,e3e T., 6b T Za- RFID TAG FOR AN OBJECT HAVI NG METALLI C PORTIONS, TAG
COUPLER AND METHOD THEREOF Field of the I hvention [0001 ] The present
invention relates to RFID tags that are nounted onto objects. In
particular, this invention relates to an RFID tag for an ob‘mmwulm&mmmm
netallic portions, a tag coupler and nethod of formng the t he
tag coupl er. Background of the Inventi oh [0002] In a radio frequengy
identification (RFID) system RFID transponders or tags are usually nounted
onto objects to provide information upon receiving interrogating signals
transm t t RFH) TAG EORANcOBJECIThHAVING METALLAGGPORTIONS, TAdGred to
as a reader. Information provided by an RFID tag upon activation by an
interrogating signal c@OUVELER AND METHOD THEREQK esence of an obj ect
to which the RFID tag is mounted. Typically, such information is provided
either wwth data extracted froma sem conductor device of the RFID tag or
when the RFID tag interacts wt&gg RFE sjgnal, to generate a response signal
back to the reader. [0003] An REIPAOfLhelpveatonyLy different applications.
For exanpl e, OFfE 2 i | hSntl nj.C
article sur veiql gﬁce (E%\%?p{ng&g{edtngglta%mt)@yneﬁgﬁg?B@%%r%b%t%&h?ﬁbggﬁggi 1Inl ed
area. Typi cal |partidutarsthishingential rélatey st @nRFEhtagdor arcotjedt baviag metaliched t o an
itemis deactivated en nmovenment i s.authorized erwse, if the active
REID tag o ndiorigiet Recobaer ronebid B kg B RFIDISESEF estoublt ne. v b
system when the itemwith an active RF tag is conveyed into an area where
interrogating signals are present. [0004] Interrogating signals transmtted
to an RFID tag are recei ved vBackground efithe. Ingergionan ant enna typically forns

part of a res ircuit. of the REID ta erall e resopant circuit
is tuned to aolﬁ@im@rﬁm o dErqusRsy 18%\@3%%%@%%3?%&&;5%%@&&Ort he
i nterrogating tagOdtahsuallbrédunied drtd!Sbjedts @SpravidieiifforradtionRipol rédvid® 2

having a substrate 12 with a sem conductor device 14 that is coupled to
coi | w ndi ngs in@rropyoesignalyiralsmitadin hitrasceivernin thERM Sush @ tragseehr iobj ect s

Cth el . . ¢ : :
these ext st | ngoREep @ BERaH, FToRRRh TR Al AR R AT BB Rb: WRRUEREY 67 ©
described in Ufxehopsatitlg shgrl Cardisdlule satis] logdtionl or presenbé ofarfotget tis whicht ag has

a resonant circuit _that conpensates for inherent capacitance of ,an article
to thereby shithe REIP dagois mauntade dyigally, sechiipformatiorisprovigdedseither witgdaa t o t he

center freque Jd f '@?D nant
circuit descr{%ﬁrg@%ﬁﬁ@%ﬁ%ﬁ%@g?ﬁ}gc ﬁggﬁgﬁgﬁﬁlgco I t%@ﬁéﬂptp %\?\I% é‘gzasé)or a

pr edet er m ned idetaets with afh REgignatio geaoge aredporisé eigadldaek to the nexideopt i m zed
for accurate detection of a specific detection frequency. [0006] Another
prior art RFID tag is described by US Patent 5,541,399 de Vall in which an
RF transponderpobgs) f AR RIFFBLs§éehadmdhy &l ffer&it ABpiRfatinsS ¥BSEtapile, 306 has a | ead
line that yields Capacitantes in crossing over w ndings of ‘an antenna for

t he RF transpowdenon dpplicatigrhoftani RFIDesylsteimgigén electrands artigkstsupieilianee (HAD)

t der that | ier to. attach.t di ff t. f k :
the total capaileutEoRBuaien: P Snaed e dThitaly iR SLRFRr ne”: <
limted becausgsen, bh 8etitedtDhg bR HRA A Reritfid Wabate d WRGEmoPerliéi ¢ €1 €

capacitor may still be needed to increase the total capacitance to attain a
desi red ant enrenthasizehQtherwise ifthe gotiveGOI P tagiis 1 dgaetivaied stbery an aleitsignay RFI D

t ags overcomne yarious.probl there,is.still need. e ctive
RID tag hat '+ 2ehaRaBy R SEMR plbF Fobd g e vin A G BelTFFored e

Wi t hout havi ngintoOarii€a WheelifefogaingGidnalssire Plesént. metal lic portions of sone
obj ects or products are known to interfere RF or el ectromagnetic fields and
this reduces effective range of RFID tags nounted to such objects. For
exanpl e, net al |} j | Yo b . kgown to
di srupt RF or %P%&Ito@ (Iiz)élrrjllao ﬁg 4%gﬁﬁiﬁ%@hﬁ%{ﬁ%}n@ﬁgl?ggséIéﬁlg%: el to the
conpact di scs. arftéma8FudhLunt anesninm typicaRly formsepagidfraanmmant dircuitiof KlesRBID tap. RFI D

tag are typicall . .
g yp &eg’erally, the resonant circuit is tuned to a resonant frequency corresponding to the

frequency of the interrogating signals. FIG. 1 illustrates a prior art RFID tag 10
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weakened when the RFID tag is nmounted to a netallic product such a conpact
discs and the |ike and housed within a carrier. In this situation, the RFID
tag is less effective and this adversely affects sensing range of a reader
that interrogates the RFID tag. [0009] Therefore, what is needed is RFID
tag that overcones poor Rf or electromagnetic fields when nounted to an

obj ect having netallic portions. What i4s also needed is a tag coupler for
an RFID tag nounted to a netallic product to thereby inprove detecting
range of a reddeingtasubstiat¢ &2 mithatsemicondudpi devieeg 4vthatris thwplgt tododt i s housed
Wi thin a product ,carcrier. Summary of the Invention [0010] The present

i nventi on seeQ?nQ@gﬁﬁévide a radio frequency identification (RFID) tag, a
tag coupler for the RFID tag and a nethod of formng the RFID tag or tag
coupler. [0011 ] Accordingly, in one aspect, the present invention provides
a radi o frequd®9pl i Alerablem wathiezisting REIDtagsagthabeliedts witdclestromognetist | al | y

pl anar and el ectrigally non- ductive. subst.r ate, having. a nting surface;
5 Subst ant i a Ionsra ey ARl oo il REBE edetOpd e
nmount i ng sur f agghniduef ©0aEbmingRisPRoHIen i dsstibid ianUs Paeit SET,4 X Piccoli

conprising: one or nore w ndings; an inner section free end extending from
one of the wi rdrhiswhich aggewsity agchas aiesosamitgnit that rympenspes fdilpligretie i nner

Section froe SHREr e RATR bRleBgp e RnafPl bbb e Bl el

section conneailésegto the céréckeqendy ofa detectibe fiegiicnicy Saipk] Howewerohaduct i ve
bridge spanning fromthe inner _ section e outer section free

; er ¢ free end to th
end; 4 and desonantaircy deggribed in VS Patent $.87¢1¢31hBiseeli el \vigaridenior aonduct i ve
bridge and tNh&yedetermined detection frequency range and, therefore, is not optimized for

accurate detection of a specific detection frequency.

[0006] Another prior art RFID tag is described by US Patent 5,541,399 de Vall in
which an RF transponder is fabricated on a single side of a substrate and has a lead
line that yields capacitances in crossing over windings of an antenna for the RF
transponder. Although this technique reduces cost of the RFID transponder that is
easier to attach to many different types of packages, the total capacitance provided
at crossover sites along the lead line is limited because of the width of the antenna
windings. Hence, a discrete capacitor may still be needed to increase the total

capacitance to attain a desired antenna resonant frequency.

[0007] Although the above existing RFID tags overcome various problems, there is
still a need for a more effective RFID tag that is easier to manufacture and has a
wider capacitive range without having to use discrete capacitors. Also, metallic
portions of some objects or products are known to interfere RF or electromagnetic
fields and this reduces effective range of RFID tags mounted to such objects. For
example, metallic portions in compact discs and the like are known to disrupt RF or

electromagnetic fields around RFID tags attached to the compact discs.

[0008] Furthermore, RF or electromagnetic fields of an RFID tag are typically

weakened when the RFID tag is mounted to a metallic product such a compact



conductive nmenber to thereby formone or nore capacitive sections along the
at least one dielectric strip. [0012] In another aspect, the present
invention provides a tag coupler for a radio frequency identification
(RFID) tag housed within a product carrier, the tag coupler conprising: an
el ectrically conductive nenber having: an inner section conprising: one or
more windings; an inner section free endl extending fromone of the

wi-ndi ngs; an outer section, substantially surrounding the inner section,

t he outer sectdises andnlps lilsd angl hooseel withimarcarridr dithig situaionpthic RF1Bagag isdessf | ee

end extending from one of the w ndjings; and a connecting section copnnecting

t he i nner sect‘?ggﬁ?t‘f’%a@%&lﬁﬂﬁg’ﬁs\é\fg@g{ep@ﬁ?nsépgcréﬂgﬁj al‘i‘?éé%rtg%&ge’%%ﬁit © from

the inner sectkpﬁ){argee end to the outer section free end; and at |east one
[

dielectric strip di Sposed between the conductive bridge and the conductive
menber to thereby formone or nore capacitive sections along the at | east

one dielectri C[r?g%qj i)’?hefréﬁpé%]ha{ 3 r%@&edqgﬁmﬂa@%rcol}r?? gB&eﬁp B% I nventi on

provi des a net ormng a radio freque nt ation (RFID) tag,
t he met hod congedtsinmegneti Heldslivhgn monnted taan olgkétyhapingmaataltio godioestWhatas | y

non- conducti ve .substrate havin nmount| surface, form.ng a substantially
ol anar and el LTS TREFY i - BRAFET REREDY g OB PP AL EEE. | he
conducti ve nenghgfebldvbidde ABtebiiiEansE6t d RRAIrRR iRBTogat 18X REND kHOwhdOHE an

i nner section and an outer section free end extendihg from an outer

section, the ipnoductdehauisedwithinmgprodweteatried vi a a connecting section to the
outer section, the connecting section being di sposed between the inner
section free end and the outer section free end;

Summary of the Invention
[0010] The present invention seeks to provide a radio frequency identification
(RFID) tag, a tag coupler for the RFID tag and a method of forming the RFID tag

or tag coupler.

[0011] Accordingly, in one aspect, the present invention provides a radio frequency
identification (RFID) tag comprising:
a substantially planar and electrically non-conductive substrate having a
mounting surface;
a substantially planar and electrically conductive member mounted to the
mounting surface, the conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of the windings;
an outer section, substantially surrounding the inner section, the outer
section comprising:
one or more windings;
an outer section free end extending from one of the windings;
and
a connecting section connecting the inner section to the outer section;
a conductive bridge spanning from the inner section free end to the outer section

free end;



attaching at |east one dielectric strip onto one or nore portions of the
conductive nenber; and printing a conductive bridge onto the at | east one
dielectric strip to thereby formone or nore capacitive sections along the
at. | east one dielectric strip. Brief Description of the Drawi ngs (0014] A
preferred enbodi nent and al ternate enbadi nents of the present invention is
nore fully described, by way of exanpl é, with reference to the draw ngs of
which: (0015] FIG 1 illustrates a prior art RFID tag; (0016] FIG 2
illustrates an ®EI D tag in accordance with the preferred embodi ment of the
present invention, (0017],F G 3 iLllus tes tag,coupler. for, the RFID tag
in accordance V\fttr]ﬁasgﬂneag%lff{ﬁﬁtsgl%%%(lfﬁ&réaﬁweﬁ ﬁ’terFQQiS‘#"g‘Egb? ldg%@téint{l‘Fon; (0018]
FIG 4 illustcaadifetid@ nidhbe forHerePy Rt Gfor¥iigacitivt sédidhbglondtiieedinat e
enbodi rent of the present invention;, and (0019] FIG 5 is a flowhart of a
nmet hod of f or Agastonerlelgpripstipg of FIG 2 or FIG 4 and the tag coupler of
FIG 3. 6 Detail ed Description of the Drawi ngs (0020] A radio frequency
identification (RFID) tag, a tag coupler for the RFID tag and a net hod of
form ng the Rido92f 49 afsthéBpdcdGhe prepdiR inveltiGE ok idieg & Gaghdoupled farraahdior ed
enbodi nrent and alternate en%odi nments of the invention are described. In the
fol | owi ng desdrenpencyadentificationRETR) nedwpsrdavithin g dseduchearrigre the @ eRIPISTent s.
It shall be aEB%lE)ﬁE.i%l to one skilled in the art, however, that the invention
may be practiced w flout such details. Some of these details may not be
descri bed at | emgtlactsicalfsconductive méisbath@avinge i nvention. [0021] There are
many advantages of the, invention. Ope advantage of the invention is that
the RFID tag i s noredRiNmgeiccten ¢BPFI®Y8'st i ng RFI D tags when nounted to
objects with netallic por} ntly, undesired interference or

di sruption of radio frequ%%%ﬁ%%?ﬁggﬁgﬁectromgneti c field around the RFID
tag by the netallic porti ammnesseatibefreatmbext¢riiip?frorAnat b theadndmgsige of t he
invention is that the tag coupler inprqves RF or electro netic coupling
betveen a reader andiALEKIGHPhGupRHHYRIY GumeHIIPiEsRE Ginst SeOtrale GWFF 1 oo
within a product capdidacomphisingt Ne€refore inproves detecting range of the
product w thout having to change the existing RFID tag already nounted to
the product. [0023] Yet anwtétremomdviadinggie of the invention is that the RFID

tag supports a wi der possible range of capacitances w thaout needi ng

di screte capacitors to inff ng’ésetcg?%ﬁ'e% ???%?Iﬁlar‘f& o Opsagﬂ}f’e‘ﬁm W8&xi sting
RFI D tags. Hence, thgndnvention enables the RFID tag or the tag coupler to
be nore easily tuned to desired resonant frequencies than existing RFID
tags. [0024] |n descpicomegtingscctioneenneetingthe innepsectian énthie outer seationar

may not be. numb e e PP REe b i Wik b el LRI AT ouBREHEETD |
an earlier dr didergd;
and
at least one dielectric strip disposed between the conductive bridge and the
conductive member to thereby form one or more capacitive sections along the at

least one dielectric strip.

[0013] In yet another aspect, the present invention provides a method of forming a
radio frequency identification (RFID) tag, the method comprising:

providing a substantially planar and electrically non-conductive substrate having
a mounting surface;

forming a substantially planar and electrically conductive member on the

mounting surface, the conductive member having an inner section free end



[0025] Referring nowto FIG 2, an RFID tag 20 in accordance with the
preferred enbodi nent of the present invention is illustrated. The RFID tag
20 conprises a substantially planar and el ectrically non-conductive
substrate 22 having a nmounting surface 24, a substantially planar and
electrically conductive nenber 26, a conductive bridge 28, a dielectric
strip 30, and a semiconductor device 32 The substrate 22 has a spindle
aperture 34 formed at a center portion 36. Wen nounted in alignment with
t he product suwstending ffomn amkeepseetiomambapader sdctimn foce ¢rdeexkdanking frdm aspi ndl e

aperture 34 enabl es the conpact disc. to couple.to a spindle.in a disc drive
of 10 i nt or nalOURSSRYBRCIHE T SRstion Being CopaeCled iyt cehneEing Etiof 9G58) The
conductive nerhg: s@@iohStheREMRBHnS Sectibf &MY Aishhd Bt RAhndNdcGHRE Ses an
inner section 38, an outer section 40 and a connecting section 42 that
connects the iendend theanitesise@®nifecetend; out er section 40. These sections

38,40,42 are forped.with an el egtri.cally conductive teri such as, for
exanpl e, copper ?‘t?g}‘\ﬁe%’ ,leas{]ort?ocﬁ ?thlﬁgt??]on%%nei q{r{’é?reygglq%ﬁ?g’g cﬂﬁgu Vhdi ngs
44 and an innegfemiggii on free end 46 extending fromone of the windings. In
the preferred enbodi nent, the inner section free end 46 extends from an

out er nost wi ndi Agd 48 towards the outer section 40. [0028] The outer section
40 substantial | y_.sk . i r.S ' . .pre

enbodi nment , the}ggu@ﬁeér’é)gée}lc F%‘I’r:eebéf%g’gtoatﬁg\#nlg?sﬁéngglegeﬁgkgs(n?n@g tfélfareégg Ton free
end 52. Thi s wnd@dt Aprohpatitive sectivhedloneticiadleadt®ne dicdédtiee sttipan each of the
w ndi ngs 44 of the inner section 38. The outer section free end 52 extends
froma portion 54 of the winding 50 towards the inner section 38. It is to
be noted that if the outer ' . one wi ndi ng, then the
outer section free end 52 e?f%ﬁ?ggﬁrfpg}#}ﬁtﬁﬁfgg?ﬁo@ wi ndi ng of the outer
section 40 toveo1ds A peférrsdesmiseitheraand lterhi 2bodimentsvfahd pregert he i nner
section 38 to.the outer secfiaqn 40, segnment 56 of  ihe conneciing section
42 is di sposed FOfiQR &Pk s Agscribésh By Stadrot xermlg, Wish &STEreDFio iyt o7
section free %%gsof{mﬁh.segrrent 56 is smaller in wdth than other
segnents S 8,60 of "the connecting section 46 that respectively adjoin the
inner section 3 8 and the outer section 40. [0030] The conductive bridge 28
spans fromthe_inner _section free en to the outer section free end 52.
Wth the diel 38%51 ?Ig}t ?i‘%“sgéteaﬁfwgé‘g@gﬁ%n the conductive bridge 28 and
t he conductive nenber 26, three capacitive sections are thereby forned
along the dielectric strip 30. Specifically, a capacitive section 62 is
formed at the [U6l il 2dldusthtes he RERdag inaccirdance vath ha greferedenhdsdment
capacitive sectfiﬂg)en rg4n' snvfrcl)tr ned at the segnent 56, and yet anot her
capacitive section 6o SVFOTd at the portion 52a of the outer section
free end 52. [0031 ] The sem conductor device 32 has two term nals (not
shown) that are electrically connected to two_conductive pads 68,70. These

two conduct i vdOiZhFIGs3 titnsiates gitagepupler for the REEY fag isgeeprdance mathgnndi ngs 44
of the inner i Ladi ngs 44 are electrically coupl ed
to the two te%&@%ﬂgﬁknﬁ%c@ﬂg&ggﬁr@%&%&%%@vi ce 32. The sem conduct or

device 32 stores information on the product such that upon receiving
i nterrogation si1%nal s froma reader, the informatiqn i s provided or

retrieved frorfPHk HGnf ilvtrates ap RELD tageingscordanes ity grapethefaltestals he RFI D
tag 20 depends.;pd ﬁﬁéitro?ﬂlerlﬁéééﬁ%ﬂreﬁtfoﬁq&?d‘cy or a desired detection
frequency range. Igor exanple, to receive Interrogating signals at a desired
resonant frequency of 13.56 Megahertz (MHz) within a 5% tol erance range,

t he wi ndi ng 50 wi.dt h .of mllingeters. ( i nher, sectiqn 3 8
has seven wi ncipﬁgi I'ig’ éé%ﬁﬂﬂgﬁg%o %etllhgflrﬁigﬂr’a‘f‘}g% Mﬁﬂgﬁ%‘&ﬁfe{ﬁr °§§K’)i ons
62,66 are eachy ghdie B cbuplt of P5.@onducti ve bridge 28 has a 3 mmw dth, and
the dielectric strip 30 is 4.5nmm by 5nm The outer section 40 has an outer
di aneter of 110mm and the inner section 38 has an outer dianmeter of 40mMm
The dielectric strip 39 for this exanple has a dielectric constant of 4.5.

Typi cal capacitances at each of the three capacitive sections 62,64,66 are
6 picofarads (pF) each. It is to be noted that each



9 of ,these dinensions varies in tolerance to provide the desired resonant
frequency of 13.56 Megahertz (MHz) within the 5% tol erance range. [0033]
FIG 3 illustrates a tag coupler 100 in accordance with an alternate

enbodi ment of the present invention. The tag coupler 100 couples to the RF
or electromagnetic field of an RFID tag nounted to a conpact disc (CD) that
is housed within a product carrier (noﬁishown in FIG 3). Such a product
carrier can be, for exanple, a conmpact disc (CD) casing or a CD storage
box. [0034] The tag coupl eDetailed Desqriptimsofthe Prewingscal | y conducti ve menber

102, a conductive. bridge.104, and a.di el i.c strip 106. .Th uctive
Tenber 102 corifa0h ch b fFHECE Kep oD R e dhE SO IR e RIAN o
connecting seGhl@mefiad H"l%}mﬁlgriH@RFﬁ) i orltht ¥ak cé@;ﬁ&‘ iARcddi@arc@ v&iﬁlea_ outer
section 110. These sections 108, 110,112 are fornmed wth an electrically
conduct i ve matpeefered embodissnt dndraltesnategdnebodiroense of theiinweation are dgodribed [I0035]
The i nner sectjop,l08 has a winding 114 an n nner . section,fre nd 116
b Ruendiiis tatdn s ff briiided ™l deRRER 35F uRPalieRE: finner

extending fro

section 108 i shalubshpkdrdtd dneCikilfed! i theddtl hotWevdrNAa! the Bblehidh iap®eend 116
extends fromthe winding 114 towards the outer section 110. The i nner

section free dmertipedwithoyiisyel dethidm Spme ofithess dejailsimay notiheadeserihed ag leagthon
108. [0036] T i . substantially surrounds the inner section
108. In this gﬁ@gﬁ%@%éﬁgﬁ%%ggﬁéﬁgwsﬁhe outer section 110 is non-circular to
align with typical shapes of existing product carriers and has a w ndi ng

120 and an outer section free end 122. Wdth of the wnding 120 of the
outer secti on [30241 | Lhezgaya tmany adeantages of thedeyengen+Qne agvaeperofitha of t he

i nner section; . Tk hgﬁg j ] f §yg, ortion
124 of the mﬁﬁ%%%@o%ggh?g&gr S ?%%@?ﬁ%é?ﬁggﬁgﬂ%ﬁ%Tﬁéﬁg?ﬁﬁDg5 erﬁggction
free end 122 imowitetbto dbisrts witlemetahlit pgtidd0 Cofiseljbentlyy isdestedint@ferdit® or 10

[0037] It is tQ be noted that if the inner sectiogn 8 has no t han one
wi ndi ng, t hen difEPtonRfradie dreauency (BE) enflectrosagne arasi abe REML Pede

wi ndi ng towar dge LREISSGHonEs hil@Ratdd0- Simlarly, if the outer section 110
has nore than o%e &?ggénd? tﬁen t%e'outer section free end 122 extends from
an i nnernost w nding towards the inner section 108. [0038] In connecting

the i t] 108 t.h t ecti .110 t.112 th
Comnect i ng sedbih Atoshet 2t E ey eauion if et 16 & CHRRE IHETSORFW ot b of
t he segnent 1@&%&a§9&%tcohPﬁ%%9@éiWe&§a Wa@drhin@an @kiIBhg REAVRY Bodrkediolal 2C Of

the connecting section 112 1 adj oin, respectively, the outer section 110
(at the porti auodir4yarsind within 2 preductsenier.cbhid heref¢re Gdojoveh deteasinguangevad

ree ond 122 5 Pircon et RGP & Gepfos sESuREREt] el ShEE 10 Lct i ve

bridge 104 angrbd@tconductive nmenmber 102, capacitive sections are thereby
formed along the dielectric strip 106 at the segnent 112a of the connecting
section 112, the inner section free end 116, and the outer section free end
122. [0040] F 3 . [ Ll v i r med
ai ong the. ti o] DL Rl Riyahg bt o BRI PTG RrAFCF BBR R ™
fornmed at the megblentngeldfaapdcithiioes adthoatrideding siésctat®caphiifors &nimciease total
capacitive section 132 is formed at,tgﬁ?inner section free enqq%ég, and yet
anot her capaci®PIatages-1s 1gavites.py; existigg RIGD pes Hencsytherinventionp ghaklesdic end 122.
(0041] The tagegy | : agl

electrically non-c%%gag%ﬁg%béﬁﬁggggggkﬁ%%gﬁggﬁﬁg%%aﬁﬁgﬁgéﬁgﬁggr g?%“%38.
The non- condudhawvexistitgsRFIR 8gd36 may be a di screte el enent, or provided by
a part of the product or the product carrier. For exanple, the conductive
menber 102 nay be nounted directly onto a CD casing with a surface that
serves as the HRAP INRsGHBIAAGSE ehbBdimentslofltROthdEntidnBiEaP BRnRhtslshre kind
coupl er 100 al'so depend on desired resonant frequency or a desired

det ecti on freqaseayierencee Tomunplifyittey drowingsnan eemenrtimayanot b aumbsicd daja

resonant freq cy.of 13.56 .M ertz (.NVkiz Lt hi 590t ol erance range,
e i ndi ngs. 130 deebing RSl ERERTE béer el & ofleg i anaci £ v e

section 130 is Immby |I6mm the capacitive section 132 is 5mm by | 6nm the
capacitive section 134 is |Omby | 3mm the conductive bridge 104 is 25mm
by 1 6nm and the dielectric strip 106 is 24mm by 18nm The outer section
110 fornms an inner area of 120mm by 110mm and the inner section 108 has an
i nner dianeter of 32mm The dielectric strip 106 for this exanple al so has
a dielectric constant of 4.5. Typical capacitances at each of the three
capacitive sections 130,132,134 are 32pF, 159pF and 259pF, respectively. It
is to be noted that each of these dinensions varies in tolerance to provide
t he desired resonant frequency of 13.56 Megahertz (MHz) within the 5%

NN AP o oy =1 N 1 NSNSt -



[0045] The RFID tag 200 is nountable to a substantially planar and

el ectrically non-conductive substrate 210 having a nounting surface 212.
The non-conductive substrate 210 may be a discrete el enent, or provided by
a.part of the product or the product carrier. For exanple, the conductive
menber 202 may be nounted directly 12 onto a surface of a CD or CD casing
with that surface serving as the nount i7ng surface 212. [004s] The RFID tag
200 has inner section 214 that conprises an indented section 216. The

i ndent ed sect i[A25P Reférring nowy t6 FEG. Zad RFID3a220in Esotdande wik theyweferred ends

218, 220 ext end vely, f. i ndi , f i nr ti
214, “The. | nde TibaaRE ShipFsenfBnd B a0 Tp el SR s ancct | ng
the two free gubstantibfly phidar 404dckidlgiRhaehdnive biibsea®2d Havifd SROSRhg

bet ween the conductive bridge 226 and the two free ends 218,220 to thereby
form five capagifagel4, s sebstantislly pnardieleztirally soaduegve mgmban29.8e di el ectric

strip 228. These Ll V& Segetlans 230,,coryespond 19 [t.10 f the
i ndent ed sect icoﬂd‘%%gggfla%?gcﬁ “?48&8?8?‘8%& fiE %?e??lﬁorf‘t?ﬁtcﬁ?ge‘af%%%s d bet ween
the wi ndings Gfibithat: 22 parllé feridde3 Rembdst M@Bﬂgbftmmmﬁrﬂcﬁﬁted'rhe

w ndi ng 222,224 of each of the two free ends 218, 220 are_separated by other
wi ndi ngs 232a,ip3bgnmen sviththe prodpetsach asp dor exampleqa gempaad diss9e thedikes gt i on

216. [0048] It iS5t t H: . tion
234 and a conr?glé]t%l|lenag)e£lgr(§:{\5‘lQt O%QB%E%%E)%&&QJ&%E@?% ?g‘g’@g .lﬁ)%\lta%{; ﬁlgi%
connecti ng seatit@int?id enpieneansenbersefhdidgeoditdcarier.t he diel ectric strip
206 al so formone or nore capacitive sections. (00491 Referring nowto FIG
5, a flowhart of a method 300 of formng the RFID tag 20, the tag coupler
| 00, or the R i [ @(mg j hg | ternate
enbodi nent of I]_:Jt)(ﬁgi ﬁ%\?ént?%%yé:ﬁ%\ﬁfbgktﬂg%gg%te qﬁ%ﬁtong%%sgf&g%ren%g@i n the
fol | owi ng descomprisesranahndrisectivat 38 dn 3@0r sectomdd anded esrarecinp sstisudthat enent s
refer generally to elements described earlier that are lated to the
RFI D t g 20, (HBIEAIIEGHS SripRas e ot rern el g sectons S fBag reTre

met hod 300 st %ﬁﬁed’d&itﬂ?Eﬁlélegﬂrﬂagllﬁ%dﬁctﬁéﬁﬁ&t@ﬂél'sﬁéﬂ ¥s, RdraRampRNEoppeectrical ly
non- conductive substrate having a nounting surface. The non conductive
substrat e can sbwer, pogoléxanpl e, a pol yester sheet. [0051] The nethod 300
continues with form ng 304 a substantially planar and electrically
conductive member on the nounting surface. The conductive menber has an

i nner secti on [bd22p TiRAnMefls€tdn BB Hak Mindifigd 2Hd MEfkdr@Bctntredenduber section
free end extending froman outer section. The inner section is connected

vi a a connect iextpndingtiram oneof the vaudiags. etheipsfened eabedimgnig thedpngrsectiosr t he
RFID tag 20, t 0 J T cid ng
section is di s%%seégg'lg%g {v%/ggﬁﬁf) %‘eagll oﬁlgegptogt :‘&ﬁlﬁgg @?g‘g&%{géh N ertcsggfbglu{dér
section free end. [0052] For the RFID tag 200, the form ng 304 conprises

formng the indented section, 216 having the two free ends 218, 220 at the

i nner sect i on [9928] g piesrseqtinn 40,sybstantially sgounds thownengestion 3 TR Fct he

w ndi ng 222, 2 b i ih A o

t echni que of ]?pg?fﬁ]ﬁﬁ(g%gﬁdl%fﬁéﬁ&eﬁ%ﬁ%r{l igﬁlﬂedﬁ@r#)ag?q%ls&ﬁ@é%ﬁéﬁldnag ?t%sa "
conducti ve matfeseienld S@nThis wWinding G0 of thg onter Sectionalids widen tlemciacngf thhe
conductive materi.al t er.eby form_/the conductijve, nmenber. Copper is one
conducti ve nat”é‘!“fi'é’lgs f‘%&%a@dﬁ“ é“fl’?@(}tgf ’g]i‘e ?‘Hfrssef’%?"rﬁrﬂ?ge@o{{g ex[tﬂglﬁgﬂomfﬁe

met hod 300 conidriaiess Wtb@w@ﬁdiﬁ%bo Riva?@6tha itlePbRibh RS, ¥ i tbbe ABicd tRAGF OF nore
portions of the conductive nmenber. Size and nunber of these portions are
vari abl e to obheputersection40 haswarrtharf erequiadingethen Spenvdtiérrsgetom fokesingr$2
requirenents of . the.RFID tag 20, the t coupl er..10 or htsRFIDtag 200
| term of - r iR o By bBRel it e R R5ier e sife BBER: | ng the
di el ectric strdepticid® the one or nore portions. In the preferred

enbodi ment, the printing is onto a portion each of the connecting section,
the inner section free end and the outer section free end. For the
connecti ng sechifn, i i t L] Dad A i

conduct i ve br 0 bt nelifiedhh bioer BbbEad i AEGHRE MotiohBo; SRUBHESANE |
the outer secttheBonnecting section 42 is disposed between the inner section free end 46 and the




14 free end. The attaching 306 al so conprise curing the dielectric strip
when necessary, depending on material used for the dielectric strip. [0055]
For the RFID tag 200, the attaching 306 conprise printing the dielectric
strip 228 onto one or nore portions of the indented section 216.
Accordingly, the RFID tag 200 now has the two dielectric strips 206, 228
that need curing. [0056] After attachiﬁb the dielectric strip, the nethod
300 proceeds to printing 308 a conductive bridge onto the dielectric strip
to thereby forauterapetintfraceendSCt This seghan §6 ihsmallee irewidth thagtotliep segmengqui r ed

by the design sequirenments of the ag 2 the, tag coupler, 100, or the
RHI D tag 200, S8 AiiBe Retiner g oot 4 et Eapatiuely giobt Hageet soiodaband nt ed
onto at | east (p@gutePsdction4@f the dielectric strip 228 to thereby form one

or nore capacitive sections along the dielectric strip 228 at the indented
section 216. [0057] Thereafter, nounting 310 of a sem conductor device to

L Least LU0 SRR Ohle G oBRIRg k% SIS 48 T bENigh K3 RURRER The

met hod 300 t hen pr oceeds pp 0 an attachment

surface of theugreahidd ond SSUNSI B Gieleblift silip 30 U¥POedDRtWeRAthd S OppoOSi te
to the nmounting surface. [0058] After applying 312 the adhesive, the nmethod

300 provides feondudiiygibrigesid antthe sondustivemembee26 dhyee canasitive segiongainent t o

a conponent. . . rigr. for
the D For " a o] RERTEANGR mdBIe0 shH 10" SBER s ChpallyR Al ls %
center porti orfofihed ftehaportionAcaIcT the enretibstionfiee ehddEJhother edpaticivde not ed

that the flowhart of FIG 5 refer specifically to the nmethod 300, of
forming the RPPEIQALGH isdoumsd at the seement Xy andyet apgihes eapacifiye sacHen P4 coupl er

100, the step fg{mé@%fr‘%ig&gz%&fﬂgtﬁ}‘{gfgéﬁ%%“y’]‘fgff ore, the flowhart is

al so applicable to he tag cou as It T's easily understood by
persons 15 skilled in the art that the nounting 310 of a sem conduct or

device is not needed for .the tag,coupler 100. [0060) The present invention
t herefore pr oJP%%Qﬂﬁéeﬁi?qﬁﬁP%{a‘gwmti&aﬁé\jo é“é&’ﬂ?ﬁgﬁ’ enﬂ?bg‘,o“gﬂgh%ﬁ% tag 200
and the met Nociciledi BHRLAAIE twBofluclifeilds 870V Al twh EndicPL pAT Of the
prior art. [0061 | It shall be appreciatet that although one preferred
embodi ment hasb8Hkare desposddip dssopiatien wiith theraimdings 4dwditlic ina¢r sectsonadfosuch
| nprovenent s Ao tBee wrirl?d:liggsb% are electrically coupled to the two terminals of the

semiconductor device 32. The semiconductor device 32 stores information on the

product such that upon receiving interrogation signals from a reader, the

information is provided or retrieved from the semiconductor device 32.

[0032] Dimensions of the RFID tag 20 depends on desired resonant frequency or a
desired detection frequency range. For example, to receive interrogating signals at a
desired resonant frequency of 13.56 Megahertz (MHz) within a 5% tolerance range,
the winding 50 has a width of 3.1millimeters (mm), the inner section 38 has seven
windings 44 each having a 0.15mm width, the capacitive sections 62,66 are each
3mm by 1mm, the conductive bridge 28 has a 3mm width, and the dielectric strip
30 is 4.5mm by Smm. The outer section 40 has an outer diameter of 110mm and
the inner section 38 has an outer diameter of 40mm. The dielectric strip 39 for this
example has a dielectric constant of 4.5. Typical capacitances at each of the three

capacitive sections 62,64,66 are 6 picofarads (pF) each. It is to be noted that each



persons skilled in the art wi thout departing fromthe scope of the present

I nventi on. 16 Clainms 1. Aradio frequency identification (RFID) tag
conprising: a substantially planar and el ectrically non-conductive
substrate having a nounting surface; a substantially planar and
electrically conductive nenber nounted to said nounting surface, said
conductive menber having: an inner sect9on conprising: one or nore

wk ndi ngs; an inner section free end extending fromone of said w ndings; an
out er sect i on,ofdbdss dan¢nsains wases indeladnogtogaodde thealesisaticsamant fequencguofer

section conpri . one or re .w nding an outer section free end
ext endi ng froni53 gé}?glz(gl\ﬁ%)d‘f‘ &‘egr@t"é@r@?ﬁ‘?%‘&&f’r ng section connecting
said inner section to said outer section; a conductive bridge spanning from

said i nner section free_end to said outer section free end; and at | east
one di el ect ri d0e3] i FJGdB shurtratesladagremiples 406 icamdudanée/withan djernatnd sai d

conductive nmenb to thereby fo mo tive,s | ong
said at |east %e@dgpgx}t glﬂiei% {nﬁen {th‘%ﬁrﬁf’t‘ﬁghgdo (i‘ou@}eé?‘?rb“f%erel n a
segnent of saigeGRANMIBAEHEeIE BEEA Rmm%ag%&aﬁ&% 69d1§@((9-b) fAAGE section
free end and said outer section free end. 3. ID tag of° Claim 2,

wherein said dyaed vithia aqueducs aarrienimot $lmwmn&é§aé) Suctea sméiuctcmrrgqr canportion
capaci tive sedtt BRFEblerEroBimed M EhRe! S‘i‘%wr ARG Ton ¢ a
portion of said inner section free end.

[0034] The tag coupler 100 comprises an electrically conductive member 102, a

conductive bridge 104, and a dielectric strip 106. The conductive member 102

comprises an inner section 108, an outer section 110 and a connecting section 112

that connects the inner section 108 to the outer section 110. These sections

108,110,112 are formed with an electrically conductive material such as, for

example, copper, silver, or gold.

[0035] The inner section 108 has a winding 114 and an inner section free end 116
extending from the winding 114, In this alternate embodiment, the inner section
108 is substantially circular and the inner section free end 116 extends from the
winding 114 towards the outer section 110. The inner section free end 116 is wider

than the winding 114 of the inner section 108.

[0036] The outer section 110 substantially surrounds the inner section 108. In this
alternate embodiment, the outer section 110 is non-circular to align with typical
shapes of existing product carriers and has a winding 120 and an outer section free
end 122, Width of the winding 120 of the outer section 110 is about the same as
width of the winding 114 of the inner section 108. The outer section free end 122
extends from a portion 124 of the winding 120 towards the inner section 108. The

outer section free end 122 is wider than the winding 120 of the outer section 110.



5. The RFID tag of Claim3, wherein said capacitive sections further

conpri se another capacitive section at a portion of said outer section free
end. 6. The RFID tag of Claim1l, and further conprising a sem conductor
device having at least two termnals electrically and respectively
connected to at | east two conductive pads of said conductive nenber. 7. The
RFID tag of Caim6, wherein said at | d&st two conductive pads are di sposed
i n association with said wi ndings of said inner section. 8 The RFID tag of
Caim1, wher¢io37;sdiid to baasted dat ifahe hereseetich BO& lexsaisore tieim ome windiag,most

wi ndi ng of said ipner section towards said _outer section, 9. The RFID tag
of 'laim 1, whiEdheinnst secon Bee subl {Goertenids omen eteaRswindhig @At e | nnor

section. 10. Ther Rhibnt3g. 9&1@1 ,gi?gge,oumgé&m 198inds ARRAN@GH bRIwRRELd, ON

extends from an outernost w ndi sald | nner section to an innetnost
wi ndi ng of saithtnghe eutessectipmfree érid 122nhextdids Brommaan imheBiast wirklingvosaedsiths ai d
non- conducti ve_substr atl§ has a spindle aperture formed at a center portion
thereof. 12. THE" B 6 of Claim1, wherein said inner section conprises
an indented section, said indented section having two free ends, each of
said two free ends extending froma w nding of said inner section. 13. The
RFID tag of CleA3f 1 comieeting the dutied s¢otideri08 b e outeseationgi ) sessgmenbhidact i ve
bri dge ConneCtolfﬁ% c%%}lgcti%\é\%egt{o%ellsqg éi'sposed between the free ends 116,122. Width of
the segment 112a is about the same as width of other segments 112b,112¢ of the
connecting section 112 that adjoin, respectively, the outer section 110 (at the

portion 124) and the inner section 108.

[0039] The conductive bridge 104 spans from the inner section free end 116 to the
outer section free end 122. With the dielectric strip 106 disposed between the
conductive bridge 104 and the conductive member 102, capacitive sections are
thereby formed along the dielectric strip 106 at the segment 112a of the connecting

section 112, the inner section free end 116, and the outer section free end 122.

[0040] For the tag coupler 100, three capacitive sections are formed along the
dielectric strip 106. Specifically, a capacitive section 130 is formed at the segment
112a of the connecting section 112, another capacitive section 132 is formed at the
inner section free end 116, and yet another capacitive section 134 is formed at the

outer section free end 122.

[0041] The tag coupler 100 is mountable to a substantially planar and electrically
non-conductive substrate 136 having a mounting surface 138. The non-conductive
substrate 136 may be a discrete element, or provided by a part of the product or the
product carrier. For example, the conductive member 102 may be mounted directly

onto a CD casing with a surface that serves as the mounting surface 138.



18 14. The RFID tag of Caim 13, wherein at |east one dielectric stripis
di sposed between said conductive bridge and said two free ends to thereby
formone or nore capacitive sections along said at |east one dielectric
strip. 1 S. The RFID tag of Caim 13, wherein said wi nding of each of said
two free ends are separated by other w ndings of said inner section at said
I ndented section. 16. A tag coupler fotla radio frequency identification
(RFID) tag housed within a product carrier, said tag coupler conprising: an
el ectrically deddl@imessiventiithe tagwdonpler HH0 alsméepese ot desired aegonaisti ng one or
nore w ndi ngs an inner n fre end extengllfmgpfrom pne, of sai d

ect
wi ndi ngs; an GIRANFNCY AT @idssire %‘1“8?\ aYINeY L31ee tsgogating sighalsrat &hsct i on,

sai d outer se%g%&mﬁgﬁé 6 ViR t free
end extendi ng frlom one of sdgl?nc}f/)\naﬁlc?ﬁlgs é%ﬁgﬂzgpﬂgd}%?é@??%g%stg%ﬁ%ﬁ%&e

connecti ng saithe windéngsd@0teacnhasa widitdo folméimetee (o), the capwidivetseationddDdge
spanning from.said Jjn ction.free end ai d outer ction.free end;
and at Peast dnamin Y b BesPitinia Eptabl s Shlh Uiy, BERIRINA "or i dge
and sai d condiugétionel 3FaEPehnt B 1 HLHEMY cHATURiOOBridde 1018 25RARAKY 1M, &KL i ONs
along said at |east one dielectric strip.

the dielectric strip 106 is 24mm by 18mm. The outer section 110 forms an inner

area of 120mm by 110mm and the inner section 108 has an inner diameter of

32mm. The dielectric strip 106 for this example also has a dielectric constant of

4.5. Typical capacitances at each of the three capacitive sections 130,132,134 are

32pF, 159pF and 259pF, respectively. It is to be noted that each of these

dimensions varies in tolerance to provide the desired resonant frequency of 13.56

Megahertz (MHz) within the 5% tolerance range.

[0043] FIG. 4 illustrates an RFID tag 200 in accordance with yet another alternate
embodiment of the present invention. It is to be noted that the RFID tag 200 has
certain features that are similar to the RFID tag 20. The RFID tag 200 is mountable

to either a metallic product or a product carrier for the metallic product.

[0044] The RFID tag 200 comprises an electrically conductive member 202, a
conductive bridge 204, a dielectric strip 206, and a semiconductor device 208.
Specific details of the conductive member 202, the conductive bridge 204, the
dielectric strip 206, and the semiconductor device 208 are not indicated or
described here as these details are similar to the RFID tag 20 described earlier in

the above.

[0045] The RFID tag 200 is mountable to a substantially planar and electrically
non-conductive substrate 210 having a mounting surface 212. The non-conductive
substrate 210 may be a discrete element, or provided by a part of the product or the

product carrier. For example, the conductive member 202 may be mounted directly



17. The tag coupler of Claim16, wherein a segnent of said connecting
section is disposed between said i nner section free end and said outer
section free end. 18. The tag coupler of Caim1l7, wherein said capacitive
sections conprise a capacitive section at a portion of said connecting
section. 19 19. The tag coupler of C aim 18, wherein said capacitive
sections further conprise another capaéstive section at a portion of said
i nner section free end. 20. The tag coupler of Claim 18, wherein said
capaci ti ve secantepasurfapeiciarCld enpbi eoging vithribat suslpescserving asthemamtiag a
portion of Sais%rt%%'é?fz section free end. 21. The tag coupler of C aim 16,
wherein said inner Section free end extends towards said outer section. 22.
The tag coupler of Claim 16, wherein said outer section free end extends
towards said inner section. 23. The tag Qougler of Claim 16, wherein said

connecting sedPP4sh Bsa BRI tag 28thhaninget seetienst 1 4fhaRoneprises anindentecheactigect i on
to an i nner mosj) enrpdi gL Ak sSdiof] 2‘?§”h§{ t\@ﬂeﬁéé Q@S 298220 rch ‘3? (HeQUR IR Rlis C @l M
antially p ra

16, and further conprising a subs anar’” subs e having an
el ectrical ly rii8;220rttenks, \respevtively, fighns o wimding 227224 sftiatdnegsettiof ab4 bei ng
for nounting s,f;\}i1 d COﬂd&JCt i.ve_nenber, . . .

e indented section 216 comprises a conductive bridge 226 connecting the two

free ends 218,220,

[0047] A dielectric strip 228 is disposed between the conductive bridge 226 and the
two free ends 218,220 to thereby form five capacitive sections
230a,230b,230¢,230d,230e along the dielectric strip 228. These capacitive sections
230 correspond to portions of the indented section 216 at which the dielectric strip
228 is disposed between the windings of the inner section 214 and the conductive
bridge 226. The winding 222,224 of each of the two free ends 218,220 are
separated by other windings 232a,232b,232c¢ of the inner section 214 at the

indented section 216.

[0048] It is to be noted that the RFID tag 200 has an outer section 234 and a
connecting section 236 much like the RFID tag 20. At the connecting section 236,
the conductive bridge 204 and the dielectric strip 206 also form one or more

capacitive sections.

[0049] Referring now to FIG. 5, a flowchart of a method 300 of forming the RFID
tag 20, the tag coupler 100, or the RFID tag 200 is shown in accordance with yet
another alternate embodiment of the invention. It is to be noted that some elements
in the following description of the method 300 are not referenced as such elements
refer generally to elements described earlier and that are related to the RFID tag 20,
the tag coupler 100, or the RFID tag 200.



20 25. A nethod of formng a radio frequency identification (RFID) tag,
said nethod conprising: providing a substantially planar and electrically
non- conducti ve substrate having a nounting surface; formng a substantially
pl-anar and el ectrically conductive nmenber on said nounting surface, said
conductive nenber having an inner sectign free end extending froman inner
section and an outer section free end éﬁtending froman outer section, said
i nner section being connected via a connecting section to said outer
section, said [08f0hethed methed 300 starthby prpvitling dalsubstandally planat andner secti on
free end and said.outer section free end;.attaching at.|egst one dielectric
strip onto onégggnﬁﬂéémBSFFPWﬁgw5Phﬁﬁﬁg“QBWﬁU@Pva%ﬁﬁﬁﬁg?iiﬁﬁﬁnbrinting a
conductive brigggueiVeGubstiate &in YeSftlexafifledd FoI96sdrishett 11 p to thereby form
one or nore capacitive sections along said at | east one dielectric strip.
26. The nethod of Caim 25, wherein said formng conprises: |lamnating a

conductive matgrial—~on Ll ount ing..surface, and et chi ai d gonductive
marerial ot HevEy, TSRS 3o BT Pl i sor SR luEr BBy S5 T i
25, wherei n sadlectfitdlBiondgctive Mkt on [fid MbhithgSaificed The eastucBemdmdbect ri c
strip onto a portign of said connecting section. 28. The nethod of G aim
27, wherein saiad aBiqneE sehigniisecnd extendipg frorsarpinner seplipnsandpngutersaeiiongne
dielectric strj t i W 3N r i : -.29. The

met hod of & e Gubaf dfiin Bluct Seftoh M ndGbbR SRR s | 1
at | east one déomhedingisectiidntophoaiter sactpmr dsi descritfed eailidr furttles REHY tag®0, fheee

end. 21 30. The mit hod of O aim 27, wherein sajd attaching further
conpri ses curi 3§ ceupler 100 and thg REHtagi200 < Ehe ¢annggtingsection is disposed hebyeeesy

Gl ai m 25, and 5L LR Shi U BLIPedtion Bt gAduCt o _devi ce o at

| east two conductive pads of sal nducti1ve nenber. 32. The nethod of
Cl aim 25, and further conprising applying an adhesive onto an attachnent

surface of sal 0% SURIHELD V5, PR Shing 30) b IR, BSRPe! "0

section 216 having the two free ends 218,220 at the inner section 214. Each of the

two free ends 218,220 extends from the winding 222,224, respectively, of the inner

section 214,

[0053] One technique of forming 304 the conductive member is by laminating a
conductive material onto the mounting surface and then etching the conductive
material to thereby form the conductive member. Copper is one conductive

material that can be used for this forming 304.

[0054] The method 300 continues with attaching 306 a dielectric strip onto one or
more portions of the conductive member. Size and number of these portions are
variable to obtain various resonant frequencies depending on design requirements
of the RFID tag 20, the tag coupler 100, or the RFID tag 200 in terms of resonant
frequency. This attaching 306 can be by printing the dielectric strip onto the one or
more portions. In the preferred embodiment, the printing is onto a portion each of
the connecting section, the inner section free end and the outer section free end. For
the connecting section, the dielectric strip is necessary to insulate the conductive

bridge from the segment between the inner section free end and the outer section



opposite to said nounting surface. 33. The method of Caim25, and further
conpri sing shaping said non-conductive substrate for attachnent to a
conponent. 34. The nethod of C aim 33, wherein said shaping conprises
punching a spindle aperture at a center portion of said non-conductive
substrate. 35. The nethod of C aim 25, wherein said form ng conprises
forming an indented section at said inker section, said indented section
having two free ends, each of said two free ends extending froma w nding
of said i nner fizseend.drhe aBBchiiigd0Gmalsd campriise@uaingtiRdicletteic sirip whend at t achi ng
conprises printing at, | east one dielectric strip ontQ one or nore portions
of said indenPE‘EFSga&S’tquﬁt.‘d?@??n PRLeTiabysed dordhe dielacieséiPwher ei n sai d
attaching further conprises curing said at | east one dielectric strip. 38.
The nethod of C aim 36, wherein said printing conprises printing a
conductive bri[e0§8 &t theRFIDdag R0 rike gitaching306comprist printingdbe dieleetriti el ectric

one i ol ect 11 SRR ST Oe PR poriaR oF il terted See f2 fy Angordely. e ' 2"
. AL. AL?. AL. AsRFIBRad 300 8o v Rad' e A5 didbdctrft sthps 206528 thded Sdring.

[0056] After attaching the dielectric strip, the method 300 proceeds to printing 308
a conductive bridge onto the dielectric strip to thereby form capacitive sections
along the dielectric strip as required by the design requirements of the RFID tag 20,
the tag coupler 100, or the RFID tag 200. For the RFID tag 200, the conductive
bridge is also printed onto at least one portion of the dielectric strip 228 to thereby
form one or more capacitive sections along the dielectric strip 228 at the indented

section 216.

[0057] Thereafter, mounting 310 of a semiconductor device to at least two
conductive pads of the conductive member takes place. The method 300 then
proceeds to applying 312 an adhesive onto an attachment surface of the non-

conductive substrate. The attachment surface is opposite to the mounting surface.

[0058] After applying 312 the adhesive, the method 300 provides for shaping 314
the non-conductive substrate for attachment to a component. Such a component
may be, for example, a CD or a carrier for the CD. For a CD, the shaping 314
includes punching a spindle aperture at a center portion of the non-conductive

substrate.

[0059] It is to be noted that the flowchart of FIG. 5 refer specifically to the method
300 of forming the RFID tag 20 and the RFID tag 200. However, for the tag
coupler 100, the step of mounting 310 is not required. Therefore, the flowchart is

also applicable to form the tag coupler 100, as it is easily understood by persons
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1. A radio frequency identification (RFID) tag comprising:

a substantially planar and electrically non-conductive substrate having a
mounting surface;
a substantially planar and electrically conductive member mounted to said
mounting surface, said conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of said windings;
an outer section, substantially surrounding said inner section, said outer
section comprising:
one or more windings;
an outer section free end extending from one of said windings;
and
a connecting section connecting said inner section to said outer section;
a conductive bridge spanning from said inner section free end to said outer
section free end;
and
at least one dielectric strip disposed between said conductive bridge and said
conductive member to thereby form one or more capacitive sections along said at

least one dielectric strip.

2. The RFID tag of Claim 1, wherein a segment of said connecting section is disposed

between said inner section free end and said outer section free end.

3. The RFID tag of Claim 2, wherein said capacitive sections comprise a capacitive

section at a portion of said connecting section.

4. The RFID tag of Claim 3, wherein said capacitive sections further comprise another

capacitive section at a portion of said inner section free end.
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6. The RFID tag of Claim 1, and further comprising a semiconductor device having at
least two terminals electrically and respectively connected to at least two conductive

pads of said conductive member.

7. The RFID tag of Claim 6, wherein said at least two conductive pads are disposed in

association with said windings of said inner section.

8. The RFID tag of Claim 1, wherein said inner section free end extends from an

outermost winding of said inner section towards said outer section.

9. The RFID tag of Claim 1, wherein said outer section free end extends towards said

inner section.

10. The RFID tag of Claim 1, wherein said connecting section extends from an outermost

winding of said inner section to an innermost winding of said outer section.

11. The RFID tag of Claim 1, wherein said non-conductive substrate has a spindle aperture

formed at a center portion thereof.

12. The RFID tag of Claim 1, wherein said inner section comprises an indented section,
said indented section having two free ends, each of said two free ends extending from a

winding of said inner section.

13. The RFID tag of Claim 12, wherein said indented section comprises a conductive

bridge connecting said two free ends.
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14. The RFID tag of Claim 13, wherein at least one dielectric strip is disposed between

said conductive bridge and said two free ends to thereby form one or more capacitive

sections along said at least one dielectric strip.

15. The RFID tag of Claim 13, wherein said winding of each of said two free ends are

separated by other windings of said inner section at said indented section.

16. A tag coupler for a radio frequency identification (RFID) tag housed within a product
carrier, said tag coupler comprising;
an electrically conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of said windings;
an outer section, substantially surrounding said inner section, said outer
section comprising:
one or more windings;
an outer section free end extending from one of said windings;
and
a connecting section connecting said inner section to said outer section;
a conductive bridge spanning from said inner section free end to said outer
section free end;
and
at least one dielectric strip disposed between said conductive bridge and said
conductive member to thereby form one or more capacitive sections along said at

least one dielectric strip.

17. The tag coupler of Claim 16, wherein a segment of said connecting section is disposed

between said inner section free end and said outer section free end.

18. The tag coupler of Claim 17, wherein said capacitive sections comprise a capacitive

section at a portion of said connecting section.
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19. The tag coupler of Claim 18, wherein said capacitive sections further comprise another

capacitive section at a portion of said inner section free end.

20. The tag coupler of Claim 18, wherein said capacitive sections further comprise another

capacitive section at a portion of said outer section free end.

21. The tag coupler of Claim 16, wherein said inner section free end extends towards said

outer section.

22. The tag coupler of Claim 16, wherein said outer section free end extends towards said

inner section.

23. The tag coupler of Claim 16, wherein said connecting section extends from an

outermost winding of said inner section to an innermost winding of said outer section.

24. The tag coupler of Claim 16, and further comprising a substantially planar substrate
having an electrically non-conductive mounting surface, said mounting surface being

for mounting said conductive member.
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comprising:

providing a substantially planar and electrically non-conductive substrate having
a mounting surface;

forming a substantially planar and electrically conductive member on said
mounting surface, said conductive member having an inner section free end
extending from an inner section and an outer section free end extending from an
outer section, said inner section being connected via a connecting section to said
outer section, said connecting section being disposed between said inner section
free end and said outer section free end;

attaching at least one dielectric strip onto one or more portions of said
conductive member;

and

printing a conductive bridge onto said at least one dielectric strip to thereby form

one or more capacitive sections along said at least one dielectric strip.

26. The method of Claim 25, wherein said forming comprises:
laminating a conductive material onto said mounting surface;
and

etching said conductive material to thereby form said conductive member.

27. The method of Claim 25, wherein said attaching comprises printing said at least one

dielectric strip onto a portion of said connecting section.

28. The method of Claim 27, wherein said attaching further comprises printing said at least

one dielectric strip onto a portion of said inner section free end.

29. The method of Claim 27, wherein said attaching further comprises printing said at least

one dielectric strip onto a portion of said outer section free end.
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33. The method of Claim 25, and further comprising shaping said non-conductive substrate

for attachment to a component.

34. The method of Claim 33, wherein said shaping comprises punching a spindle aperture

at a center portion of said non-conductive substrate.

35. The method of Claim 25, wherein said forming comprises forming an indented section
at said inner section, said indented section having two free ends, each of said two free

ends extending from a winding of said inner section.

36. The method of Claim 35, wherein said attaching comprises printing at least one

dielectric strip onto one or more portions of said indented section.

37. The method of Claim 36, wherein said attaching further comprises curing said at least

one dielectric strip.

38. The method of Claim 36, wherein said printing comprises printing a conductive bridge
onto at least one portion of said at least one dielectric strip to thereby form one or more

capacitive sections along said at least one dielectric strip at said indented section.



