ARFI D BRACELET AND METHOD FOR MANUFACTURI NGA RFI D

BRACELET BACKGROUND OF THE | NVENTI ON [ 0001] Bracel ets
whanwe/omsner ous applications from functional toPCT/US2006/025565

fashi onabl e. For exanple, a bracelet may be used as a

ticket to indicate that the wearer of the bracelet is

entitled to admttance to a venue or show. A bracel et

is ideal in cases where vigorous physical activity is

I AVRIFID BRACELETAND METHODTFOR MAPNUFACTURING A
keep up with a ticket, such as a water park or

concert. Radio frequelRNID@RACEIATon ("RFID"') chips
may be incorporated into bracelets to give them
i ncreased functionality. Generally, RFID chips are

used for trackin roducts. An item possessing a RFID
chip may be traéﬁ%@KQy\%&%fYﬁ%%‘(wl@gcause of

the RFID the network systemis able to identify the
L(ﬁﬂ)@] ' ‘E}a&fle‘tﬁ H@ve@ﬁn@r&ﬁ'dﬂ ABHichbadnt ﬁﬁcﬁ@ﬁ[ﬁf faStliohd¥e. For

racelet. [O General I'y, 1 n bracel ets possessing an
REdniplei kx;acdemesbw@dsae nshck@t\te indi¢rés habthe svaass @ f the bracelet

BB T AR 62 I b 1 BreSoRlE il it Foses whsre

RlgRYdudGhykicAltdcBvivy 1sriﬁvcﬂ{f&i SGHhRBitfioburibgsolfe for & Bhtion to keep
Speci fically, conventional bracelets enploy the use of

upiwiths iticket suels ag hweten park o saRdes. &adabému@nﬁig idgnifjeation

99 f d n
E o7 RHE ey B (eI ik BFexlefolf o il et B
j&mnﬁuhﬂa/lﬁya(}eﬁzldﬂngw lDchtﬁlﬁfI&é at)eel ihﬂfiadl@ﬁ@%mdmtz nlgn?‘gem
en stretche Theref o racel et an t ho
BOYEISingE? REED chip B beiraker By acetuk srem; Secaanf hedtFID,
Qb AG LA RE Iaae% AGalif} thh %cafbs B e "I’Q:‘IDrEHi;E ﬁﬁ?ﬂus the
anounts o protecting RFID circuitr

pesse of e hrmﬂ@ased tensile strength. SUM\/ARY G: THE
| NVENTI ON [0003] One enbodi nent of the invention

r[&i(ﬁi e%enera?ly, n race etts 5(9 srs{nsgl arrll Dbcﬁu}g a pressure sensitive
adhesive is used to bind two substrates together, where one of the substrates contains
the RFID chip. This construction provides little or no protection for the RFID chip.
Specifically, conventional bracelets employ the use of thin substrates that are capable
of absorbing only small amounts of shock. Further, the materials used in
conventional bracelets having an RFID chip are thin and have a tendency to separate
and lose continuity when stretched. Therefore, a bracelet and method for constructing
the bracelet is needed that is capable of producing an RFID bracelet for absorbing
increased amounts of shock, protecting RFID circuitry and has possesses increased

tensile strength.

SUMMARY OF THE INVENTION

[0003] One embodiment of the invention relates to a bracelet comprising a bottom
layer having a top surface and a bottom surface, a radio frequency identification

microprocessor attached to the top surface of the bottom layer, an antenna, operably
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| ayer having a top surface and a bottom surface, a
radi o frequency identification mcroprocessor attached

W eoovloelstop surface of the bottom |l ayer, an anP@mnns2006/025565
oper abl ycoupl ed to the radio frequency identification
m croprocessor and attached to the top surface of the
bottom | ayer, a core |ayer, positioned above the
bottom | ayer and attached to the bottom | ayer, the
r 86lipPed 108RYRRAGY frEARALT [defiRfit A3 %i@l&%ﬂ%@%? d atffled #he top
antenna and a top | ayer, positioned above the core
| siyréace afi thedrottauhlesiert @ cotedaysoym@sitamed abdveabet bothue taydi gl

t g, anot he odi,ment . of the inventjo t he bracel et

¢ e D BPREE I8 s FBha s o B eB bt pressor and the
r @étesthal dn@QUBP Cayel, dRBRIche £ M dve Thdddeé RRECLHRPARERed B8UDdore layer.
According to yet anot her enbodi nent of the invention,

a met hod for  manufacturing a bracel et includes

pl080#h Ageerding tosrpthay embedivienipidhe Bivention, thecbragrlet further
b NS Yk , ' i@ f . . .

B AR UAST oAU AR U epi iy

t imécrbptotessod. ayer, formi ng an antenna on the top

surface of the bottom |l ayer, whereby the antenna is

0 l'y, coupled to the radiq. fr ncy identificati.on
ORBRSE! HeSuter ool B b B e g
Sk h@@6tutthg bbeaddRk IRMded pRIvidikg 8 bERYm IR Bhwabh t6iPsurface and a
tail is operably coupled to the antennd, |oading'the
beettasrstiicer atfaghingarraghioj feaguinrny identdicatiommperoptiogessor to the top

I [ lLave ositioned ahove the.to

P08 D BRSPS b R B8Pl e boom s
nwhelichy tlapmadnat isomngbly 0p@iled 1oght RelicBe@idnt tentification
pol.ymeric material between the top |ayer and the top
sTHGraRReCessoR, FETHRE & dipblnedtail ombfo%p spffagesofithe peftom layer,

0 . . ot

SPAEERL S L R BB BRUELRSREEL LBSEL 2B e
aimtb &x jpijetiah argldinglapparatud, laading tite toe &tyer, pbsitienaf abikie the top

' ti | ai med. BRI EF. DESCRIPTION OF THE.. . .
PP RS e P s 8 THerGn Theldr el igecing
a@ﬂéﬁﬁé@&ﬁ% plythéc RERFBMetivBMEME kG dndRBSRPRurface of the

apparent fromthe follow ng description, appended
chattoms layand t he

[0006] Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only, and are not

restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects and advantages of the present invention
will become apparent from the following description, appended claims, and the
accompanying exemplary embodiments shown in the drawings, which are briefly

described below.



acconpanyi ng exenpl ary enbodi nrents shown in the

draw ngs, which are briefly described bel ow. [ 0008]
wo-e@7/011516 a top cross sectional view of an RAPQI/US2006/025565

bracel et according to one enbodi nent of the invention.

[0009] Fig. 2 is a side cross sectional view of an

RFI D bracel et according to anot her enbodi nent of the

invention. [0010] Fig. 3 is an enlarged view of an

08] brae gl igt tes ereEdicdtona vizveofmoBiDbatel eifactdrding to one

Invention. [0011l] Fig. 4 is a side cross sectional

embpdigtens af REfyBEgeel et in an injection mol di ng

apparatus prior to injection of a core layer. [0012]

rodho S.Fi? js G shdfser %%Eétﬁﬂl%i vidver 2R AD iRt RE@séingtto another

inan infection nolding apparatus after injection of a

embedinzant of tHeGOkStioki g. 6 is a top cross sectional

view of two RFID bracelets according to one enbodi nent

E&E}Q&% 'g)v AR TAI%‘%(%?&TDﬁéﬁﬁg’gaﬁhen Fgégcﬁighoeone embodiment

RFesSedtipyention w || be described bel ow with
reference to the acconpanying drawings. It should be

understood that the follow ng descrjption is.intended
{0 s HEb IschadRpHarS SRRV BRI DHEoFSI R AR GHec ion

an t . < j 15] According to
%@d{eh%baggfgrﬁlédﬁ@ ltgf &{]ﬁgcgkrﬁgggrl}te&ie%%gti on, as shown in
Figs. 1 and 2, the bracelet 1 conprises a radio .
floetp]eniy. 5 therdrbés seatiomahviewRH aD BETH byresietde a8 énectipp molding
an antenna 20, a b?ttomll ayer 30, a top layer 40 and a
appratus\Adler Becten Of AEPTS '8YFE bracel et 1 i ncl udes

extremty |loops 60 for fastening the bracelet 1 to the

W00 B3] OFigas 1eRfoleross QEckdhaliew o two RFIApedce3G drasrding to one
top surface 31 and a bottom surface 32. The bottom

| caytendigentjof thoipentided of any known conventi onal

plastic material that does not

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Embodiments of the present invention will be described below with
reference to the accompanying drawings. It should be understood that the following

description is intended to describe exemplary embodiments of the invention, and not

to limit the invention.

[0015] According to one embodiment of the present invention, as shown in Figs. 1
and 2, the bracelet 1 comprises a radio frequency identification (“RFID”)
microprocessor 10, an antenna 20, a bottom layer 30, a top layer 40 and a core layer

50. Further, the bracelet 1 includes extremity loops 60 for fastening the bracelet 1 to

the wrist of a wearer.

[0016] The bottom layer 30 has a top surface 31 and.a bottom surface 32. The
bottom layer 30 is comprised of any known conventional plastic material that does not

conduct electricity. For example, the bottom layer 30 may be comprised of PVC,
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conduct electricity. For exanple, the bottom|ayer 30
may be conprised of PVC, nyl on, polyester,

w@eioyptepy| ene, pol ycarbonate or teslin. The bPCT/U8006/025565
surface 32 of the bottomlayer 30 is configured to
display witing or any type of identify marks. The top
surface 3 1 of the bottom | ayer 30 nay be conprised of
a plastic conpound that is suitable for receiving
oyinduestlyesteri pidyprapylehagwolyicaxbBiage ofl teakil Hasbotidme surface 32 of

| the t f the bottom | 30, i
5 Rl aen s B fESLR Mol vEing §t aBMype PEetity Rarks.
Theitol dubfcedB1 61 1he Botto@ARRRBO M bd dpHsed\sf & pRstid &fehound

above, a plurality of circuit conponents ma

b
thet iscsHiteble fonmecivigg conductireinkl Agfshona in&ig: d'\r/ﬁnﬂgly&qribsé below,
o p St aye

B bttt st e Gl ey CATRLBGRL Fod BlheBREOR S 08E

atabities b phdality o€ chuipesgpardtsdesi gn functional ity of
the bracelet 1 will dictate the position of the

[rcuit c nents. Functjonality will also dictate
Hoet @ﬁé%&e&aﬁexﬂﬁsﬁ Pé‘HPr]bféfr?g stredisemponentiqadl U ifched to the
tdpaubtacsl 6ttt bokoh l%@@! The YR ARG Df OBt cdnfffonents can be
bracel et 1 could be populated"with”a battery 70, an
nodidoned apPwhensenghREipBunfacs dhobibe betiom 1gyer Bl s Hexired. The

PR GG BB IR SR PSP
ERQLBlonfiment !B‘ﬁn&tfbn@ﬁ? Willgsh dietate Wihat tiRs BF eBaRt comoponents
invention, the top surface 31 of the bottom | ayer 3

pEe ipgndadgwithia the bragelet LieFer erpmpleriuspeses eelzsthe brapglet 4 could be
¥ ' ' The

BB /8 PORRL/5 500290 GO Eproddpor O e,

Ritdiffonz oiresis cordporfents rexsainplude bat 4P inbt ipieBlo BIBS A2 xible

éhig %be used as the RFID mcroprocessor 10. In one

1BgYs hemyletehe i nvention, a FCP2 flip-chip package

is used as the RFID m croprocessor 10. The RFID

]}0018]3 PrAREERIBSY toldhelctntOHBAGH bi’ﬂfé%éb%ﬁi BferdtRnathe %g‘% Sirface 31 of
0 and an antenna 20 via circuit traces 5. [001 As

gtedwittoimlapr0 ig conftoveditorgedive dREIR miowprasassodi O.tankattery 70

oflf Pl e AR SRR, Ei, 1Ry ERRRI e %0 e mgpre of

b&efl ¥knb®n REIDIPré€dsddb. Povyexamply, a@hilipbsr.2 afS20 chip may be
mat eri al s. For, exanpl e, the . . i
used as the RFID microprocessor 10. In one embodiment of the invention, a FCP2

flip-chip package is used as the RFID microprocessor 10. The RFID microprocessor

10 is operably connected to a battery 70 and an antenna 20 via circuit traces 5.

[0019] As shown in Fig. 1, according to one embodiment of the invention, the
antenna 20 is deposited on the top surface 31 of the bottom layer 30. The antenna 20
may be may be comprised of anyone of a number of materials. For example, the
antenna 20 may be comprised of solid copper wire. According to another
embodiment of the present invention, the antenna 20 is printed on the top surface 31
of the bottom layer 30 with conductive ink. As show in Fig. 1, a disabling tail 80 is

also operably connected to the antenna 20.

A-



antenna 20 may be conprised of solid copper wre.
Accordi ng to anot her enbodi nent of the present

WO poogitison, the antenna 20 is printed on the tRPEI/US2006/025565
surface 3 1 of the bottomlayer 30 with conductive
ink. As showin Fig. 1, a disabling tail 80 is al so
operably connected to the antenna 20.[0020] According
to one enbodi nent of the invention, as shown in Fig.

| {sGHb¥n il BiRe S, two

Bl AR Plo et ol ifon oboimis ges,
ey of(lfondmdfki drnk foemi omicuﬁ fragesrnen thedoprairface 6495 thsrbofigm layer
ant en circles.the di,sabl.
B0 o Rrsa{peet SronBiit ety s e S oS et i and
& r100RE d@s@b@ﬁgsﬁan Q0brrae Fratlayer oirh@dsleﬁmnmsmsp eafends

conductive ink is applied after the t |Laye
camu]lndctm loeps AR of the bsfh?é%ﬁ 1j Fhesepond laygr 8% @‘%ﬂ?‘?‘f%‘“ﬁ 385
SLtl IFig13, a dielectric coatin

conte i Rl RIpe BERRRe s B8 it ER: 2 di .
Cand weditiviRed dikto l@f ihetfBstsntisctivie ik talyer 4 where thpyaseongt layer of
conductive ink . [0021] @s shovgé} Q%g ‘iﬁfthe top
|capductive inab Hlt@é%cf%‘fﬁt%mef ielayer ﬁanﬂla}‘ I ace 42.
The top | ayer 40 is conprised of any known

nt ) ' i g@iface G chindta t
SRR AP % B o sttt o

aRAfacé $2dThd top\Ger ) linenmprised of ary knqysn W@W@Eglasnc material

l 5 ; g ed o
L}%@yd%aegﬁnég Bﬁ%;e %ﬁ_?%{gnil“ -rra? ol g tﬁg EJ alﬁ e&ﬁ?rrﬁfgf E@@on‘i&ﬁé d of
\

gﬁblﬁfek Solyth6pyiete, pmysa,tbémeoﬂteélm SThe top surface 42 of
configured to come into contact with a cor a&/{z ar% Th
02 layersiigronf gyt oot miey PEGE PbASITRE P LR ID adR g, The
| a nd.bot t 30.
Bt e A AP S Bt B ol i ohifel Wi BLINNANSO.

40 and the top surface 31 of the bottom |l ayer 30. The
cpe2] ayReé co@ liyer 60 ippasitimhed betvers theaop dayief #¢ amdehoiiqsn layer 30

stabilize the circuit nts 0Si t i
it s st o SRR SR8 4 TGPk og e oo
Qlrk#2R4 2l atll 8 RGH B9 30, MiRddkd la & (Iﬂ@@ompﬂﬁhd efyeateridl
pro ects the circuit conponents Trom p da 9€21 of th
Tb@aﬂémnmkﬂoes@ﬂufe thhsrm@mm?@ms 99541%“61 nt %tqpa?ﬂgé of! of the
s Prefer |
t pt&%} }ieﬁé{): VERC L &Pnt% Gir&Bbhs.| RIS, he c@ﬁe/fayer 50

e clircuit conponents
PHER&N theRirkhie cétﬁﬁorfeﬁfsfﬁtﬁﬁ pBiisiefl damage. The thickness of the core
layer 50 is in the range of .005-.100 inches. Preferably, the core layer 50 is 50%

thicker than the thickness of the circuit components present on the top surface 31 of

the bottom layer 30.

[0023] According to one embodiment of the invention, the core layer 50 is
comprised of anyone of a number of thermosetting polymeric ma’cerialsT Due to its
bonding and adhesive properties, a core thermosetting polymeric layer 50 integrates

the bottom layer 30 with the top layer 40 and the remaining components to form a

bracelet 1.



the bottom | ayer 30. [0023] According to one

enbodi ment of the invention, the core layer 50 is
weowpoised of anyone of a number of thernpset t PEUS2006/025565

polymeric materials. Due to its bonding and adhesive

properties, a core thernosetting polyneric |ayer 50

integrates the bottomlayer 30 with the top |ayer 40

and the remai ni ng conponents to forma bracel et

1299 24he PasieREE iR SR ttinaan BG4Ik hia(}ﬁalytaétharhea epoxgrand
ol yur et hane, epoxy and unsaturate

I
Eo%)ttn@iﬁii eolssier pelymerisputRisc aﬁneyi,ﬁcglg‘?oﬁ%fyz%%ﬂﬁé mada dy
ondensat | r ' i .
R R
edHIGroBiie1epE SkRIcresipre@iretih ©fthe vaoimis polypststsehas canhe used,
can be used, those that cgn Be_ fyr hIer . char.act er,i zed
25 afe g

Hkosp dhagan be fythenpharasigrized PaPege "ghE i PRt ¢

&%ﬁ{cﬁfa%ﬁqﬁ%ﬁ@g ﬁs%ai%e %ﬂﬁéﬁ aBillty) {0l drsslmked Bgsudh thiedouble
rough”t'her'r doubl'e bonds w t'h conpatibl e nonomers

(tehdowith comipaiitlg nembyiess(elsanentpining ¢thylpnewesatration) pad with the

mat eri.al s -qut, .of ich. the t

TeCiaiges o S B P obB 3SR AP AR 7 heehmea
|Bo: rahﬁlafé(rﬁfstfo‘f) fseth thdprdictidd\sT ik aivention wilkbé thosemadelfrom

from epi chl orohydrin and bi sEhenoI A,

eppiabhironyshripcenidrbisphaolat, aslepishiorehy dsigy %tg{ an(agipgﬁti%golyol (such as

gl.ycer.ol They are i€ : :

e g o g1 balis G G S biabuft B B BHLAAEHIAE W some

{‘Eﬁftﬁa ig@ies%ré%nt@d ,mangﬂial?/ {enw] patiningli dbégrided butoff witick thetee40 and
op an ottom 30 | ayers nay be nade. [0025] A

mmek@wew@cwlq-ng a RFID bracel et 1 according

}:_o the present invention will now be described. [0026]
b3dp A DAhOPMr NRFacARinoS RFYY bideslet ThRokiid the pyesent

3';9 %a!s ax.?op surr ace a??l i'a\r%d a bottomesurfgce g32. peen

Ginvention witlamessb&dacabgt. esent on the top surface 3 1 of

the bottom |l ayer 30. Next, a plurality of circuit

c nepts are. place to the st
BRIy R BP0 e
CHT &di 4 boticRs e&fiee 20 WrkhitAscabure fresefi an thé oyt $reface 31 of the

bottom | ayer 30 is then | gaded a
bottom layely 30. Next, a plurality o? &rcu?t co?np%rrllgntcs: %’Epﬂle‘?ée% o%?oet%te top

surface 31 of the bottom layer 30 and electrically connected to the circuit traces 5.

[0027] As shown in Fig. 4, the bottom layer 30 is then loaded as one complete sheet
into an injection molding apparatus. A top surface 40 is placed into the injection
molding apparatus and positioned such that the top layer 40 is above the top surface
31 of the bottom layer 30. Specifically, the injection molding apparatus may be a
reaction injection molding machine (which is often individually referred to as "RIM").
These machines are associated with a top mold shell 90 and a bottom mold shell 95
that are capable of performing cold, low pressure, forming operations on at least one
of the sheets of polymeric material (e.g., PVC) that make up the top 40 and bottom 30
layers. Such top and bottom mold shells 90, 95 cooperate in ways that are well

known to those skilled in the polymeric material molding arts.
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into an injection nolding apparatus. A top surface 40

is placed into the injection nolding apparatus and
weoermivned such that the top |ayer 40 i s abovECT/O8200@R5565

surface 3 1 of the bottomlayer 30. Specifically, the

i njection nolding apparatus nmay be a reaction

i njection nolding machine (which is often individually

referred to as "RIM'). These nmachi nes are associ at ed

Y90R28] aThe fnjs®ios méleidg HPgaratd tﬁerhﬁ{ebﬁﬁéfﬁio@etﬁhg bbly8feric

that are capabl e of perform ng caold, |ow pressure

d
mofeuiahgie Ak LORLShoNVILR 1 Sing o befvop iod AR Lavs? 4] and the

e e T b e
90, 95 cooperate in ways that are well known to those
§0020] e Coldy lowergssiry femiog nenditions genolally mpan forsif oxglitions
RSBt S50 SRR S S PS5 ferggppotmer
(MM ik sk a8 theéhab diskrtifitlenprmnib of iRRop 2y and Bando

the bottomlayer 30 form ng the core |ayer 50 from

{ayerspaibthe ipnegswreliy/tess then paews 508 psi. [Ryefeoplctheicold fyming

ressure faormng,c Lti,0n e I ]
Bt e AE A e T BT e P s RpGHt of the top
20 268 B5H&hi30Bveflagshamznret distbgioaatipatinge ofmeny polyvingl
| ess than the heat distortion tenperature of the top
shlonidg (PVED matesiels inpeous 238 deereedt-pr essure is | ess than
about 500 psi. Preferably, the cold formng

E!iﬁggtbg r %Qfe%‘le}w fes B @ﬁpl#)fé@that@e ﬁfkﬁ%%o%%rh Reelagdly wide

rtion t erature of"the top 40 and bottom 30
dnfbow azes to Thalatinedy natiew ooteiregion drap endstal oenesr thaalegding edge(s)

| yvi nyl chl ari.d \VC i '
B8 iecradete s F et RS ettt ARG Hee Rl nargony dovn
Fn b AASERDy AW b ORY .4, Sfrdini abEhiyS Widbeui 10 hey ijeetiort jmort that

a relatively narrow core region that ends at or near .
tihin fluid ¢pmepctioywith)the thermeseBingaattarialsupplying anpg. to a relatively

forned. Mst er abl ' own
g L BD et bRl Wibkethy paBRABMAIN
ahaHiosdifingMatdrial BR6 tRrvaddsiact hédichi wtinatetyt bicdmes the center or
connectigon with the thernosettin rrater.i.%\l -dau g{f [ 70
ormelthe fgished bieaslpbl Geiehiat panEeRan iy diagBieh ofgout 7.
%ﬁl@ﬁlg&ﬁ%ﬁvﬁ{ t08d8GiMIE' Bathb8r SIHR UL €88 $arh RBI1 produce especially
the ng mat wh

rmosettl ertal 1nto the void space which
Wobil mestutts ymdie clomprefaried colliev-prassure injection conditions.

[0031] Another optional feature that can be used is the use of mold shells that have
one or more receptacles for receiving "excess" polymeric material that may be
purposely injected into the void space between the top 40 and bottom 30 layers in
order to expunge any air and/or other gases (e.g., those gases formed by the
exothermic chemical reactions that occur when the ingredients used to formulate most
polymeric thermoset materials are mixed together) from said void space. These
thermoset ingredients are preferably mixed just prior to (e.g., about 30 seconds

before) their injection into the void space.



core of the finished bracelet 1. Gates that taper from

an initial dianeter of about 7.0 mllineters down to a
worzov7ousigi anmet er of about 0.13 nmwi || producBCT/US2006/025565

especially good results under the preferred cold,

| ow pressure injection conditions. [0031] Another

optional feature that can be used is the use of nold

shells that have one or nore receptacles for receiving

[QQS@];S $ncpdhyenae layens kasibeen irtjattedmlye inelded spyoeteeyis removed

ected into t voi d ace between the t
St BT b e BpfiaRR” oo BN Bbnkastgfucl gf B invention,
odvlaedl beaeRis { Brebut ol tDAe GRI@R shestTely, Byddphs several bracelets 1
exotherm c chem cal reactions that occur when the

forged pinemesheafe d he dinisbedrimagelets e tl}%lfstfﬁéwdcfr@fhéh%@@é%s
|
TR P rta B0 e B RS o BB il 060 e

pidoiing processgnay #Aoteinode tl&e@masmntteﬁainﬁ))né betting/trimming
injection into_ _the void space [ 0032

]
paf;réﬁwls oltikse willde welf anpresinted hwthess %@éw%@t%tgaﬁ the molding
HEIRUS e Ok Cuch U Sk O 1 ot 21 BRAABAIP operations will most
brafmeblgrtlmv& nanlé sloalls hevihg afultple cavlide@.shkdt 6, &ietp.) for making
depi gt s .seve brac lets .1 forned on one sheet. The
F‘?‘%Féﬁ@ﬁh Eqaﬁglg%seltsgmf AeUSlHen renpved fromthe excess
polymeric material (e.g., by triming) and cut to

(O3B MTHRREEhT DOENtRInZRAS sevERG aHf/drﬂi'geB ﬁhcll’l[cﬁﬁ@é Sosteffective
al so renobve the excess material in

sunnETig/rEedusaiong obperaRF N brapelel) 1s ol lw qore lggenq provides greater
SRR SRR np bt k3 BEg o i nd e
mmmmcmai lopreasthrodiiction opsts atd mikes pidductimsoutpute Morbyer, the

have shel | 5 haV|n mul ti vities Oy 29 4,
@aeﬂsoc{%tg © PreseHt IRHRTIAR CELOR 1S y Stme ool afitin® braclets 1
St §aet aneously. [0033] The present invention has

several advant ages including a cost effective manner

to produce one or nore RFID bracelets 1. The core

[683] Sthegforgothgslegeréptionof prpmferzrcd embediment efithe invention has

d
%ﬁ%‘? %gqrﬁtg&]fog%h}pﬁsés (%ﬁﬁlllsg lg Errl)c?' % %léfl 1in c%qn rﬁggs;goq%t&gieﬁ% be
RhAREYObOBUGHt Bt BUEHoh 1o MerRele forth Ritschasthomd afodifieations

present invention can be easi]y adapted to pyoduce
wod vppations paeRqssible in light of the above teaching or may be acquired from

practice of the invention. The embodiment was chosen and described in order to

explain the principles of the invention and as a practical application to enable one
skilled in the art to utilize the invention in various embodiments and with various
modification are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the claims appended hereto and their equivalents.



at once. [0034] The foregoing description of a

preferred enbodi nent of the invention has been
w@e@sentsed for purposes of illustration and  PCT/US2006/025565

description. It is not intended to be exhaustive or to

limt the invention to the precise formdisclosed, and

nodi fi cations and variations are possible in Iight of

t he above teaching or may be acquired from practice of

the invention. The enbodi mrent was chosen and descri bed

i £ AR b the principles of the invention

m&gf%%r actlﬂc)g:s' application to enable one skilled

in the art to utilize the invention in various

enbodilrent sA bradeled comprisiigous nodi fication are suited

to the particul ar. usg contenpl : o Boh bERded

that the s OB’flaY?{glaiv‘lr? eantf) gh %% agg%liﬂﬁztghby t hé

cl ai ms appended heuekdy idadificagon méeroproatsaot atadheAlltolts: top

CLAIMED IS: 1. A bracelet conprising: a bottom| ayer

lsexfhcegofithe bt laygse and a bottom surface; a radio

frequency identificati ' é?ll%%eeéafbrf deRGNREntifeation

the top Sur@aaggeng?, ega%&)ﬁl%ﬁm ayer ; anrgcfntgﬁa,

IRRIGHRIsSR 4Rl afladhed tdhertalsurfce efjtherbojtondeyar) f i cat i on

m croprocessor and attgched.to th 0 urfa

bot t om | ayeaf?orﬁ?aé’S’ﬁvé’OFlHQ’é ’abﬁgglil{e%)ﬁtggx %ﬁ%‘a{%ﬁtgéhehqgthe

Q y d £ hé&?’ei@eﬁtﬁichﬂi&l Parbmotdsedeind thhientenna; and

&é’%ﬁtog{%&%q%r{% i%@ntl ‘ication mcr O[fI?‘g'éeSSOI‘ ag(g t{le

ant enna; analtop leyep, positemed poeviettho parg lasispord ptkashegfoghe core

| ayer and attached to the core layer. 2. The bracel et

day¥&ttaim 1, further conprising a battery operably
coupled to the radio frequency identification

i Cr 0pp OCES$RE bradeletldreldimal Sintlier abmptisinga battevyerpeiahly coupled
the top surface of the bottomlayer has a plurality of
ciortbeitadie fraquescy: slentifieation mISIFFELEFy coupl e the

antenna to the radi o frequency identification

M Cr Opk 0CES§PL pracelet of claim 1, wherein the top surface of the bottom layer has

a plurality of circuit traces configured to operably couple the antenna to the radio

frequency identification microprocessor.

4. The bracelet of claim 3, wherein the plurality of circuit traces have a
first circuit layer and a second circuit layer, whereby a dielectric coating is positioned
between the first and second circuit layers at locations on the top surface of the

bottom layer where the first circuit layer and the second circuit layer intersect.

5. The bracelet of claim 3, wherein the circuit traces are formed with

conductive ink.

6. The bracelet of claim 1, wherein the bottom layer and the top layer are

comprised of non-conductive plastic material.

7. The bracelet of claim 1, wherein the core layer is comprised of

thermosetting polymeric material.



4. The bracelet of claim3, wherein the plurality of

circuit traces have a first circuit layer and a second
wa@poocioits14 ayer, whereby a dielectric coating iBCT/US2006/025565

posi ti oned between the first and second circuit |ayers

at locations on the top surface of the bottom | ayer

where the first circuit |layer and the second circuit

| ayer intersect. 5. The bracelet of claim3, wherein

the cigcuit O et L] ke :

The brg'cel etrf(h gf@ i:a?l%g??nleﬁl%%e’r eln rtéég%gg?l#%#@%}yyaeﬁigmmm

t loeps or thetyeing drecbrewighto s aalisvdf avwaareonduct i ve pl astic

material. 7. The bracelet of claim1l, wherein the core

| ayer {,s co i sed of thernosetting polyneric

mat eri al . 8. [Xg{ﬁrg‘c%?tac@&pé’lsm&f claim1l, further

conpri si ng @ tpttomdhydrhavhg @b Quifdcy ah® e PsttbMIsurface;

fastening the bracelet to a wist of a wearer. 9. A

bracel et copriigilicguensy idantifigetionmicronzosaserratipehpd to the top

?%ﬁﬁ%fggfmdboqtopﬂa%gﬂn surface; a radio frequency

cation mcroprocessor attached to the top
surface of thaenteahd, opelablyesoupked tatlicendia freqpencglidentification
coupled to the radio, frequency, i dént%li gi cation
nindsTepioseses ik Adhed todhh i suHfase the BOURIRAAREE of t he

bott om | ayer;pafehe 515&&51% cORAELR e FREPHEGnLy id&%ﬁﬁ@%ioa

frequency identificationh mcroprocessor and attache
t mi¢thpracessos and ateehat totthe tdpoutfoea dfthebottem dayies | ayer

posi ti oned above the botto aye ngd attache 0

bot tom | aye P coriesRaprairaghatrc e PRERRIREART fntd e
NMbE SR NBELIHO tadidh refitBc P MeBiiAdatiodMicRptcRsdoa¥ad the antenna; and
positi oried above the core | ayer and attached to the

core | ayer. altop laxenpagitipead abonptesorrylayer andtattapheddy e core

havipng a top surface and a bottom surface;
?ayer.

10. A bracelet comprising:

a bottom layer having a top surface and a bottom surface;

a plurality of circuit components attached to the top surface of the
bottom layer;

an antenna, operably coupled to the plurality of circuit components and
attached to the top surface of the bottom layer;

a core layer, positioned above the bottom layer and attached to the
bottom layer, the plurality of circuit components and the antenna; and

a top layer, positioned above the core layer and attached to the core

layer.

11. . A bracelet as claimed in claim 10, wherein one of the plurality of
circuit components includes at least one radio frequency identification

microprocessor.

-10-



a plurality of circuit conponents attached to the top

surface of the bottomlayer; an antenna, operably
weomploedi4 o the plurality of circuit conponent BCEHO82006/025565

attached to the top surface of the bottomlayer; a

core |ayer, positioned above the bottom | ayer and

attached to the bottomlayer, the plurality of circuit

conmponents and the antenna; and a top | ayer,

posi ti gaed aboue.ILg Hifhed i@éﬂ%ﬁr ?61%%&&%&1@%% fgﬂsmy of

core layer. 11. A bracelet as clainmed in claim

whizcuit conpprments indhedgslatiteabtiong beftery] omewatily couplechterths radio

im?cl udes .at .l ea%st one radi o frequency identification
TEAUHeY (EEEFAU0R MITYRraeest it as claimed in claim 10,

wherein one of the plurality of circuit conponents

i ncl udeg, at A gefodFBembaifh@inng brikelet sorgmisned to the
radi o frequency identification mcroprocessor. 13.

A
met hod for PEeIfiaseboltag laysshavia atior sipice snd g bottom surface;
provi ding a aﬂ%_kﬁx%'% ga%?eﬁe&]ﬁﬁhygilegﬁ#}?agigu glﬁ]iggo‘f)?oc%%r b the top

bott om surf ace; g'a ra
i defidefdfciad batonmlagepr ocessor to the top surface of

the bottom | ayer; formng an antenpa opn _the to

surface of (HEURSER gHENRA thiken %EﬁCF Hgthﬁﬁl"gﬁﬁgla}"? whereby the
0 t i - i dr 6 Blok@Ror
PR X OBLRy Raih A SRR phiepthono
surface of tfhmibgntdimablisg il onthetopyriabeotihs hbttomdayer, whereby

tail ..ig.operably c | ed. t he antenna; | oading the
bglfet @ﬁﬁsﬁl’ﬁg z?l?’rsﬁﬁ)(?ra%ﬁp‘?%p@&q? gﬁ’ ar?g?n&ﬁhg appar at ug;
| oadi ng t he j6Q8nd Y% BbttoRAByr 12D af 1Fbais thbidgpparatus;

surface of the bottom|ayer, into the injection
nol di ng appaeadingthesorilayer, petitiorpdiaeynidsder sytace of the bottom

p?A;)éﬁﬁgocthgﬁ{j?&foﬁlmﬁﬁﬁ\é’%ﬁﬂar&&& 4P layer and
injecting thermosetting polymeric material between the top layer and

the top surface of the bottom layer.

14.  The method of claim 13, further comprising forming a plurality of

extremity loops on the bracelet for fastening the bracelet to the wrist of a wearer.

15.  The method of clam 13, wherein a plurality of bracelets are formed

from one bottom layer.

16.  The method of claim 15, further comprising: removing the injected top
and bottom layers from the injection molding apparatus and cutting out the plurality

of bracelets.

17. A method for manufacturing a bracelet comprising:
providing a bottom layer having a top surface and a bottom surface;
attaching a radio frequency identification microprocessor to the top

surface of the bottom layer;

-11-



the top surface of the bottomlayer. 14. The net hod of

claim 13, further conprising formng a plurality of
wezioremsty | oops on the bracel et for fasteni ngp€TES2006/025565

bracelet to the wist of a wearer. 15. The nethod of

clam 13, wherein a plurality of bracelets are forned

fromone bottomlayer. 16. The nethod of claim 15,

further conprising: renoving the injected top and

bottom | aye | | i f :

Ut ting out “FRCEYbfer} £ EF SRR, B B0 pBRAIE RO

f provides pbwet tortheipdio reqeatyidentifigationinnigroppreessodi ng a

bottom | ayer, having a top surface and bot t om '

surface; - ut CHBHMHT BFIA D P L OREY PHURDPPIE dprephercby the
REARI 1968888y doBple o HRRadH e8G9 fiddnfiic i BiBrém¥&dsior;

attaching a battery to the top surface of the bottom
| ayer, so t fierming a giseblingetail powes topsurfaes afdkg bottom layer, whereby

feque identificatio L ClLoprocessor; formng an

aﬁ}egﬁﬁgﬁﬁ%w_ Opgrﬁ&gltfrofl@gg]t% etaﬁgenﬁ%ttom | ayer wher eby

t he ant ennaldagliniBé Bokom ¢8ePireslat tjédtion nsldiag appaueEcy

identification mcroprocessor; formng a disabli n&g
9bottom

tail on theleagdinasthe iapdayest pasiftonséd ebova thajep suriipes

t I ' aj || A upled to the antenna;

I %gggﬁlgg?ﬂr‘]ée 3%1?%%(1&%9%?8@32 oél’él?]lgi nj ecti on nol di ng

appar at us; lgaeingghérheséttipg balyerteric posérial bawden lie/top tdyer and
tqop surface of the boﬁtomlayer, into the injection -
nBledPR Ugss O ag ROMOBhYPInj ecti ng t her noset ti ng

polynmeric material between the top |ayer and the top
surface of the bottom | ayer.
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