WD 03/ 105063 PCT/ US03/ 01513 CROSS- REFERENCE [0001] This application is
related to US Patent Application Serial No. 09/776,281, currently pending,
filed Febwoassmosded 2001, entitled "Method of Making a Fl exiPoirasSoBuisss: r at e
Cont ai ni ng Sel f-assenbling Mcrostructures.” This application incorporates
US Patent Application Serial No. 09/776,281 by reference. This application
is a continuation-in-part of anGROSS+REFERENGE from U.S. Provisional

Pat ent Application No. 60/350,606, filed January 18, 2002 and entitled
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Iabel s appear in U S. Patent Nos. 6,107,920, 6,206,292, and 6,262,292, all
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the i [dGUZ]at‘Fm@ irfVePibh helafey 9. tha fi f’a@éﬁRé@.@tFr@Quemy fd'éﬂﬂﬁ@tlons(ﬂlﬂ@[) ays
excitation signal to the RFID tag or he excitation signa

ener giapddabele, angtopartigpler methads hémapufacteingthent.yineludingra tall-tonellst or ed

 nt or BN GR of AhdriabEpif Bl lieritfe SRR rol LS AR ELRR S0
transmt enough information to uniquely identify i nd| vi dual s, packages,

inventory and the |ike. RFID tags aPRIORDERE al so can be characterized as
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© (fosoeos]o RF!IDCtaglsnan%r Ingells%navlesa com |nat|jon of anfennas and analog and/or digital

electronics, which may include for example communications electronics, data memory,

and control logic. RFID tags and labels are widely used o associate an object with an
identification code. For example, RFID tags are used in conjunction with security-locks
in cars, for access control to buildings, and for tracking inventory and parcels. Some
examples of RFID tags and labels appear in U.S. Patent Nos. 6,107,920, 6,206,292,
and 6,262,292, alt of which this application incorporates by reference.

[0004] RFID tags and labels include active tags, which include a power source, and
passive tags and labels, which do not. In the case of passive tags, in order to retrieve
the information from the chip, a “base station” or “reader” sends an excitation signal to
the RFID tag or label. The excitation signal energizes the tag or label, and the RFID
circuitry transmits the stored information back to the reader. The “reader” receives and
decodes the information from the RFID tag. In general, RFID tags can refain and
transmit enough information to uniquely identify individuals, packages, inventory and the

like. RFID tags and labels also can be characterized as to those to which information is



witten only once (although the information nmay be read repeatedly), and
those to which information may be witten during use. For exanple, RFID
t ags may wWo®@saosoenvi ronmental data (that nmay be detected IpgTasSozesxi at ed
sensor), logistical histories, state data, etc. [0005] Methods for
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by Moore North America, Inc., incorporated herein by Is reference. The
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di pole antenna or in_ conjunction with an evaluation unit as a plate
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subst reddittvel ol dah ethehahd faitedtinet selbsuppaited ks wellasviDireststasdipg way and
PeTl Uglpe?’égsle?\%i?éuy extended parallel to the chip plane. The total mounting height of the
transponder corresponds essentially to the mounting height of the chip. The size and
geometry of the coupling elements are adapted for acting as a dipole antenna or in
conjunction with an evaluation unit as a plate capacitor. Typically, the transponders are
produced at the wafer level. The coupling elements can be contacted with the contact
pads of the chip directly at the wafer level, i.e., before the chips are extracted from the
grouping given by the wafer.
[0007] In many applications, it is desirable to reduce the size of the electronics as
small as possible. Applicants’ assignee Avery Dennison Corporation has been working
with Alien Technology Corporation and others to identify materials, devise
constructions, and develop processing techniques to efficiently produce rolls of a

flexible substrate filled with “small electronic blocks”.



[ 0008] Considering the flexible substrate filled with "small electronic
bl ocks,” Alien Technol ogy Corporation ("Alien"), of Mrgan H I,
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[0010] Alien has a number of patents on its technique, including U.S. Patent Nos.
5,783,856; 5,824,186; 5,904,545; 5,545,291; 6,274,508; and 6,281,036, all of which the
present application incorporates by reference. Further information can be found in
Alien’s Patent Cooperation Treaty publications, including WO 00/49421; WO 00/49658,;
WO 00/55915; WO 00/55916; WO 00/46854 and WO 01/33621, all of which this
application incorporates by reference. Other recent publications of interest appeared in
the Information Display, Nov. 2000, Vol. 16, No. 11 at pp. 12-17, and in a paper
published by the MIT Auto-ID Center, entitled, “Toward the 5 Cent Tag,” published in
February 2002. Further details regarding the manufacture of the microstructure
elements and the FSA processes may be found in U.S. Patents 5,545,291 and
5,004,545, and in PCT/US99/30391 at WO 00/46854, the entire disclosures of which

are hereby incorporated by reference.



WO 03/105063 PCT/US03/01513 [0011] As set forth in the MT Auto-1D Center
publication cited above, the electronic blocks may be |ocated in the
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area e.g. of chips, is determned by cal cul ati n(_:f, t he reci procal of the
product of these pitches. 4 SUMMARY OF THE INVENTION

[0014] This invention relates to methods of making articles for RFID (Radio Frequency
Identification), such as tags or labels. These methods process flexible webstock or

sheetstock with embedded or surface mounted chips — herein called “RFID webstock”

or “RFID sheetstock”, respectively.

[0015] As used in this patent application, the “pitch” of elements on a webstock or
sheetstock (such as chips within an RFID webstock, or labels within a label stock)
means the center-to-center distance between adjacent elements. In the present
invention, the pitch of chips may be different than the pitch of an array of RFID tags or
labels to be formed: (a) in the longitudinal (also called the “down web”) direction; (b) in
the transverse (or “cross web”) direction, or (c) in both directions. As used in the
present patent application, the “pitch density”, or the number per unit area e.g. of chips,

is determined by calculating the reciprocal of the product of these pitches.



WO 03/105063 PCT/ US03/01513 [0016] In accordance with one aspect of the
roll-to-roll manufacturing nethod, the pitch density of the chips in RFID
webst ock wo oBRF0ID6Eheet stock is different from (preferabl pcIrupns/biscant |y
great er than) the pitch density of the individual RFID tags or |abels
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Cross= S prio ati1on the sections to a web
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enconpass bot h bst ock. and, RFI D ntify the
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of T HOUa Theussteis themypstiane rppeddothintiy ST REITRBeldR 45T Y
final obag REAAOH ash¥krierFor RFID chips, the former being highly preferred. The
term “RFID microelectronic stock” is used to encompass both RFID webstock and RFID
sheetstock. These terms identify the webstock or sheetstock including RFID chips and
electrical connectors, but before joining to antennas. Once the individual chips are
associated with corresponding antennas, this patent application uses “RFID inlay” to
identify individual chip-antenna assemblies, and the term “RFID inlay stock” to identify a
webstock containing such RFID inlays.
[0018] In a preferred embodiment, the pitch density of the chips in the RFID inlay stock
is the same as the pitch density of the chips in the final tag or label stock. However, itis
possible further to adjust the pitch density of the individual RFID inlays and chips as

they are integrated into the final tag or label stock.



WO 03/ 105063 PCT/ US03/01513 [0019] According to one enbodi nent of the

I nvention, a nethod of formng an RFID article includes providing an RFID
webst ock wewsnesoe3 pl urality of recesses, each of the recesTasoyoiai ni ng
an RFID chip. A second web is provided having antennas spaced thereon. The
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The lons are attac to a plurality of antennas In an autonatic
cont i stookks process, so that each of the RFID chips is adjacent to one of
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stock.

[0021] According to other embodiments, the dividing and indexing steps may be

effected using a cutter member and a transport member, the RFID webstock being

passed through a cutting location between the cutter member and transport member,

wherein sections are cut from the RFID webstock and engaged by the transport

member. The transport member may convey sections from the cutting location to a

transfer location at which each of the sections is joined to an antenna. The cutter

member and transport member may be, for example, rollers or belts. The transport

member may engage sections with vacuum holders or clamps.

[0022] In the indexing step the down-web spacing of RFID chips on the RFID

webstock may be increased on the transport member, to match the spacing of antennas

to which these chips are joined at the transfer location. The indexing step may further



WO 03/ 105063 PCT/ US03/ 01513 include the step of transporting the RFID
webstock so as to effect indexing of the down- web pitch of the RFi D chips
rel ati ve wooshesops t ch of these chips on the transport nempem/US0}/0G28] A
step of indexing in the cross-web direction may be done by, for exanple,
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for mag fi Mgl %Enb%r%'i’%fr?ﬂgf)eﬂj \Jd-BbRNEt WRLA tﬁ{%@?l i W%m&f@més abb)

printing con putteting neta am nat'l ng 0|I and
(iv) thesugrss aipongn ekEddet zﬁmmfdmnitarg between theofransport mesnerend ur t her , in

nbodi t of t nbl t te.REID t d joi
© hem OV EAGE RESbar n E SRERBMRB S B o med S BRGE ale ny
the VShe( ol A GHIRIBS b L Blof SRRHIRN, BEtWEBENA  cut ter member and a

transport Pre erably, the transport menber acts as an anvil as
sect i [#026%r i anather spedifie eRblodimens the kethen Gey féﬁb@ﬁwmﬁﬂse pheolin@spor t

el S S BBl S Sac P PRI D B A0 BT L5
enga%é&rkh%wﬂace%qsdm AT beSislodsd, \am@uumf@@ésﬂmlsfrom thkbageend Tok ntayanspor t
menbeée g?tggﬁgds to the RFID inlay stock opposite the first facestock. The method may
further include the step of forming an adhesive label.
[0027] The antennas may be formed in any of a number of different ways such as, for
example, (i) printing conductive ink; (if) sputtering metal; (jii) laminating foil; and (iv) hot-
stamping.
{0028] Considering aspects of the invention further, in one embodiment of a converting
assembly to separate RFID sections and join them to antennas, the RFID webstock is
severed into sections by passing the webstock through a cutting location between a
cutter member and a transport member. Preferably, the transport member acts as an
anvil as sections are cut from the RFID webstock. In one embodiment, the transport
member and cuiter member are rollers; alternatively one or both of these members may
comprise a belt. The transport member may include holders for engaging the cut

sections, such as vacuum holders or ctamps. The transport member conveys the



7 WD 03/105063 PCT/ US03/ 01513 sections fromthe cutting |location to a
transfer location, at which the sections are joined to antennas to form
RFI D i nl ayosBaedos3 Preferably the antennas are carried on &CRaises/arsks
(0029] In the preferred operation of this converting assenbly, the

tr an%@%ﬁénﬁroﬁmfe%ﬂt%g }’M%'a_ﬁbﬁ%g Mﬁ&ﬂ@é@ﬂdrp Bt %iémmgfséc&i@hs Wed and

t he engagenent of the Sections by e transport nenber, are controlled so
as t doiantervmsdotioem R IBHnkly sthek. RPrafeksblypthef andannas peg eanred gn aar r ow pi t ch
to a r%%lhstivel y wide pitch. Preferably the converting assenbly increases

the d6 9\%5) spacing of the chips. In one enbodi nent, the transport of the

RFI D[oe2e] oekhapyeferidusiseration uf tHie comadrting dusemblye theottansport vbthe RAD
retrograde notions of the RFID webstock. Preferably, the notion of the

t r ansyRRStoeks iR prafationeof the siipemanakal: Aot thamecaraehaat ofidhe secipnsy
t ! . _ . . :
ant e ﬁﬁ%g%ﬁ%%@g\%%?? LR ontBiisE gg ?Sg%'f@sﬂ%éy f’ﬁ; ?W&?oﬁ’%b@lﬂ?%ﬁ&% [{101]

ante s converting upon an bst ock
COBt a m&ﬁlﬂ/ea/hﬁémq*vmitolhaoe m;latlbmil}pwic(af/witmﬂ I?m{er‘ablyethﬁemmvertirtg aissermbaly
webstock with a urality q es o i ps). Jn.thi ase, a ality of
Such ioeiaEPs Medayaakeh seaceel st aaa smpastimeph, S TRnsEAE ObING i ps.
ALt el B bitook e HRNRIG 4 BAUABSABDHUUEEY paRsdIL RN bFidIGkogRRs ai ni ng a

plurality o anes, erein each severed section would include a cross-web
col urmotidn< bi the. RFIMD@Epstack: Rrefarablyf twe metien pbihedranspercmenteriakghe

assenbly, the sections be,.. subjec t o 0 owing to
oot 1T PERRbMaRg e P EAGLo" AaE SniaraedRing WeRLs bo FetfubPbielsy
Condugddi¥Rs WitheBpeamilishtenfagdhesi ve may be enployed to bond chips to
antennas. A | ami nation nenber such as a roller _or belt may _forma pressure

ni p dj0080] eRbisccopverting assesnlely troaeacirOnARY BB Ivehsberk eitainig a singte

"espaetp ot cRbsan IR R AR 2 WA WP by Gripgr v 111 1

St r ucknipes . Innkilg d2eedapilgadty dfeuchi convediagresskatliealwaild éesprovideti pse dur i ng
pressure bondi ng. [_003%% I n accordance w.th one h‘l lustrative rree%@n%d
i mpl eliee garh dprienel HaseMier '}ﬁf%’ﬁ{yﬂ?ﬁ conyeRiithapFReRYJBAY ALY YRS 1Y SKock (or

sheet éérﬂgmnpq?% @L@%ﬁfy&ﬁ\/\é@é%%@ﬂé% SViePsd bctidH WYLIKISACRBE a ¢rbss-web

cont i huous earing relatively widely spaced antennas is
pr ovi edmincofrobips.ve 1 ndi vi dual chips, with the pitch of the chips being
Changﬁ)%f?li At the transfer location of the converting assembly, the sections may be
subjected to one or more of the following to facilitate joinder to antennas: heat,
pressure, and actinic radiation. Conductive or non-conductive adhesive may be
employed to bond chips to antennas. A lamination member such as a roller or belt may
form a pressure nip or extended pressure zone to ensure a durable bond between
microelectronic elements and antennas. The configuration of chips within respective
sections, and the configuration of antennas and other structures, may be designed to
minimize mechanical stress on chips during pressure bonding.
[0032] In accordance with one illustrative method implementing the present invention,
a high pitch density RFID webstock (or sheetstock) containing semiconductive chips is
provided and, in a continuous process, a web bearing relatively widely spaced antennas

is provided to receive individual chips, with the pitch of the chips being changed or



8 WD 03/105063 PCT/US03/01513 greatly increased, as the input web is die
cut. The resultant individual chips are associated with correspondi ng

ant ennas worogitoggean RFI D i nl ay stock. [0033] The RFI D web®rwoaisos/mshiiides an
array of chips each with associated circuits. In one enbodi nent, the array

of chj r r an

ort h%%@ﬂﬁ&%@&ﬁggﬁwgmﬁﬁg godvE Cgtndﬁgé}%%gjltaﬁtﬁﬁ{\;kj@%l Sﬁé:r?hl s net hod,

t he @Qs@cla@étﬁwmborr%spen@mgdamenmrmtr@thn RlF(bDanIﬁytstcadh ty of sections each
[ ' [ and_t hese s ons areieé(hen oi ned or

i ncl udi n one _or_nore of chi ps,
| ami r[Qf’@g] t bheyRFARvephriock W o’fff By ahcfm&? SaF VLA AITCUTEE| 1B i nl ay
st OCECE Y mﬁ&ffh&ﬂ i %&/bf) F éﬂm afetb%ta&rfmrﬁél a%b&ér%ﬁérrﬁéw or

t ag erein’ eac preferably includeS a single chip. An
RFI D 4sade brthbgotkal grattesay of doWnFmgb b@waandu lctasshagl coimngt Uiy tis methass est ock

t abl hat . f
CUbsta eI DTbyaakis Sedued B Seraitoind A AE Tl Lof iR dinbayer
such &% 8r mofé 6@% J:Hlﬁ@rarﬂi th%%é@&tuéﬁ@gﬁé ek joihe@ Mt llarmirited esavbintdma
i nvention may i ncl the use of ecial substrate for the RFID

m cr dayemmrfom@mﬁﬁﬂljnlahs’tﬂﬁkl st "E\%tBlF injae stgk May thedy %iﬁnﬁfh@ otfeRbi I i ty,

her et BV%rs %ﬁmb %@&9@%&%@?(&{&% }S{SO%glnvﬁqregﬁ@Eés\é%ﬁé g%‘ftﬁ %l@mat gr i al that

may bigciudeskesihgierard. An RRRilAbe siedk orapgsioekafay belangulikslamelr stheaitrea Acor e.
Alternatively, the substrate for the RFIB@TcroeI ctropfu iﬁ‘Ck may
conpriasesioals@rintableiayar naay Re ANRRET Ve fQTmSF‘ BBSHIARC @ enbodl nent of

the '%yb%lt%hThE %ﬁ%&wesg%&& %uéb%r@rbo%ré BYtO layEcarFess anomi nal |y

each ective Chip. The recesses may be at | east
about rdledun liregprisecond¥acadiock. nrent s, and a recess may have a substantially

ul ar b rf d f dly slapi i
At or I o Fpaturag of e Bater oy e %6 Ao of p st SUBSaB odthe
chi psggi§ Tn%a}‘;déf ﬁr&‘ﬁb BRICRIRRIRs cauilf aeastOhas Himemimial ckabilitpXB6ImAhi s

Summary o vention summarily desecri bes certain aspec

clhal rret:hbﬂfbbjaadlbr wtharalesitabte propeiesacdnpieacs RRIstafors: fopre S”?‘L%Ut?ﬁ(ﬁgﬁé i on.
T
R R AN FH A L e

being wound about a core. Alternatively, the substrate for the RFID microelectronic
stock may comprise paper or other thin flexible material.

[0035] In one embodiment of the invention, the RFID webstock contains an array of
recesses, nominally each of which contains a respective chip. The recesses may be at
least about 5 um deep in some embodiments, and a recess may have a substantially
rectangular bottom surface and four outwardly sloping side walls. Alternatively, the
RFID webstock may be without recesses, wherein the chips are secured to unindented
surfaces of the webstock.

[0036] This Summary of the Invention summarily describes certain aspects of the
claimed subject matter, but is not a complete description of the invention. The Detailed
Description, Drawings and the Claims further identify and describe features and aspects

of the invention.



WO 03/ 105063 PCT/ US03/01513 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0037] Fig.

| illustrates a pattern of enbossed wells on the surface of a portion of a
web, i ntovetiabsosial | el ectroni ¢ bl ocks of conpl enentary Poafsosrensibe
enbedded; [0038] Fig. 2 illustrates a snmall el ectronic bl ock enbedded in a

well in a section cut o[gqu[f_-rm__rg@ﬁ BN ORITISRASRA lgiG 0039] Fig. 3

Illustrates an RFID | abé adhered 0 a substrate; Fig. 4 is a
cr os§oe3Nt ikgal ilNistratexf a patteandioetnbesgedofelis onithé slidges ota psttiomonfin

e T 0 g
f acer[méir 'F% ﬁ‘é a 3hfhil d18&Forli@¥R cReARbERIRAN d YR 4 afse8fon B4t ofB and

6C are vitews I D sections attached to antennas; [0043] Fig. 7 is a
per speth an@mibcmsedfs%tmﬁ&enna web; [0044] Fig. 8 illustrates a process of

< opoPola Higos SEistrplks ad RETRIPRR A PEBLIES SpBSIRE i 6. %10 i 11 ustrates a
pr 00@664 AOfFlgnﬁi%!a REoSELEL TR Viklsofi shea@inBbamsentbfa melttiagat cormtructiohi ne
directio Fig. 11 is a detail of the process of Fig. 10,

i | | ugormoed dgrlm@ttpmmaw@wnag Oreceshd anV| I arrangerrent [0048] Fig. 12 is

a det i ll.us n -

il us@b%ﬂes‘é gh% %‘ec?ﬁ isgtlét?oan?ar g‘ﬁg@%h? Ing a %QW%E ?g (.fp%n die

][OOSQJuttE@aﬂéﬁfac% msﬁrDlmlac{)hiﬁiheiargggr?nhéwamleémmd@ corrpongnts of a system
or manufacturin els . S r di.agram

|1 ud0BAZ) rigoBoopiRng O s VipascrharbRF I sations st BRI o; and
005 6 t f t f

i RREP; FEO RS aherbodive fleR B Bl Aot ey T CoP e e v 1o e

| nt rC{OOfM] ORigl B0MmAitradys ma;rooésswfeappl;eng REIPsections tmﬁnmaagpnmcwsb by abEI or

tag utilizes at ree el enents e an RFI D webst ock or

RF?D [0Rdal skigeR i {lu%r atgs s Iprﬂngge%t?r? f ‘Hgﬁﬁﬁ]‘gk’ 800nt ai ns

m cr oRba6 " efY. A 0ShEIRAES aProbEd ok deirlg'RAID sections to antennas in a vertical

or machine direction;

[0047] Fig. 11 is a detail of the process of Fig. 10, illustrating in particular a die and
anvil arrangement;

[0048] Fig. 12 is a detail illustrating a die and anvil arrangement;

[0049] Fig. 13 illustrates an alternative arrangement utilizing a belt and rollers;
[0050] Fig. 14 is a simplified diagram illustrating components of a system for
manufacturing RFID labels;

[0051] Fig. 15 is another diagram illustrating components of a system for
manufacturing RFID labels; and

[0052] Fig. 16 is a further diagram illustrating components of a system for

manufacturing RFID labels.

DETAILED DESCRIPTION OF THE INVENTION
l. Introduction
[0053] By way of overview, a low cost method of RFID label or tag utilizes at least
three elements. One element is an RFID webstock or RFID sheetstock i.e. a

continuous web or sheet that contains microelectronic elements or RFID chips in\ an

10



10 WO 03/105063 PCT/US03/01513 array, as well as electrical connectors for
the chips. In the nethod of the invention, the webstock or sheetstock is
separ at edwprBaomexeri es of "sections" each of which may b@CTiusedoyses at ed in
a given RFID | abel or tag. Typically, each section includes one of the

RFIDg ,%;[YD?S viEl é{%ﬂe ﬁﬁ;a‘?b&ﬁﬁé 1613 fof HEGR Qrﬁwfr@mbhﬂid &thB inVehtiBRethe

enbog1 vvebsto or sheets i ncl udes a m croembossed array
of r evesteck o stedisteckis @eparlatq:dslnmaa $edds of tsaationhesach ebwbicbdnay be

alternatively. the chi cur uni ndent.ed. s C he RFI D
ebe B Rt e SRR aeT of B, Tlhutidiy, SRERSERLSE iR 8f b

| nt erpg) W‘(ﬂﬁﬁ@ 5 W@ﬁ%s@]@c’tﬁ@él%n‘ﬁ%c@% Ebr that G15ip. 1 beEmbddiinehfehe RFIDNI ¢

el enent s" in certain cases "blocks" in reference to these el enent s,

whet rvmbatdxdyor smwtetmbdn@ud%atrmi@rqm&s@ﬁ asraysplecssmawit theRidPed to an

dent ed surf k t
daptElPS spauied Jfi g nese ot ie stRaibune PRy e (BT P 1T
RFI D gividsnted Rarfbeeser tHeRAID Webblockurahertstock. TNete: €Tine prédenDpatent

m croel ectronic stock” is used herein t both RFI D webst ock and
RFI D andoetionbtorciABSeabiy RS ta RIS O REL S AC SHERERARRS nol ud ng

RFI D eﬂ%ﬁ\gﬁ% a?ﬁld ﬁLS&rtt&h(‘t.aJseg%BE@”qg%fe cdPRf tAESe eRimémd, et eneas. Once

the i I'pPS are assocl ate correspondl ng antennas, this
pat erdreapibédddd Prthesesbsibek oeshmetstapk Dri mbuagtedtto ardwmnderytedrwiriacgﬁl
chi p- antenna assenblies, and the term"RFID inlay stock” to identify a
websttbesiednt ai ni ng such RFID i nlays. [0055] Another elenent is a

com 'e[pﬁ?,&f ¥R n‘?éthad@ftﬂﬁélkdvte%n% iPA4ANBAT0 RSB 0P RIFID Qebstockamd RFIDpper

um num or ot hin conductive material (such as_etched or
hot sétmtetdckesa canviel fordalﬁlcﬂhmlps/ethermrm@rpt@nm@ highlyrereferreds dhe et i r g

I t b t
and A b iradeReptt HRekyS Bt RO 7 bpoFsBas S B lERED Bebsiitk e FUPEe!
and SRFfEﬁ%He@trsﬂﬂfkr tTIeSsd Rrids idgntify trabivebstock adisheetstockrinbladingeRFID
weat herability, etc.) for speC|f|c app!l i cations. % g)n%'ga @5
mi cr ochips Bndrelectycalctonneeiars dathefereaiping t-antganas. PGEHARA NEHSHAY  t hat

b d I k
can aycoggér ﬁgéoﬁé’éég%?ﬁ?érr% aHi%Qsdﬁr@béﬁén& aﬁﬂ'ibdﬁ'éhfas'e@ 1A t&iH9C

t hat roel ectroni ¢ stoc hi's high density
can pRIMDARISS %1iddrﬁﬁ;ﬂtndl\fidiyaﬂrmhqgeetensacassamb?tasJ and thtsi tegmt e 1Pl iale¥nent  of

m croel ectronic el enments usin ce or other chip placenent

pr oc egtock Hodflentifly| 8/ WepPRIOGHKiCOR ;ra@gssiupng% Bt anéhl ps
[0055] Another element is a continuous web of a plurality of antennas made from, for
example, copper, silver, aluminum or other thin conductive material (such as etched or
hot-stamped metal foil, conductive ink, sputtered metal, etc.). A third element is a
continuous web or sheet of selected materials used to support and protect the RFID
inlay stock, and/or to provide usable form factors and surface properties (e.g.
printability, adhesive anchorage, weatherability, etc.) for specific applications.
[0056] The RFID microelectronic stock contains an array of chips at a pitch density
that can be considerably higher than the pitch density in an RFID inlay stock that is
formed using this RFID microelectronic stock. This high density can provide significant
advantages, such as facilitating the placement of microelectronic elements using an
FSA process, or other chip placement process. Preferably, the pitch density of the chips
in the RFID inlay stock is the same as the pitch density of the chips in final tag or label
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in the RFID inlay stock is the sane as the pitch density of the chips in
final tag or label 11 WO 03/105063 PCT/US03/01513 stock. However, it is
possi bl e Worishexet o adj ust the pitch density of the indivipdmaisod/olsays and
chips as they are integrated into the final tag or Iabel stock [ 0057] A

ser | %?Oﬁ%an!i_a'n DEA% i@ fo%TsEﬁB n%@gthgptc?aﬁﬁi@% {rh%gﬂlb‘f\rd'\é;‘r{l}lt?%@ |éil5’%l lﬁl%% ed

paper |ons d paper I'e su stra

Pr ef einaldhips b ehey H@lnte@atﬁdtmta)ﬂ'uetﬂrml fay eniabel stockngi neered to t he
speci fic dinmensions of the | ahe

wthin which . it f d,
and .%@Berm@ﬁﬂeap?@nterma@&segwﬂﬁc{ oh &Foqripudi i Bade s blp ooried ° ™
m crg)ed %?tléﬂm&ﬁ{sotgﬁ‘ﬂlm& é’%?ﬁ%r‘ﬁ:ﬁl@alﬁé%u%%ﬁfﬁ@qﬁr‘e?&abww itéh

conv I g process | ndexes and i vidual i zes the m croel ectronic
sect idemsity of the aotEinners apgioeerideld thitspesilicidimensiona of heelabebeetay af fi xes

tho IRUUR st Wik BePHECHRCHRHERPTa) o Lhg Bt Bin SR SrPENeEAgERP ' o0 1
e”bOﬁbﬁBgf Tﬁ@@mbf&e@dctﬁinﬁ,cgtobn@hudﬁé atdTRia Wb Sié ransponmed threugisect i ons,
whi ch nmay” be di scarded. Alternativel the inlay stock may be butt cut so

as taerErtmgwranO@eaS tiratrindexsstanseindiyd Lh?&léﬁ? t@%ﬁi“l“'r@ﬁ?ctr@“tj’ SqGHOPHEO down web

then Ao Sessclieh T AT ERad, TREldBEpss RHSs Ind HRuldng o A Bl RF ) 1

papernssingd afhdddtivenake br bdh@ﬁvwdpmmmhemntmmWebl faximingethenBED mlay er i aI s
suitable for a particular end use. e resulti n(%scontl nUOUS

| abelstogl.obktherprriarred agbodipantytie | 'f‘ SIBEK IRl "'W?fﬁo‘ﬂ%‘ﬁf‘g élﬁ%/ or
a1 2PN ifiond! BB mb] b8 diSRRALA! AIBRARGSIAR FIPSIOLR Hy 198 bt Bt sorl nuous

Iabel%e single or or rolls or sheets of

t ags. to[é)mﬁﬂ}atec:@ meaiteiR rhemgemmdﬁeeai $ent@hss{p@cllﬁ the dawsowebeditastioni gr ing
illustrates ubst r at 100 onto which an RFID | abel 102 has been adhered.
Thi s ‘BRysaE Qifecé'opgbe i ncl udes an upper, printable surface 104, and

Pr i nt o bg %rr-@lfm i POIBER s thef-laliliRfidd abbge afdics selevtes mabebot taan of a
mul ti=Tayer abe stock or ta? stock fromwhich RFIDIla g@(%@%mﬂe\aor t ags
a

may bmataiate dadenef fmso oapest lanpipptices obfilmspankBarRers, phe %‘?e%oo

cont cheliAs st B ameek i G K i BEQUtA Codh RIS L REINAEHIZ |
i's pripERér RFRIDUbLE6k nia@ﬂhémbedw@rpmitb@mrstexﬂmm’sr gm;bh:ds \dégrout into

adhesive 406 adheres the facestock 400 t ci q aey ]b
specific shapes and sizes into rolls of continuous abels, or sh ets 0 smgle or multiple

labels, or rolls or sheets of tags.

[0060] Considering now details of specific embodiments, Fig. 3 illustrates a substrate
100 onto which an RFID label 102 has been adhered. This embodiment of a label
includes an upper, printable surface 104, and printed text and/or graphics 106.

[0061] Fig. 4 is a cross-section of a multi-layer label stock or tag stock from which
RFID labels and/or tags may be formed. The embodiment includes a top web or
facestock layer 400 for carrying printing. A section 402 is provided in conjunction with a
center web 404, onto which an antenna 408 (e.g. of conductive ink or foil) is printed,
sputtered, laminated or otherwise deposited. A layer of adhesive 406 adheres the
facestock 400 to the inlay web 404.

[0062] Fig. 5 illustrates the multi-layer structure of Fig. 4 as adapted to be cut into a
label. A layer of adhesive 414 adheres the inlay web 404 to another fayer of facestock
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[0062] Fig. 5 illustrates the multi-layer structure of Fig. 4 as adapted to
be cut into a label. A layer of adhesive 414 adheres the inlay web 404 to

anot her |w@as/16f063 acest ock 12 WD 03/105063 PCT/ US03/ 0151®CTnsvyoisad 412. A
| ayer of pressure sensitive adhesive 414 underlies the facestock | ayer

i el 4521 ® Eetbl peRate o BB S £l L0 ER o, B Seichldderh

generﬁlz RBYENS TOve Rl WRh andilicohessidted sstassd liver 4ldhesicas atiwtich tra labbl isg
adhesi ve |scg@aeferred for adherl % the | ayers of facestock together. A w de

var i € a8 indieatpd yRmrewe 44 cad itive adhesives are well known in the
art I di fferent
£y pe 083D RIRHcal RGeS imBeRP blER IR soifti R adecbY ol HifinaBho ™ Lo
adhesidiesivd & grbferteabfelr adhestg tiet layars of fasestacletbgeﬂnerﬂ/gwn@e variety dfe

t ed ter th tes hi gh,heat | t th
23Lngearaw'ar@@BFéﬁ%y‘?érﬁyn%évééaﬁé%see%ar% S FGp 8 1 ol The pfRRLE 0 T 1N
di SC':,%?%y ol Sf@é@{é’er rﬁuéﬁe%‘oﬁa %nﬁ@?@f‘&hfl’é?enﬂ?/&@ﬁoﬁé’c&\esﬂw&owaﬁ at:;ed

her ei As a further alternative, rather than
coat |artgylimandbetasabonnleay@ressllze wensitive aghesives.elfes label senstairsioniusteated 414,

L, SR e AT By ECh AP bl M eninsla L Eosglifrge g he

adhesjagile @ybr (l*lﬂ rh&E b6 asiedlo Ioe tétgberahﬁg@ta&é%mshs@saomd it abl e
material, such Mpa per or a coated r use |yn@5| t¥at i ons where a
|

user AwelyddenmispnBid-St Ratert Nehit,89%188$, lﬂﬁ@l’p@é@@géﬂer@lﬂé [FESTRNGE pr i nt er
by Ogﬂn{okﬁgg EDen R B RRlivk Rhe: A @Eﬂngﬁé@ﬁ%h’?&yé%d @ithgating and

conv tag used for exanple, on
cl ot hhre@suire é@is@hm&dh@slwmhedmmh@zr@tmlayhrtﬂfhé magba@dawbw&btal water

[ Do6eqCHiaEshaHBaRNE. & heet PGSR Ut héﬁfgbﬁiﬁ BfasiyEEKAGwy I 1, o1
di ffepgnh. by B@ﬁesu% gg%ﬂ;ﬂ tﬁé%asé'lﬁ'a%gg)‘gL evat1er coid bead @%tadt&aﬁamnal a heat

or pressure ac dhesive, or any other adhesive known in the |abel
art. 3ieh adipepever hayetes dggmendor se imsituatippsowarg apesaravishes RIRERS thes,

2L ouch, X8L) O BLIZCARNEGH1T PGPS, Hiln QPRI bl trys o
fil 8415 30fhg tﬁé‘%rﬁ%‘ﬂhg@humvbhﬁ\rgqﬁbcegéwefmmbefasala acdual ls&iddemgl um

I ncl udi ng ven and non-woven fabrics nade of naturg tor S et c fibers.
et

The nforendaaipie com claghingi ajplse: may decensasern anerandRidhe {agan éhp atic

mul ti fas?g eéregtr%%nésrt 6tH8} %a%P@”ﬂnJ H’?ea'ﬂél i iriserted through the hole.
[0065] The adhesive that is used in layer 418 may be any of a variety of different types
of adhesives, including a water activated adhesive, a heat or pressure activated
adhesive, or any other adhesive known in the label art. The adhesive layers 406 and
414 are typically permanent adhesives, although various other adhesives may be used.
[0066] Suitable materials for facestock 400 include, but are not limited to metal foils,
polymer films, paper, and combinations thereof. The materials can be textiles including
woven and non-woven fabrics made of natural or synthetic fibers. The materials can be
single-layered paper or film or they can be multi-layered constructions. The multi-
layered constructions or multi-layered polymeric films can have two or more layers,
which can be joined by coextrusion, lamination, or other processes. The layers of such

multi-layered constructions or multi-layered polymeric films can have the same
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| ayered constructions or nmulti-layered polyneric filnms can have two or nore
| ayers, which can be joined by coextrusion, |amnation, or other
pr ocesseswoOmPh@aoioayers of such nmulti-layered constructi on®Corusastsis | ayer ed
polyneric films can have the same 13 WD 03/105063 PCT/ US03/ 01513

I f \Th
f acosrumeshidT A for S Son s M Brsl cofiBRlighSER R, e BoeStqran ™7, .
| abe|ce\thfbé:laly o?théabclwrb QI??éét)otrdilrF mgltenaws with ia vveFIge die or ot he{ cutt: ng
e label ar n e label js ggto incl ude
'he 98867bn ha lahel ohElea s dvpicalbydectibri With A weddmgia angh e Hag
crf Ossm%%g)td' lﬁ{b\lﬁ]lﬂﬂ% lél?\geért Ofn Fl§e4 ﬁ}*étlaH@Ms%E E@Qs%‘hﬁﬁl@d@"’fﬁéébéﬂ% i ner

| ayer I's 1 nstance, uni fi ed sheet of
st andetad Theelie smtzraaywtdmdoaibtherwaptmouglmmmoe8+8@bb®r$ obthe lapebér thehe

sheet, as IS pi c n th 0631, For er 416
may Bt Ry ?ﬁeﬁ‘ ﬂpﬂ‘éfﬁg?g'ﬁ%? Igygrzf{é, H{l{?"‘?f @gwceoﬁeg%)ez%@y E% Qelq hes so
as t O LRI éﬁbétfb%sﬁelrmr&%héétaéiﬂélrwhtm@ﬁ@brmmutrembwsleﬂgbelerﬁﬂt@ﬁoof | aser
and other types of standard hone/office printers; alter natively, the liner

416 cthe sheet,as isttypicahiortheliahalisp@is as required in specific applications.

Each i ncl u di ve
ct andOPGE] LBBY bl Tid ind IS b i il BilshBBRs o Ybe T 1 TRAEVE,
the nene.ahea irfdheBdar 8 loadiaifomh i theksiewnf standaed paper input ’eamfmrmykjb’e cut
to customsize |abels. [0069] It noted that the ad{1e ve | a and

t he cleseeapdnthaidypes @%%tgnqjarﬁemomgéﬁl%gnrﬂgr%@{tﬁfr@alve yna'i%'éneév 2{ "T‘rh € a
tag r I I % her
Lyoe S ot ed RofRUIT SpabiiyapplicAihist Edh sRchH) RoRiled Te
414, gempadbngieunaRiIDdabelsf abiht mayhiave stareldrdiaiiel isizessush aspbbyed, and/ or

he bondi h sh I
et anebin ety el R of FRubBR e M Sk BRSO o &
pOSta?FE%@%é’A&%%&t s'tdlﬁ'g‘:’z@la%els' ayer of water-activated adhesive.
I gS -

[ 0070 ustrate sections 450, 460 and 470, respectlvelé
at t acjoa®9]o It lserqu:thateh@adbma@ laysp 418@mdathe comesprRdingdeleasadinge 4

eSPEe SRR s SnandCs AT et b pBEEL AR hiorbiashed 1o

sol defiRgsive br BEEH s BF Adh&sivd Atdyche USed nstexrt ofthCb.te$su4'e seditiveve, for

exarrpadheSP“r/: 4%r4aglegen(§|2§ ug%atﬁeh rsrgpfécg ];o al?)%hl t%gﬁabecf Po &ra] rz];\pphed and/or the
bonding properties that the user wishes the label to have. For instance, a small-sized
RFID label may take the form of a stamp, such as a postage stamp, that may include a
layer of water-activated adhesive.
[0070] Figs. 6A-6C illustrate sections 450, 460 and 470, respectively, attached to
respective antennas 452, 462 and 472. The sections bear respective RFID chips 454,
464 and 474. The sections may be attached to the antennas in any of a number of
different ways, such as crimping, soldering, or bonding with a conductive or non-
conductive adhesive, for example. Preferably, the attachment of sections to antennas
forms an ohmic connection between electrical contacts of the chip and leads of the

antenna. Capacitive connections are also possible.
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forms an ohm c connection between electrical contacts of the chip and | eads
of the antenna. Capacitive connections are also possible. 14 WO 03/105063
PCT/ US03/W093305063 . PREPARATI ON OF THE RECEPTOR FI LM [ 007 PLTIUSODOES13

enbodi ment of the invention, the initial step in manufacturing an RFID tag

or | abel forns i eﬁ%‘?’%ﬁ)&gbﬁ @#M?ﬁ‘?‘%‘f%ﬁﬂk% ric filmsubstrate,

herein sonetines recept or e preferred enbodi nent,

t he HODY®Er ircofié bmbagliheht efttheiisventiont td ialtiab slepdh edariufaoturing spr RFER r ed
cl ass of pol

yneric filnms de crig(%d i, N (@Fr‘%mml ﬁ assi%netd nt er nat i onal
Pat erf@9 A5 paPIPIB% reeEPIAIIS6AHES i BIRAVBRIGHIM GePH5168BEN ent i t | ed
" Met hod,,of ' « i ubgit L b O mal,| the dsonafiblid
M cr ost rﬁ@?%?g ﬂ@d %hgéc%gée}lpf?gﬁ ﬂ@ltggt@?@ég?én@%@n thi tges_ubst rlg? gg?i_l m
usi ngsubishateisea insaterialceedtad dwsn thebpesemed plass of poliimeriallew desaribed ing1

atent applicati.on. hes o] yner | teri ref.er rocess
For T dctighes InignedoRa) EaRaL SoPTitionar sfS0a R A ad AR S0 At
pol y @i B2/ddePss BheféRtmetir dTevaiahe el mexibleoSubdtrate TUntaming Selit er i al s
described in Alien Technol o%eOor poration's patent_ applications such as

PCT | asssmblinicoMigrostousituiesti dheviererios Boles. arafersnerhin this swhsirate ik usio
form

. ; I iy e
subst P rEERISREGHRUELS eSSt pitess dRad¥diR ME AdipRehy HRtiicetiph
exanpiResd poRMgicandterials aniddhe péfdineg. prboesi2for Tavenipg Irgoestof ivelis,iarel udes
wells that are filled wth tiny electropnic co nent . chi sv&%gﬁﬁlwdlc
Sl f - desais,beipwAPisrRbEl, 188 PRIV SHRAIAL BbYe ARIRSS 81 ogy

o o -t Pty . T : ted
on' L opBliéiedhatitalaeddnblod ifpaich Crdtolol B G bt b RRonS? 2y

gaps &l asBAT InteatibrapPeslimation VIO WEHALE.aAlemetivg technigges faiderniog

| at er processes, such as the etching of ., vias, to,assure_t . .

m cr obl@eshugiure BGFQﬁH@reW%lﬁw%ﬂrt Role ."é_ﬂ‘ecW?l%g‘Fr iF‘% SHB?W?‘%’ %agQS%rIB%%Q tion in
t hei 1 AlGPESRRSHQLHIBS S Fiddd & Tt aRthlé BtdmGing RineCiARRLON mMdldipg. and to
provi de nmechanical integrity for the lamnate. "Vias" are then created with
et chi [0P72]edlhei pplywer fithe indludesawells thah are Bleciwith tiRY SlIREHINGLOHPPEEM a pai r

o Docheg Y AL oo PSS ribRebe b SBLAT AORRTEl ARy e

associratsolpggSorbSratieh & Mstgha Hilt, Chifoptias hen, apfnariatriglayesisavatéi D

NS o e the flled welis. The purpose o7 the planarisation is to fil any GAps that St may
be present; to provide a smooth, flat surface for later processes, such as the etching of
vias: to assure that the microelectronic block elements (i.e. chips) are maintained in
position in their recesses on the substrate during further processing steps; and to
provide mechanical integrity for the laminate. “Vias” are then created with etching
techniques. The vias are then coated with aluminum to form a pair of pads on opposite
sides of the chip for electronic connection. The polymeric film web at this stage of the
process, with embedded chips and associated pads, is referred to in the present
application as an “RFID webstock” (or in the case of a sheet substrate, “RFID
sheetstock”).
[0073] In a preferred embodiment of this invention, the RFID webstock or sheetstock is
then cut or separated into a series of sections each of which include one or more

electronic component chips, with associated planarization layer and conductive pads.
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[0073] In a preferred enbodi ment of this invention, the RFID webstock or
sheetstock is then cut or separated into a series of sections each of
whi ch i ncoda/1aies or nore el ectronic conponent chips, w PoRTASSECISa ed
pl anarization | ayer and conductive pads. 15 WO 03/105063 PCT/ US03/ 01513
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sheet st ock eac contain a single tronic .c onent .chi W L

ass oc@%@é@}"}ﬁ%‘?ﬁéﬁ?@ﬁ@%ﬁ ﬂi\%&%@lg@ﬁa%@@ﬁdﬁe@v%?gﬁ%%e PL&W&% H.QHEI #ns are
Lhen &aditid % BoliAivBbIditchs 8RR, 21 Erok webiiteh®iild bBHOIAGmdh thishel s.

Al terniatiVvely, e sections may contain a plurality of electronic
conpogearnplehihespiichi density eould baQOGmhri‘@chrrmﬁ.. For exanpl e an RFI D webst ock

b Fit it : ¢ "t udinal Caini nal
Fow oo07alr deheceelans sehriste RPN REREwepdRER of FEIRCHRRUELE St o
sect i phstahRg s'i’rﬁgll)é @r@t@%i@éorﬁsaﬁémt%gb, Vitpasddeisted Ippresizatioh tayeriandi vi dual
RFI D tags or |abels. Handling the RFID sections poses various .
manuf acndudtive gadsbihase sectioap arathenyinsidiaRls foredetinenrgoraig i ividyslp

bst qi hvsi g . ; . D inl
ot ook AR dR0s REIBHS Byl oeidchns N/ SoraRa bl Rty LEBRROnE 0 on

pr ocessmpPRBhi 6fpS Swit efectitvs connectohs)s & gpreshhgies aniREiBewpbstoekmaybent i on,
as descri bed bel ow, [0075] The size of ?ac I ndi v{ﬁ}dual an i
| ar geBljt iniede geriee At loggitbdinat [apes sachiqop

h | D secti S
2jeiag4 gng ﬁ"i"‘h?éﬁ&ﬁo‘?lﬁﬁé@)'csubj ect
to thg, cR0Std] Blertdiiit ihife PRESsINintRRARH sBEtidrHY 881 be severed or separated

from these lanes to form individual RFID tags or labels. Handling the RFID sections
poses various manufacturing problems in separating the RFID sections from the RFID
webstock and in physically integrating the RFID sections into an RFID inlay stock (and
then, label stock or tag stock) in a roll-to-roll lamination process. Applicants have
overcome these problems in the present invention, as described below.

[0075] The size of each individual RFID section is largely independent of the size of
the associated finished label, subject to the constraint that the section cannot be larger
than the label. In one embodiment, the section measures approximately 6 mm by 2
mm. In alternative embodiments, the section measures 10 mm by 2 mm and 4 mm by 2
mm, respectively. The size of the section may vary, however, and these dimensions

are merely examples.
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than the | abel. In one enbodi nent, the section neasures approximately 6 mm
by 2 mm In alternative enbodi nents, the section neasures 10 mm by 2 nm
and 4 mMmmwQ 03/1039n3 respectively. The size of the section mway/vsasgisihowever,
and these dinensions are nerely exanpl es. 16 V\D 03/ 105063 PCT/ US03/ 01513

[11. METHOD OF Ewldﬁmll ég,lﬁﬁ? ering now a net hod of
manuf act uri ng IR!IHA%’?\ el's,” one sﬁgh Ngjo uti I | zes ?arge rolls of the

var i qe9763y Cossidériag now atm@thodrmitrmrtuﬁa(ttbﬂngpRFGBSabeIe,cd;m&ieud:mrr@d:hod ol I's of

facestock a substr roll that [ pcesse o, formthe RFI bst ock;
L Ruflgss argatels of theoranas areTen KRt B gt I PRURECRsS BEREIads

al terl%.ﬂ o‘f'ﬁ}éés’f’oé?@%%ub@%?% ko th?Pis pr%éééeﬁr@"f@c)ﬁﬁ H@R@@%&%ck&%ﬂd@%' bl'y
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d ecti.ons th t
ne i gatea) Folvief BretSier Sl idsr oxtrout Plite SbBF etidry " agai net an
anvi |§] ;]bltu Wﬂ@étkﬁtbsﬂ\ﬁe%@onﬁmﬁmam@mm acbriniea of otlictaise 525
for t tennas. (0078] The sections may be affixed to the antenna

cont alor@edy Qmemaniennan aseredhe avebsi u&wl%alaﬁe@ﬁﬁﬂ%é)?ﬂv% EFIRCHRMAS ve. The

bl ookt al A 7ebR e i Bfudfiled! in BHERBHOBOR, slPnsiditicte dad- 2 15
| abel aglélhggaﬁ HAav 580 by.a \@écmirﬂpTﬁé&fec’aomsa‘ﬁQO afe Hapesifad ontosontaas HAST or

prlntlng step 602 antennas are printed onto the base filmat a pitch
cor r efg)p h@iﬁﬁ'@nﬂést he pItCh of the labels. At step 604 the performance is

teSte@)fd?%ﬁo"rﬁets{é% HORSH: nBé'%\ﬁB@d%Qﬁ@éﬁte[ngg%‘?@é’ﬂ rrﬁ@&rﬁs of¥n §Hﬁ@sﬁ@6 a

roll eprin as 1's rewoun ross-web wdth of the
ant enﬁ@clwab angondoetivagpoky adhesiver The adhdsier oy bebanedsyith healranddebodi nent ,
the cross-web width is 16 inches. The pitch of antennas. and spaci ng

bet WeBFﬁséHf%ﬁhé‘kovmul d depend on the intended | abel dinensions and spacing

about B@@]O'Fléc h@nsfé Bﬁ:lck'o%@iamlgsﬂfatn{@/ﬁep@hd ¥nepdtlod of marufddngsy Bhom

to 32 1 nches. égl cal spaci nﬁ bet ween atrzlfjﬁacent antennas
i s ab®RID lazs usn’cg1$u¢imoIISSer$t@m§ x@rqila@ftw@eg‘ BB anwungldar papting. £ At

?3;: (r:e{j @928 é@\n]tennnast Ay PHRAR 20, RB3RE bake FilME at 3Hcn TOREERERYIMGY tRE BRES S
of the labels. At step 604 the performance is tested before the manufacturing process
proceeds further. At step 606 a roll of preprinted antennas is rewound.

[0080] The cross-web width of the antenna web may be any of a number of different
widths. In one embodiment, the cross-web width is 16 inches. The pitch of antennas
and spacing between antennas would depend on the intended label dimensions and
spacing of labels on the final label stock, typically would be in a range from about 0.5
inch to 32 inches. A typical spacing between adjacent antennas is about .125 inch, but
such spacing can be greater or smaller, if desired.

[0081] In the second phase of the label manufacturing process (which may be
continuous or discontinuous with the first phase), a roll of RFID webstock is unwound at
step 608. The configuration of small electronic block ICs on the receptor film may vary
depending on the particulars of the IC placement process (such as FSA), the
requirements of the RFID application (and associated specifications of the RFID chip

and/or antenna), and other factors. For example, there may be a single row of small
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continuous or discontinuous with the first phase), a roll of RFID webstock
I's unwound at step 608. The configuration of small electronic block ICs on
t he recepworosfipdons may vary depending on the particul ars @CTiuse3/ 01513

pl acenent process (such as FSA), the requirenents of the RFID application

(a”d @I%%f?ﬁhlétb%bkslﬁ%célf)h%@ﬁém 8f tHehé izl Béﬁmmple%ﬂémlroa%@ém@o and ot her

factors. For exa ere may be a sirngle row of snal 17 WO 03/ 105063
PCT/ USG31cdy 1t3s tgmeaﬂy desicatie m;puﬂ &W@In(yd@Stdﬁethﬁelbeb es ptolselbhe ang farghis

rany. (R0 3l Gpne § 2088 e SR PR bibcl Reb e SARGE 1 phoked
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the "pitch density" of the smal| electronic blocks is maxin zed.

As
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t he ' %ﬂ\aﬁ@}@%&lf)ha&? :tclllgéé‘lwebp fé?ergpgftéfhe cross-web" or lateral pitch.

[ 0082 sections are cut or sSeparated fromthe web at step 610.
The CEUOBIZ!pglndimlubles@tlonmre s:hedr {ppatateddmithg wab dtystep B 0. Jmnetamgngret hods
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Secti ofgn @ﬁrﬁcﬂﬁﬂn% gﬁiﬁ du’?\cﬁ NoRottRY kASwhinERSthat kan sléhbélfb QﬁeélfI@

ant ennas ’sane as the eventual pitch e | abels).
The psltaxlresoeind hleesaﬁé\bscmgpem are thee indexedoh suieb 4 WEEI% tOWhﬁlt@h teein vary

seot| BRa ar B&stne (ieh Fhiralis HbpARE SuBE A TR o YRIBIRL 0 o
mat ChTﬁB‘?ltélﬁ’%? tﬁbgla%@f?é dééerfd%%fh frROsiF@ bf tHeelabbBeWbicH Bn pantitanl ar t ype of
| abel whi ch the section will be incorpor ated. The indexi ng affect

t he depplicatibndp applicatisin. t higpisally, peMiscusaed @r@é@uslvxébesS@&B@mfgar%Pmd

[ 0083], As f r.t her (o} ” densi ty of
the 1 852RIFTE teHEW&BaﬁCH% '@%Pe’h@sﬂbt lf‘flljé(ﬁe : %)?Tf%%ﬁ ﬂgénsé@n% htﬁo(frf%e finished

| abel rsdipeidSor Hesike Sf @ed particalar lypecst ibBs! mmqwhe;haaeleedtimmmﬁl ¢ osely to one

anot her on their_web than the | abels. For may ,.be ssible to
have moa@cg"ated nEhe indexingmayrafierhine dguee $ W%@i%hle@g&'aﬂﬁqgeﬁr%%‘en

i nch %%ﬁ?d fb ﬁ\bels if the pitch of the sections bearing the small
el ect onlc,p P s adjusted after the sections are cut fromthe web to
mat ch[0083] wmﬂhwbapkgmhndr it sheult! dleatated That tbalpjtchetgmisite abte Gs willat

;Egr ? ggﬁgr%#g&ee éﬂ%a %{,{an 26 3389 Bgr?sr}ﬁ/ oﬁﬁe\f?\erﬁetdqab&usrﬁ%%fs OfSnlfgfpglﬁcfanﬁ‘:h' PS.
block ICs can be packed more closely to one another on their web than the labels. For
example, it may be possible to have an eight inch wide web of small electronic block ICs
and a sixteen inch wide sheet of labels, if the pitch of the sections bearing the small
electronic block ICs is adjusted after the sections are cut from the web to match the
cross-web pitch of the labels. The only requirement is that there be a one-to-one
correspondence between the number of lanes of chips, and the number of lanes of
labels.

[0084] An indexing device can be used to control the relative speed of the web that
bears the ICs, relative to the speed of the web bearing the antennas, so as to space
individual IC’s appropriately with respect to the antenna web. This longitudinal (down-
web) indexing device brings the sections into alignment with the antennas, so that a
section is properly positioned relative to the antenna and can be bonded to the antenna.
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| abel s. [0084] An indexing device can be used to control the relative speed
of the web that bears the ICs, relative to the speed of the web bearing

t he ant erwe3/1668s to space individual | C s appropriatelPgTSOII0OSeEpect to
t he antenna web. This |ongitudinal (down- web) indexing device brings the
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with "D' and "B; i | ows the section to be transported fromthe
sur f a%r%ndq@g RF(SESN%Q%?

I'on at which the section is joined to an antenna,

i n t hjoB8ERS Referfing tHFIYEEn veshlieranvilA camtet-BotatdEhwith 4Dt and dBwehighasses

bet ween anvil "A" and base anvil rol| "B" \Ahig}r,];)r,gcts as..a kam'k(ﬁla ion
menbeallowsnihesgseqtionds be arsnesieddiam 46e stHagR Ob o9 BOFHRN ah e of the
ant enna_.we ' ; ; , e to all ow
For * Tatis Iifiey 1R At MBS baed s A Behlep RIS I Toee i th the
sect | gitenaadveRpassuabswzenRoiviléAS ahd'basednvidTolt &’ Whichagtpasesure nip to

facilitate the f ti dur abl e bond bet Lectsical t
bEC\ Heranetion EIRPReT Rl aas 2t auae © aeer AT he e eet or S |
such éNghﬁQWéd QhcH 12k RO GWMeteRYofRe PoIre Yad heTiiatchadaodliowyfobe f or med

or enhanced using conductive or non-conductive adhesive. Additionally,
t heserotatidrel segisiraten agddangensyiafihe rellarssuraces Wil hesestions apde secti on
and of the antenpa, W}

o ey Ebneti ORI AR R RS y Bk,
accepgur‘e{% BENd beesbéweRctidiP8dhnddierd @dthatchld, dfidghe Edtevndsd Additidnallypi t ch
at affirxing of approximately twice the | .
heat and/or actinic radiation such as UV radiation (not shown) may be employed. This
bond may be formed or enhanced using conductive or non-conductive adhesive.
Additionally, these rollers may be used to crimp the two metal surfaces, of the section
and of the antenna, with or without the use of adhesives. Following formation of this
bond, the anvil roller “A” completes its rotation to accept the next sections.

[0087] The layout of Fig. 12 would yield a pitch at affixing of approximately twice the
pitch of the section. Drawn in Fig. 12 is one half of the die face detail. Therefore, with
each die rotation, four (4) consecutive sections are die cut. Die D is made with cutting
faces to match the dimensions of the section. Each die section that die cuts individual
sections has a leading edge L-1 and a trailing edge L-2, such that L-1 cuts the section
web at the leading edge of the section, and L-2 completes the cut at the section’s

trailing edge.
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pitch of the section. Drawn in Fig. 12 is one half of the die face detail.
Therefore, with each die rotation, four (4) consecutive sections are die
cut. Die Woiog/1omae with cutting faces to match the di nengcensovbisihe

section. Each die section that die cuts individual sections has a |eading

edge [o08&NEr rﬁét@hlrigr@eo@iaagn@-a%teﬁh@Pit&meﬁthlaphnwweéé@p@a@st, ftge web at
the | eadi ng edge of the section, and L-2 conpletes the cut at the section's

trai | NBgeIE@Hy o selepDraiRsinhgesn teTnusher of suting[seot®)s e dieneallen Priglativet i on

and apt e | : | S vl - sel ect

ratio ﬁé{ﬂ\?\tggr# l@ﬂéﬁh%ﬁ%&%ﬁﬁ{hfén%tczvg@ﬁﬂé Snlt%nnﬂagiagﬂﬁéﬁﬁé?é%t&é;l ative to

bot h gizengtetsbf @iletdP syeLAj ons and the pitch of the antenna, and to the

relative dianeters of rollers Dand A [0089] As seen in Figure 10, after
Eﬁg%g'bt &é’ﬂéqw(ﬂ

passi IRPEAr irgpramin hidura i & attar REBSIng HEOUE LI’ stationt i ;. rRASSest
out t eattofloh Y@begg%]t UfreBl o2 l6BAbEAIBH INBLOsolAbr 658, dif fs WY th

rew n gure I'1lTustrates an alternative pressure’|l am nation
menberevBndi6s8. a metal or polyneric belt, for bonding antennas to sections

' |ler A, Th f tating belt. B ' t ended
zone. Hoaiovigus” 1l iiratosal AP drardine TebinatiaB e e L Balea e
curi ngy p@!rg@\élrﬁﬂﬁ'@tifef‘bé‘ﬁdi drtoR toakabnd Bn IR ollkeRd. RURRILt e

antenna a C-connector structures. One or nore additional set of belt or
r ol | erotatiogibelidd’ ipsagideaen exiewied zene okelpyaieddrassweand{ordemperaiiee ihe zone

opt i ofPotAS Rt BFfER A b REE e SRR AGT i el Per B ey b
st r et gRfshriana® FCLonABE®RT sBuSRFSH. 0DRelc’ Indrievadditiorizh eeof Issiner ibr t 0
position the RFID sections relative to the antennt;g 009 Referrijn

1

agai ncembmatians (0o} shewnyeanbempseNided fo fusthes exiend ?@f&?“ﬂ&oﬂﬁgﬁo a
porti ' ' L oL u ; rdd i t hout
Dacuunetfien Lihuhefha thd g, Coluer SRR APER oBuar 1B RIRETSAMBnY
vacuumaydes ipiaugiceoh by dfastomeric bendrthainmey de stoetchpedt mtenendt mopesi ti ve
pressure flow. Each of the three possible ajr W sectiops. can be
engi nEHPEESIPRS E’)‘é‘agﬁ? ?Q/Ehee%f’t@ﬂp? W&qﬁlqrb‘éh@kéll:lg%ggtﬁpgﬁ FSPa?WﬁzO &+t i on
rel at iuesdfyd otation of A [0092] As L-2 conpletes its cutting of the
section, vacuumis created at a surface of

[0091] Referring again to Figure 11, the vacuum anvil A is generally designed to have

a portion of its rotation with positive vacuum and a second portion without vacuum. In
addition, a sub-section of the rotational section without vacuum, designated by P, may
be engineered to operate with positive pressure flow. Each of the three possible air flow
sections can be engineered to be activated corresponding to the position of the section
relative to rotation of A.

[0092] As L-2 completes its cutting of the section, vacuum is created at a surface of
anvil roller A through ports corresponding to the section size. The section is therefore
held against the surface of roller A as it rotates away from its tangent to die D. The
matrix from the section web continues in its plane and is rewound as waste.
(Alternatively, the section web can be butt cut, thereby eliminating the matrix).

[0093] When the RFID section, held on anvil roller A by positive vacuum approaches
the tangential section with roller B, the vacuum is released, allowing the section to be

engaged and held by the adhesive previously applied to the antenna web. f necessary,
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anvil roller A through ports corresponding to the section size. The section
Is therefore held against the surface of roller A as it rotates away from
its tangewD oBoodse D. The matrix fromthe section web comCIruses0ism its

pl ane and is rewound as waste. (Alternatively, the section web can be butt

cut, : ld 1 ' ' Y ~held on
anvi 19 PERTEY =R 600 B4 bBkene e o bltth sho Bplon R tha Suffato of AGh RRIoRT
rol | €?; tBis diffpw asounay Sena leadeah thal Vaniung statiens ditel sactibn then mengsgeith and
hel d by the adhesive previously applied to the antenna web. |If necessary,
20 WHeFMeMEBYWePCT/ US03/ 01513 a positive air flow can be generated to
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an el ety PRRnfePRingPivhen thdadig élteng BRY st coatadtethet REID eadi ng
cutting die surface L1 first contacts the RFID webstock, and_endi ng when

the twabstonk, ant endiggovkensthertsaiing cutting slie swifaee Laends cretachuiietbek, t he
web is tran rted ri -t o-| In
ot velsbHRERARE R I PR Tl ootert it ARTRrRE SGbed 8s (e el A bHh

cont rigdthveedn thesS catting Gridsetite Web tiagisportwintrol plovides avetntrolleder der to pl ace
t he next uncut section on 't D webst ock in al i%nrrent w,.th the next set

he RFI
of cuaedelryatipe leftrig-debtmotion Obthswap snporaer Riagg thenexd Yneu speliiheRy.
0095} T ; ' i | ' i
{ nor che i flebSlodk i afiahingnfitith O nSRELeRBURAG dIE SEAREEALN (0 88 40T, et
t o tranelcycle isltheopeyosated. direction fromthe notion of the die surface

wi t hout contacti he dje rface. B tching the tting
sect i 095} ﬂ-ﬁetrﬁﬁg@a?@éie' ?"i‘gfﬁ%g ?80“&7@/‘@%”&%(;88@%{”8& so\icﬁgfﬁeg%s\ﬁgaa? ection
to anplialon é%;tﬂh POShY iseeticH treRelows hé 8BctiATWEB t6 tavaltindhé bppesite pi t ches
relatrve to the position of each cutting section, Each cutting section of D

can beirectitefrom theengtioneofithedhe surfape withoeherntaetinghie ¢e SUHECeeY on web
P Rl UGS e bR Gttt Ny BREKB0Rd Bttt dReecent | o,
i's Moy LRGdIRIOMRIrdcBbhas SndtrndthB. pcBitich @il davkssedtion dandie sptestdiifferient t o- r ol |
processi ng of standardi zed (and therefore | o ost ). sections

pitches relative to the position of each cutting section. Each cuting section of D can be

made on the same pitch as the antenna so that as the section web shuitles between

cutting and non-cutting sections of die D, each section is transported on anvil roller A at

a matched pitch with the antenna that is moving between rollers A and B. This allows

for high speed roll-to-roll processing of standardized (and therefore lower cost) sections,

in a manner that can be adapted to a variety of custom layouts as is typically found in

labels and tags.

[0096] In one version of the apparatus of Figs. 9-12, the apparatus operates on an

RFID webstock containing a single lane of chips, and a plurality of such apparatus is

provided corresponding to the number of lanes of chips on the original RFID webstock.

These lanes may be slit from the original RFID webstock, and optionally may be spread

apart prior to processing by the vertical indexing apparatus. Alternatively, the vertical

indexing apparatus may act upon an RFID webstock with multiple fanes of chips.
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In a manner that can be adapted to a variety of custom|ayouts as is
typically found in |abels and tags. [0096] In one version of the apparatus
of Figs. WOb3/1030bx apparat us operates on an RFI D webst ocleCrarshaising a
single lane of chips, and a plurality of such apparatus is provided
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e pr pr|n anten I's applie pre-printed
ant enggading ko sepatatptitlianesiie trwecioisenegsh dindalonar e i ndexed in accor dance
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step 614. Adhesive for fixing the sections onto the pre-printed antennas is applied to
the pre-printed antenna roll at step 616. The sections, which are indexed in accordance
with the pitch of the labels, are affixed to the antennas at step 618.
[0100] A stabilizing resin may be applied to the bonded sections at step 620. The
resin of step 620 serves to protect the small electronic block components and to fix
them into place within the label. Also, the interface between the section and the
antenna can be fragile. A resinous material may therefore be dispensed over the
interface area, and then cured to a hard finish that stabilizes the interface from breaking
from flexure, fatigue or the like. Examples of suitable resinous materials include silicon
filled thermal curing epoxy or clear filled UV-curable acrylic resin. The epoxy or acrylic
resin may be dispensed directly onto the interface area, or may be indirectly dispensed

using a transfer device.
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[0100] A stabilizing resin may be applied to the bonded sections at step
620. The resin of step 620 serves to protect the small el ectronic block
conponentwoOandoives fix theminto place within the |abel. ACTAISOY/MS13

i nterface between the section and the antenna can be fragile. A resinous
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can be lamnated in positions above and/or below the inla 04 such
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into S.In&se finsli prede ditthe Imduu]facmruygtblme dm/mltrlalb@ateme annaiaddom dhe  at
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final "processing |ng i nto individual strlps t he
st ri pstripsymbg b@ulut urntt)csmele&t She $heet§m§eY§h&ﬂabe phekagrd pad khpeedat$temi pped

at stgg 632 [0104] Fig. 14 is a sinplified diagram of a manufacturing
proce 2f or maki ng RFID | abels. The base filmfor printing antenas is

unwou t & lifiEdedingiank of & i manufabiaria rbc@semrhmknwg RFiDks i s
un\/\ouqug’l?t ilg M)& anSpi mg - 620", which Q?I ate Eg ﬁtl ng and
c

af fi xilateels. hé‘heetasecfm@ fobpﬂbiimﬁ antenas g UsweURd aéﬁt@ﬂpﬁeﬁ?
0105}, Th | dgagb t
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block cut trix is stripped fromthe
llam n@ﬁ@éumﬁg atld drtiaing tﬁé%ectforﬁwb fanent oty steckiravedhen accomplisigst' | and

the acé h’? gé]ve_”(]:eo ﬁ\ﬁaeydstggf(ﬁs() {nmmate% with facestock and a bottom web at block 622"
L abels are die cut and the label matrix is stripped from the laminated web at block 624°.
The facestock is unwound at reel 636’, and the adhesive-coated bottom web and
release liner assembly is unwound at reel 638". Alternatively unwind 638’ may provide
only a web of release liner to be laminated to adhesive coated directly onto web 500.
The laid on labels are rewound at area 626°. The label matrix, which is the extra
material left after the die cutting step, is rewound at station 634",
[0106] Fig. 15 is @ more detailed representation of a manufacturing process as
compared to Fig. 14. Fig. 15 shows a number of different stations that accomplish
various subprocesses. Considering one subprocess that begins at the left-hand side of
the drawing, an unwind station 700 carries the RFID webstock described previously.
The RFID webstock is unwound from station 700 and enters an in-feed station 702 and

then enters a converting module 704. At the converting module 704, the RFID
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rel ease liner assenbly is unwound at reel 638 . Alternatively unwi nd 638
may provide only a web of release liner to be |am nated to adhesive coated
di rectly wotoa/10h3 500. The laid on | abels are rewound at Paras06@613 The
| abel matrix, which is the extra material left after the die cutting step,
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he I XI ng adhesive i s post- cured (e.g. for a B-staged adhesive).
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[ 0108] n may be applied at a station 718. As
descr igiegdiousty ettieaesinymalyserveeto pratet the smalitalegiranie dlocka@ndriaistakilize-theoni ¢

bl ock dt t abij | th | ock th t
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be optionally pre-printed or which may be suitable for printing at the user’s facility,

travels through an in-feed station 726 and then to station 724 and station 728. At
station 724 and/or 728, the facestock is laminated to the RFID inlay stock. Atthe same
time a bottom layer 508, which may be pre-coated with a pressure sensitive adhesive
on the bottom, is unwound from é station 730. The bottom layer 508 enters the stations
724 and 728, where the bottom layer is laminated to the web. The bottom layer that is
unwound from the reel at station 730 may also include a release liner that covers the
pressure sensitive adhesive on the bottom of the layer. The facestock layer is unwound
from reel 731.

[0109] The fully laminated construction then passes through an out-feed unit 732. ltis
noted that there are two rewind reels—734 and 736. Rewind reel 734 takes up the laid-

on labels. Rewind reel 736 takes up the die cut label matrix that is essentially waste
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travels through an in-feed station 726 and then to station 724 and station
728. At station 724 and/or 728, the facestock is lamnated to the RFID
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pre-printing can be acconplished off- site at ano facil téaor at

anot heite lad aabtfem fmtﬁymnamthmﬁm%tmbeaméps ih@emtahdiacatrtﬂgdma ks the
various s s

acco e?shes ’chet \%)nous speci ic ;t)et.] h rln%R hg the Iéﬁéln%{emét}(rel)} tﬁ’?e %éac%%%c% k

may be partially preprinted offsite, with additional printing done in-line.

[0112] The foregoing has assumed that the IC or small electronic blocks are provided
on a rolled web that is unwound during the manufacturing process. However, as an
alternative, the receptor film with microchips may be provided in sheet form rather than
rolled web form. The sections bearing the individual ICs would then be cut from pre-cut
sheets, rather than from a roll, and these sections could be integrated into an RFID tag
or label stock using a pick and place operation. To regulate the pick and place
operation, the position of a section bearing a small electronic block may be registered
on a corresponding label by, for example, using a CCD camera to detect a registration
or alignment mark on or near the label. In lieu of the web-handling equipment illustrated
above (e.g. for the indexing station, and the attaching station), sheet handling

equipment may be employed.
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may be partially preprinted offsite, with additional printing done in-Iline.
[0112] The foregoing has assuned that the IC or small electronic bl ocks are
provi ded worn3aoied | ed web that is unwound during the nanufPattused/ogipr ocess.
However, as an alternative, the receptor filmwth mcrochips may be

pr °V'[§gﬁl]l m—?sr%k drief ﬁfb&éb’béfatbh&ﬁa¥ belderfbrivld Hyoa pickidre plactideniebear i ng

the i I Cs would then be cut frompre-cut sheets, rather bhan from
a r olwhiclamay inekidesvechanisaland/er weuum gapiceariy asecian Reppngasmal | abel

t ock nd I

oper 5cioe AR BB T rie HeioRRa SRS Al It iirtihcnaBep Ve

be T ggil e ffteciatodtie® hr\ma@qmemoﬂ slmgbléamckfand mamme‘ecesuarmweﬁ kﬁO‘Wnc arrer a
to detect a registration or alig Bt nar

| |
of t Hexanaplenaf gUrhgleripesBaine dPYIG@% !aﬁcme (H/gr Fé‘ Gtﬂgeé%e%‘rh*l -

ol oy - 98, DB BER € ERThr@bnEEsrhy 3?1"%%“% Sf“%;"‘kﬁa'ﬁd'@ prfterbe
(;gg[]gjnel\gﬁsnfgﬁé??}aeggﬁeﬁm ?yzag)gtemks .and EI ace device, which may include
el ectiPdAL Hltemativgly) ot 'ﬁger Stm?ﬁi)g thﬁéeﬁg %@8%%@5& on 'ﬁ‘?@atl Snment

Wi th 1bhes! hebxatible 3 dUcrg d8nes erdRLRACHNRU.S. Patint Kal Be13,083 dhet abl e

pi ck an pl'ace devices are well known. Exanples of such devi ces are the
devi C@scldswtdmfsmﬁchns m@srpmatmembyeef@wwol and 5,564,888, both of

dovi A0 Bhat hanaioarnighs fir R EhEieRRy oo gl I IERRePEn el o o

p} ac eRﬁ Wﬁgcr%%&tﬁdm@ §bck Corhag endyhise sectiiedrthetgiobytthe use aJhSablbesmﬁs exanpl e
OoT SsucC

evice is disclosed in U S. Pat 153, 983, di scl osure
ofmMmmmm&mmmwwmm%www%%b%ﬁﬁﬁ%ww&%m

circuits or & bBAdI FBB@@E@ﬁdm t RFID

m cro%?@}ﬁqi%ﬁ%{?ﬁ%@%ﬁnor t%p?/é ﬁgﬁég\gﬂﬁs\xe”(rz%reﬂ n%erlel n by thg udslge of
adhesh@watad Boddireg iekes frafescllipiahip bontingcand/or bepdwaiveraiaingof tPads. ps and
circuitry to be connect ed to the antennas may be done with w re bonding,

and/or conduct’ 0" Blaiet Fpppaas: RV VeRTER ahEBRaRSriRIe™ RerD Vbt ock
and o rgje% G é?n%’dl@at le REIDEEEIRIHSEsE Slifitichtip rigfd £ a8 ¢t mistaire

suffi so as to maintain sufficient dinensi on&dfstaql lity and
sti ffB&ﬁl&letnlhd(mgmmnaltS‘teblb’tycﬂmis%téﬁ\esﬁ\dhrquigbﬁm the processes. Addit

requirements may be imposed on the substrate material for the RFID microelectronic
stock by process used to form the stock (e.g. to form reception walls); and to form
conductive and dielectric materials and assorted electrical interconnect structures.
Other desirable properties of the webstock are dictated by the processes for forming the
inlay stock and for converting the inlay stock to label stock, such as: clean, sharp die
cutting characteristics; sufficient tensile modulus to avoid undue elongation under
tension (typically more than 500,000 psi); and adequate strength to avoid web breaks
during operations such as matrix stripping.

[0117] When the planarization process of Alien Technologies, as discussed above, is
used, a suitable polymeric film substrate is one that is dimensionally stable at 150°C for
1 hour, micro-replicable at 260°C, exhibits good adhesion with the planarizing layer,
exhibits good chemical resistance, the property of laying flat (<0.5" lift for a 11” sheet),

ready removability from the tool, and die-cuttability.
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requi renents may be inposed on the substrate material for the RFID

m croel ectronic stock by process used to formthe stock (e.g. to form
recepti orwaaBlieyp3 and to form conductive and diel ectric mararsoadsiand
assorted electrical interconnect structures. Qher desirable properties of
t he webstock are dictated by the processes for formng the inlay stock and
for converting the inlay stock to | abel stock, such as: clean, sharp die
cutting characteristics; sufficient tensile nodulus to avoid undue

el ongati on under tension (typically nore than 500,000 psi); and adequate
strength to avoid web breaks during operations such as matrix stripping.
[0117] When the planarization process of Alien Technol ogi es, as discussed
above, is used, a suitable I r] ' e is one that is

di mensi onal | y stabl e at 15d&8&3&ﬁ5ik§g%bkﬁkiggiiﬁgélicable at 260C,

exhi bits good adhesion with the planarizing |layer, exhibits good chem cal
resi stance, the property of laying flat (<0.5" lift for a 11" sheet),

ready renovability fromthe tool, and die-cuttability. 26 WO 03/ 105063

PCT/ US03/ 01513 NOT FURNI SHED UPON FI LI NG 27 WD 03/105063 PCT/ US03/ 01513
enbossing is significantly less than-that of film Wen supercal endered
Kraft paper (SCK) is conpared with polysulfone, the tensile nmodulus is
conparable. This nmeans that with the sanme web tension and the sane
caliper, both SCK and polysulfone will stretch to the sanme extent;
however, elongation at break for SCK is nmuch | ess. For _paper, noisture
sensitivity is a concern, as this would adversely affect the dinensional
stability of an article according to the present invention. One preferred
alternative is polycoated paper, such as paper coated wi th pol yethyl ene or
pol ypropyl ene on one or both sides of the paper. This would reduce any
dinensional instability as the result of exposure to noisture. V. Antenna
Web [0124] The antenna portions nay be fornmed on the antenna web using a

wi de variety of nmaterials and processes. For exanple, one process involves
printing on the antenna web a conductive material, such as silver
conductive ink, in a pattern defining nultiple antennae. The ink may be
printed for exanple using silk screening techniques, such as
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in a sheet fed or roll operation. The antenna nmay be printed in a variety
of shapes and patterns, such as a symmetrical pattern, a non-symmetrical
pattern, wWOMMOwsE shaped pattern, a checkerboard shapedPpatuses/msiand/ or
an unequal shaped pattern, or other shapes and patterns known in the art.

| 0125 lorfi i ATEARYS 1485 ¥k Sl i 0 Q5RBnt bR S ©f |

However ternati ve, e antennae may ring the
conver(BDf@ i compmsed wilth pdiyesulfseet il“@rtenammmoeidm lsewmgarabiet hignisvertegoisi nt ed

k. h k d the i bonds t to. th d | b.
The | HRECHN B Pema WD isisianuend tspae wupeh ook LK adhbeRaHitons wll e of
pr eSS‘értr%tc?r?beﬂhre' é’eﬁfné‘é&t’eﬂt*’l@o\ﬂ&érb&oﬁﬁﬁﬁﬂoh Bt 5%kqapsms%ﬁéh 3. pept ink

for additional stability 0126] Sui t'abl e nethods of form ng the antenna
i ncl ud@peri mmaﬂge@ﬁmwﬂtw@amhcerrs petthisrwoigd melvarsely afiecidne ninensibnalr

i1 m TORBDf el i s e (RN plsbel RuBhfion sl SoABGR nor °

sputt %owbdmé@bap@n@ah@& pEer ke atEroRith polyetivasne bhpolyplupyteretod bnadhi evi ng
desired surface resistance or conductivity. In one preferred enbodi nent of

a deviheth sicesreftthe papetod Bisnyoulg reddce anwmnﬁl%}@mﬂﬁawh% e theesHi£fi s

forme Rutter coating. Conpared to 28 WO 03/105063
PCT/ U%d@%@l@ Ilnc%nl?/ent ional coating of a 60%filled silver ink, conparable

surface resi stance can be achieved by sputtering 1/10 thlckness of silver.
Addi tionally, tHéré\ritenmmV\datyi ng required as in the case of a silver
filled,.i 01 n_one refe enbodi nent i n which the antenna
is foﬂ%g‘ﬁ) ?@q% %’g'%)f‘%r"ayc%% J?'ﬁ S PENRR WRp %%E%ﬁsw'@ﬁ ”fgyi n x
6in Sd?qﬁéferlta?s{ a%d %ce%séQUFb?éx@\hﬁtea%@ p?écésﬁnvblﬂes\/bhhtlﬁg @)ﬁﬁﬁ@ranﬁénna

al um num target at a web speed of up to 1 ft/mn and a web wi dth of 6-10
i n. Var¢hbascandustivenmaiedaleguch as @vaﬁngﬂva Wkalnf6? pa’fteréu definig Mudliplgaski ng

second Rzt BK AR et uod foy Sty SHEHR et PUEAFIY uh 353,
whi ch ihanisstasd b rélhepéstatiohr The ahtemedi mag b¢ meﬁ@d s patleig/rofmguapehemd

stripping imediately after sputtering. In a thjr | ternatiyve,
per marRatieragskighsas 3 &yMmealricakpatiarn, %InQQESVf‘U“?W@agPﬁJ@?rPa? aelie ?Ea%‘f"ﬁl or

' ess) sqdidh ch?@¥%8%%£c?ﬁl{?éé%@$aﬁ&?\t hRd/ fo¥ Sn'UndigibP&thpdd et TEotREECi Si ON

or defiinrtion o enents of I'Ines and spaces is critical
shapes and patterns known in the art.

[0125] The antennae are typically dried and stored on the web in a roll. However, as
an alternative, the antennae may be wet printed during the converting process, and the
sections applied directly to the wet printed ink. When the ink dries, the ink bonds the
sections to the underlying web. The ink may optionally include a dopant to increase
adhesion. A layer of pressure sensitive adhesive may be used in conjunction with the
wet ink for additional stability.

[0126] Suitable methods of forming the antenna include printing conductive ink,
sputtering metal, laminating foil or hot-stamping, or any method known in the art for
forming an antenna on a film,

[0127] Considering the sputtered metal approach, it is noted that sputtered metal
antennas may be made to be very thin while still achieving desired surface resistance or
conductivity. In one preferred embodiment of a device and method according to the

present invention, the antenna is formed by metallic sputter coating. Compared to
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to the performance of the antenna. Wth sone antenna designs, conventi onal
printing may not provide adequate resolution, |ine/space separation or

ot her quawpDtog/103b&ar act eri stics necessary to deliver engi neerasopersidr nance.
[0130] Likew se, control of thickness and snoot hness of the printed areas
of ancoMUARAG) A5 dtd 60Y Aikd difePRi BOARARS e Yafhab HdilihnByRahbd Nk
formul’ation, enviro ntal = conditions, substrate specifications, process
condi htleiesedibg sputtering d¢tCothiclomssiaisivdr. Axdifioriily, $eoeishne sisyiag deduired

t hi ckness, of %%J ni; ed. ant@ngas. Surface tension effects underlie many of

t hesed§ i} fgprase o Shrefdlied dMsePaliN% s on the amount of ink that can be
depos; iR hffmﬁ bl iy Ret ter
anot hgqgﬁloﬁ%rgygﬁaerrre Eﬁ%@ﬁﬁgfgy or Fﬁaerﬁgm%%nfgﬂagb i"ncl l??jlg;,g‘%ﬁt are
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pol yaryl at e, pol ysul fone, a, norbqrnen al , . ;

Dol ol & crpbel S ARk aR Y A aD sPBBRRY UBTh . B A Weh bR

pol ycarfrppat\eakdifs altanatiestobkist fof fdkinee! Inesfiet altemialivaj masking is applied

pol yet herester, ofl Ivigt heram de, cellul ose acetate, aliphatic, pol yurethanes,
(o)

pol yaomthesubsirate, folewed byfremevabaticn smaieringo 'y @ sarond eferqatlyss adaiterpyppes,

ol net h 1 : [ 11 ~Q K ' I i,
bor 11 Firatked pRIpES AU Saredith PER iR farfifisfis © BBlUBSEalan.
B e e e B e e s r b
ol yet heri m de. can esirabl e
'to 0 ﬁt alte&raat%{enatp&rman%h@ﬁSbb%%S%ﬁLE\f HIVRYY ?%‘Pctaecﬁh'})?hate[ Ygb U SRt
manuf (o be desirable to utilize a
st S s aPIBEREmepE of S ihiBYd DR CeD 0000 pai - [0139].
Consi {@t291g Frepreoisiph ar definitiemof trespripted stementstyf linag oo spasaplie CHliet! not
limtation, in one | abel enbodi , _the tion I ly: 4 - 8
s Eh R petAEnaReR Bt ie ANETho NIty st Atenatpsins SR0OFfRieF bfinfing, P
The a i Gl linsldpace isepasition asothdd qualithavi ng a
t hi ck%ﬁﬁg%&%ﬁii natag?;r/é%ugt%mr“ﬁ?@p?ﬁels Pﬁi cknes:J ‘g?’ ﬂ\? I's)hp\altlrt?cul ar
| abel obabaderistios, neqessad igleliveepraiseciedRIPIAERENg sheet, s between

appr oxj Iy, 15, - L Srs | |l e

P clotR0F Yigfise, Snfpl T ERfe R GRS oINS LG PAnieRCTBSHER P e

| abel Y&k hre Btid2eto its perfosnacd. | Vasabilityelushatinkkferblatie, enxiroomgintg t o
the present invention may, be ver

t hin. 34] These various enbodinents
of | alsenditionseosyosteate ﬁgepl@cgtica}seﬁrngs%@y@ éans]and Gther fa0tors can |mpac!t
both the smoothness and final thickness of printed antennas. Surface tension effects

underlie many of these variables and place constraints on the amount of ink that can be
deposited, and how closely graphic elements can be positioned to one another.

[0131] Preferred substrates for the antenna web include, but are not limited to, high Tg
polycarbonate, poly(ethylene terephthalate), polyarylate, polysulfone, a norbornene
copolymer, poly phenylsulfone, polyetherimide, polyethylenenaphthalate (PEN),
polyethersulfone (PES), polycarbonate (PC), a phenolic resin, polyester, polyimide,
polyetherester, polyetheramide, cellulose acetate, aliphatic polyurethanes,
polyacrylonitrile, polytrifiuoroethylenes, polyvinylidene fluorides, HDPEs, poly(methyl -
methacrylates), or a cyclic or acyclic polyolefin. Particularly preferred substrates include
polysulfone, polyester polyarylate, a norbornene copolymer, high Tg polycarbonate, and

polyetherimide.
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exanples of different arrangenments that can be imagi ned for an RFID | abel
or tag. Oher arrangenents are certainly possible, and are wthin the
scope of wbhiog/igmbent application. VI. Additional AspectsP@asd}oist3 shoul d
be understood that the foregoing Detail ed Description describes particular
enbOdtW it Sard B? dBEF3584o u‘ﬁ}ffé‘%'rﬂ%tesigf th%FEIBQé f® Qﬁdulg 'sﬂ%’c&?‘&lu tHéowever
the present ‘invention I's not mted to t SeCI Ic e est this
Det ai heshufdtarcng ptocesspForicempla/dt hmgvsbe:dmme tndtilizeda Wecbatqodxr’ﬂa\nwa be

made to the | abel s_or t uf acturing process within the scope of the
mven%f?"tﬁHer{‘ L Oﬁmor@ifmgﬁo ﬁ%grlrbodl nments di scussed above, sections are

cut frem 0133 \@&smérhﬁg\&mxbﬁqﬂé@ m@hai%hsw@@seﬁté&wwawf@&am@éﬂdIn@@at ed.

However, ossible to fof exanple, apply a section to a web, then
print Inmxtabonanmr@dabeb@nbodtm@tﬁt @@rﬁﬁ%ﬁﬂ@s approxineaieloh — Shlils fh&}f e done

by, f ti

oopi | Bt ecaane erBoll S o7 Thu A BRS o &5 bPEmR o g PafbrbE el 88, RBESG B8R, 1 1
an anpailastioMhPstidieas aphavﬁnga?ﬂc@@ﬁsIoﬁ%ppmlma’rdlymr— Bintieriad i ve

enbodi nents, various additional |ayers may be cluded in, the RFI g@egbel S.

For i Hyclrass, ofithisrpartieylanlabghembog H’ﬁ@nﬂ ngf relessrsaaird bagigoe s

el ow
t he | t t fu I
oo, b ey ARG - ZTRES Fhe ol BB TsToSnty ﬁI@%&a‘%’%ﬁ%sI‘Si ant

30 WO{IgkA&E0i6 P litdBaRé Hibkidesspofl amyesf thayayms mroiafdbedabei avieeall. Rather,

t t th I di t he.
part 1 dh 40 Npiupts b BRIBdeh b FRRETTND e RaeE mEpRIELEraPeroy e o
devi o134 ot V8% ME6AHU of RbRENBERRRing ID/SkS jm,t%@veﬁae for

exanpl-e | uggage or tag, a laundry | abel or ta&A a label or tag
for caialmiesgf differentyarangestands thaticapdie iragined faran REEAI34S)OReGn appar el

product, a |abel or tag for .identifyin I tor tag
for i deher F‘V?H@eg‘eﬁlte%?'%a?e'iﬂ'?lycqogs'bi? a&wcﬁ%r%%urﬂﬁ‘lb ﬂ?%éb&&)g G g%tgeportat i on
ticketap atyed herein, and as recited above, the term"label" refers to
an arti Ie according to the present invention that includes at an adhesive

surface for attaching the article to another article according to its
i nt ended use. Thd. tAdditionald\spestsers to an article according to the present

' nvent[b%sj hRnbads: BRagSRssH et i foRbd SR TRthiled DESEH RN dcribes

particular embodiments to the present invention for purposes of illustration. However,
the present invention is not limited to the specific examples that this Detailed
Description provides. Various changes and modifications may be made to the labels or
to the manufacturing process within the scope of the invention.

[0136] For example, in embodiments discussed above, sections are cut from a web,
then applied to another web on which antennae are located. However, it is possible to,
for example, apply a section to a web, then print or otherwise locate an antenna onto
the section. This may be done by, for example, printing an antenna on the section after
the section is applied to a web. Or, alternatively, sputtering metal or otherwise forming
an antenna onto the section.

[0137] Considering further alternative embodiments, various additional layers may be
inciuded in the RFID labels. For instance, there may be additional layers of cushioning
above or below the IC so as to cushion the component from bumps or shocks during

normal use. Water-resistant layers such as one or more layers of water-resistant
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conbined in the roll-fed | am nation process of the invention wth a flat
substrate having additional functionality, such as flat material for
packagi ngwo[0316®}53 Layers of the | abel nay be bonded toget Rem/Usy3/msans ot her
t han adhesive For exanple, the integrated circuit may be held in place

with ?P grh ﬁicﬂjdﬁd iAtthe gon§ﬁ\9§t§(ﬁm%@ill o%rqu&‘élﬂa% 8 FRIfRive as a
) gent

bondi e resin could then take the place of an adhesive | ayer.
Layer sdepending on e paribetartpygeetties reguirdcband iwniptendeduapplisation of kg BFi‘/@

[ 0140] , The adhesive surface of the | abel may include adhesive covering the
entir 1€/t om of the | abel , or may be coated in a pattern, as is known in

the arfp 13§E6Aﬁ¢81@§é<y&rdmwohﬂecﬂre§ém if@nitioh bah bes fdsneesaam leg ad gégenabbe
| abel Tray be renpoved fromthe substrate after it is applied t ereto or

the addrefegye larnydridabel gsitagirrelabel 9htagdpr caldinging Borasy aﬁ@ﬂ%r?elﬁbﬁgprbtead. ng
he | h
e oo TR ARG o e Al e RO AY ro B RS Bt R R bl

af ter faly fosidentifyingrhInyedipal artidle, dha lamﬁfiexslta@forﬂa)/trbmpmtaélmametzak\edsed

heat - acti vated, pressure- activate d/ ctiv 0 feans,
dependh‘ifl@"l:ar'ff“'ldh%'S siedahovepihe t@éﬁ“lq ePd'ePe(rﬁg frr{' 5 r(ﬁ

AL Ter ik ol 2R SloiBdk BeyR BReaebSainieo £ 4aa%hmgdm@sa,qget@natsoever

as to IS to eattac d to the substrate by other
means, amdjﬂqehactm;le dedordingdie |tae|wtefgied\MSed|T1m temeditagoetirade amevtielai cal

f ast th ff th I t. 31
VO 03/ 20558 noRe A e BRT SeTteD g, Pako e e nar e e atn gt o BRLTR e,
| abel Qémhﬁ‘%dhﬁ‘fhé'Qolmeoelahhﬁé‘tld?ﬂﬁrdﬂﬁ‘sg)oﬁhmolnveﬁtﬁﬂn with i, sdbbﬁ’afeelwm@r

| m may have nultiple recesses per section, with one RFID chip per

recessadd‘henﬂﬁunnfmnqﬂty raeghias fbatmaigéal foAPaCkagingcol umn or matrix, and may

ot t or nii A eV pl g TS ThaD b ¥ HiohBl SoGRAEL By medh Sholth o RiHSve,
F(r)]glpgggﬂgéxé’@ggo ;clﬁéﬂ I\gﬁft&{ girtuismalydre held iraplee veith RIT*—quDnteib@sxmor othgr may

be el estbstance yNhlphtC@H@oﬂﬁ@?&reé‘?Pt Qg %féﬁ%\%?@oéggfﬁ S Hhsin ?Q}SQQB‘%) BEhE ool

20" LB EATBRIBE Pals iy URBEPRINA RRLARIE i ORI

agai n gpteenicdhatldifye RFI D chip does not necessarily need to be posi ti oned
[0140] The adhesive surface of the label may include adhesive covering the entire
bottom of the label, or may be coated in a paitern, as is known in the art. The adhesive
may be of the sort that is removable so that the label may be removed from the
substrate after it is applied thereto, or the adhesive may be a permanent type of
adhesive for permanently bonding the label to the substrate. Alternatively, the adhesive
may be repositionable, so that the label may be repositioned on the substrate after it is
initially applied. The adhesive may be water-activated, heat-activated, pressure-
activated, and/or activated by other means, depending on the specific application for the
particular label. Alternatively, the label may have no adhesive on the underside
whatsoever, as to when the label (or tag) is to be attached to the substrate by other
means, which could include sewing, welding, heat bonding, mechanical fastening or any

other affixing method known in the tag or label art.
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in a well as described in Fig. 2, for exanple. The RFID chip could be atop
the substrate, rather than in a well, or could be otherw se incorporated
i nto or owD®3tb®63 substrate. For exanple, the RFID I C coulpdThssozo1si3 i p

chi p" type, wherein the die is made so that exposed contacts, or pads on

the di miljéeAHHm& RBridiRWis kP pRRIdERS 1dddl Brﬁq RaviRg #H&rai then ohaeRMtﬁcmF. _
0 I e rical
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U510 el A PR OB 58, B AReR o B GE AR o
t echnoh@gieRFicAYRREIIMettddwithonergeeiyr. i nvention, the manufacturing
met hod of the invention nay be used with "lead frame" webs. In this

enmbodi [Md4R2] Aranotherrltainaivenalabelpritag Mmaeincliderplacidsalrnd/pr eleritpnic

net wor k _whi ch f ' y e ' , d d
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el e”?“%@wsfo@,&a IS, babtieg tyed eftarmpaheritntléreccomeanénis nody béielechigailyor di es
via internmediate (e.g., junmper) caonnections, to e . [0145
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not d ' I i int ' t i fi
el 22 Ued Eafite &loR8 Hone HRo SR e BHE T Bagas o e oPec! 11 ¢
PCT/ USO 1aB8l1& taGLAl M5 What is Clained Is: 1. A nethod of formng an RFID

ticl t hod |.Si . f: |.di
ol yrefld3hatids papmaoRRghat R R BEReS ot sBEGE AT Aoaidr BotRREaC] ©
contai [ Ag eihsRidderibRiRn H%j.ozi B BYampReCTRG RIRD divipy togldde stopdlse as spaced
t her eon; di vi gl ng the RFID webstock into a plurality of sections, each of

the seubstats, fathenibiandn enwelbonestlsl ke otheswivel inceipefated RGP 1R pitch
el a1 SUPYTRB T s RReryP S R Soid v By EnF bite WERIORHe doismade
to ﬁ p%H{’clﬁétié Io%éd ﬁﬂ_@hﬁtﬂ@x%ri mdsroraihieafiathiace buomis omthemplooessal fip chipat
cacen o pack:ging, thecdile I?ss flilpgsiegi1 ojvgg gr% cgr?tagpe% c?ifreétl};/em%nthg 088s that provide
electrical contacts for a circuit including the IC. RFID tag and label constructions using
“flip chip” technology are available for example from KSW Microtec GmbH, Dresden
Germany.
[0144] As another example of IC packaging technologies compatible with the present
invention, the manufacturing method of the invention may be used with “lead frame”
webs. In this embodiment, the IC would be mounted to a web with a conductive metal
network which may have relatively large area portions, commonly called pads or flags,
for direct contact with semiconductor chips or dice, and lead elements for facilitating
electrical interconnection of the chips or dies via intermediate (e.g., jumper) connections
to the antenna.
[0145] Consequently, it should be understood that the Detailed Description does not
describe all of the various changes that might be made to the specific examples given in

this Detailed Description.
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to formthe RFID inlay stock. 2. A nethod as described in claim1, wherein
the i ndexing step conprises correlating the RFID sections to the antennas
in a dowwaasb/1aiosecti on. 3. A nethod as described in clai ®CI/US#srerses n t he

i ndexi ng step conprises correlating the RFID sections to the antennas in a
cross-web direction. 4. A nethod as ddstiM®ed in claimi1, wherein the
sections are fornmed by die cutting. 5. A nethod as described in claiml,
wherein the dividing and indexi n§Veatip<Clabned b f ect ed using a cutter nenber
and a transport nenber, the RFID webstock being passed through a cutting

| ocati on bet week nidiRo6 Wf fermind &b €XF IBnsttitiea tipmicthotkob@prisingities etepssefct | ons
are cut fromthe RFID webstock and en%ggéa(ﬁ b ort

FI y .the transp nmenber . ? A
met hod as descrﬁ@é@‘ﬁgl_a@l BiFﬂ]@B’,"_eW@‘P‘éi Unerig {8aisrial %‘@H’B@r acﬁJH(Pé'i% o
SeCt'r%@?sééso@ahﬁ%f%Féd&%sé?%@ﬁt’aﬂﬁn anREDAAsHer | ocation at which each of

the sectfions are joined to an antenna. 7. A nethod as described in claim
6, wherein the moviding aeesend ared haviepaptennasastspacaddhaiteongast one of -t he

aherain the tr cidRie tenBERD aygBpeek Bied Gually: A A-RERS, Srh"of Fre
gr OUR.ANAL ARG PrRCrRbRObRE RADLIGhaNPS. 33 VIO 03/ 105063

PCT/ 9.7A nmethod as defined in claim5, wherein in the indexing
step the down- indbxisgaitienpitelf oRNEDREHD rectians HeorrAigh wepstty b Faidi REHased

in the ration,of  cprres di i . transport nenber, to
mat chw?tﬁ%gglﬁgei%'@el%tfve%ﬁ’%ﬁggg&oémaﬂi%@ﬂbt'ﬁ%gesqg l%’%'zldare joined at the
transfer |ocatigiachify theaidetidnsistoded i plethlity of aantebnasihier @m dltemiatidexi ng

step further includes the step_of trang%orti ng . the RFID vvePﬁ}t?ock So as to
ef f eceontinuexs mjoesss: 15 haghrack Bf the READGNIRG IS a@IPERREPANS @ pReNBASch of

t hese I rt nenber. 11. A nethod as defined in claimb®6,
o0 fiing RrIBnkhARo08

wher e’ﬁ ch ep conprises placing each of the sections on the
transport Penbep jnethehbaaieseiibéd iresimiot | vehersin ghadsdexing séemcoamiiseseb,
under pressure. 12. A ngthod t%% % fi nesdiniandg\llvﬁiv%&c]iireéﬁjor& her provi ding the
step eArrelating hegHpsections to the antenna

3. A method as described in claim 1, wherein the indexing step comprises
correlating the RFID sections to the antennas in a cross-web direction.

4. A method as described in claim 1, wherein the sections are formed by die
cutting.

5. A method as described in claim 1, wherein the dividing and indexing steps
are effected using a cutter member and a transport member, the RFID webstock being
passed through a cutting location between the cutter member and transport member,
wherein sections are cut from the RFID webstock and engaged by the transport
member.

6. A method as described in claim 5, wherein the transport member conveys
sections from the cutting location to a transfer location at which each of the sections are
joined to an antenna.

| 7. A method as described in claim 6, wherein the cutter member and
transport member are at least one of the group constituting rollers and belts.

8. A method as described in claim 5, wherein the transport member engages

sections with at least one of the group constituting vacuum holders and clamps.
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RFI D chips on the sections frompressure at a transfer |ocation. 13. A
nmet hod as defined in claim1l, further providing the step of bonding
respect i We08a0306.hs and ant ennas to each ot her using a cordTaiSO¥e15od

non- conducti ve adhesive patterned on the antenna web. 14. The nethod as
descri bed9.n clfaimethod sedefined e clairn Hp dvihersithén the ndexinge stephthesdews- of :

+he et Bofing, o6 R e onvinraRE v SBRk  drdrbssed i due Xepardfih o' | 1°
att a%BF@QP%Q&PEWiEHS borf fhRMrafsbors AEPMSEr @ Imdten the sPhatiRg fl @tefihas ko

opposite 'rst facestock. 15. A nethod as described in claim1l, wherein
af t ewhidle trstsepchips are iimgchat thedranséetlpeation.o a plurality of antennas in an

aut omati c contihuo r.Qc t. t e rd : f
formng adtdndonvanpdss e REHIT S I el kel war g RGeS
ant eAR@stay of teinspertiy @ RFIB agsiisloseboys tneffett indexipgooptheodewintweb ng:
(i) printing conductive ink; (ii)_sputtering nmetal; (jii) lamnating foil;
and (diteh aidhe REARJelRjive 19 theapiieh Abihese cRson H'tf‘dtr???‘@%mﬁ)@?ermher ein the
step of | Xing | aweb.di ty : iﬁ%ﬁﬁ% | &id isBEl D
webst ock gﬁﬁpolen@§$@gen%% ﬁeﬁgﬁd\iﬁﬁtgghﬁﬁe\gﬁgﬁ .qﬁ\érret ggﬁdofgié org?nﬁrp\)glsan RFI D
ar t i glacing headretdfothe arptiors oy the teareperioimember WO @sitadisedd respective

PCT/ US03/ 01513, provi dia&g aanlg:I D webst ock of polyneric nmaterial having a

pl ur @nteynay op dae 38tennagiieh, Wider PLes M esses cont ai ni ng an RFID chi p;

provi di ng 192.560/9?1'%% _é%ad’éﬂf'r\@df’}ﬁtcﬁéiﬁ\aﬁ asrtReaseNidig frRostepdifehiiidiagtthe RFI D

webstock into a plurality of sections, each of the sections including one
or nREIDEhipserRRkEBectipps fromplesshte athe transier lefatibRe RFI D sections from

hi gh d [ ' D bst. . ' . d [ ;
REID | i ay1%t och pfhaiben defBedfciioh hdibg, b dino eCBiep S vofiib®
att a%%ggcﬁ\f@ S8E&63riOARd edtehridisUivadadhy offerandin Bacoriductive autramatcorductive

conti nuous process, so that each of the RFID chips is adjacent to one of
t he aarhasingspatterned on the antenna web.

14. The method as described in claim 1, wherein the method further
comprises the steps of:

unrofling a first facestock roit and laminating the first facestock roll to the

RFID inlay stock and
unwinding a second roll of facestock, and attaching the facestock from the
second roll to the RFID inlay stock opposite the first facestock.

15. A method as described in claim 1, wherein after the step of attaching the
sections to a plurality of antennas in an automatic continuous process, the method
further comprises the step of forming an adhesive label.

16. A method as described in claim 1, wherein antennas are formed on said
second web by one of the group constituting: (i) printing conductive ink; (ii) sputtering
metal; (iii) laminating foil; and (iv) hot-stamping.

17. A method as described in claim 3, wherein the step of indexing in the
cross-web direction comprises slitting the RFID webstock of polymeric material into

lanes.
18. A method of forming an RFID article, the method comprising the steps of:
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to forman RFID inlay stock. 19. A nethod as described in claim18, wherein
the sections are forned by die cutting. 20. A nethod as described in claim
18, wher eWwo oshesoes vi di ng and i ndexi ng steps are effectedPa3iusgd/ascutter
menber and a transport nmenber, the RFID webstock being passed through a
cutting | ocati qrobieingean RRED ovehstockrefitpalyraedc rratespohavingeaturaliihéf ei n

sections are cut fromthe RFID webstoc engaged by the transport
nenbdPCESELS, ﬁaﬁ%ﬂﬁgbe %?sceﬁﬁ%f;?%t@m?%aehﬁ JBP wherein the transport nmember

conveys secti onsoliaiy 4 BBc6H Wehthdvis@hh@hnke a8 spaesdfiesrebacat i on at which
each of the sections are joined to an antenna. 22. A nethod asadgiscri bed

in claim20, wdviding the BoOtD evebsipgerinth@ plyrallypef tsesiaper ear theast
one of t.he group c titutin I belts. 23. A nethod as descri bed
in cISzﬁchf)%%%@P%%ﬁ%té{eﬂ{)'lrea%s%gr%rgr?se%lﬁé?’ engages sections with at |east
one of the groupdegingttheysitongol el RiAlD cdedtions drors | agip slensity.onAsaigt RED as

defined i | ai . Wh in i he i I, . d b ' f

RFI D eehgiacloriounEsipbiaty (Rmgposly pa Tho BFRJBRY o0 dn BEsLiE Aeiimaet nd? ©

correﬁggg_%ép%ﬁg&ﬁngngn@n the transport nmenber, to match the spacing of
to ic

ant en thése chips are joined at the transfer location. 35 WO
03/ 105063 PCT/ Usadiiid 1the ZBctidnsretchaal plaraligy i ofecantennadsi im 20, alemaiia t he

0. o STIGPEB TP SO abPAERSY ok Dsg i [oAUro B B Ml RRC° e

pitc Ayiksy ebckhe transport nmenber. 26. The nethod as descri bed
in cﬁgﬁ%{'{fg&ﬁ%ﬁeréi nythe nmet hod further c ri ses the steps o%@%}({]gl l'ing

o

a first fatestoAkmetiad apdessrbedin elpitnds s wheein dhe sectiang 8re Y RFID
inlay stock, and unwi nding a second roll of facestock, and attaching the
faces‘i{'chy%tf'JfQJmthe second roll to the RFID inlay stock opposite the first
facestock.o87. A FritheS s8sdessibedbird claimct & whasin wherdividirgf ted indexingep of

attaching the sections to a plurality of antennas in an,a ti
conti mpggrpreﬁﬁ@g@j using ar@u’ﬁ@rgmember aynd a transpo member,r!theL‘-Ilif-)I'B':1 Webstock

being passed through a cutting location between the cutter member and transport
member, wherein sections are cut from the RFID webstock and engaged by the

transport member.
21. A method as described in claim 20, wherein the transport member

conveys sections from the cutting location to a transfer location at which each of the
sections are joined to an antenna.

29 A method as described in claim 20, wherein the cutter member and
transport member are at least one of the group constituting rollers or belts.

23. A method as described in claim 20, wherein the transport member
engages sections with at least one of the group constituting vacuum holders or clamps.

24. A method as defined in claim 20, wherein in the indexing step, the down-
web spacing of RFID chips on the RFID webstock is increased in the separation of
corresponding sections on the transport member, to match the spacing of antennas to

which these chips are joined at the transfer location.
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further conprises the step of form ng an adhesive | abel. 28. A nethod as
described in claim 18, wherein antennas are forned on said second web by
one of thwogsawpsexonstituting: (i) printing conductive i nkPCT(UShyosputteri ng
metal; (iii) lamnating foil; and (iv) hot-stanping. 29. A nmethod as

descri bed2bn cPaimethed amelefingdt ife daiey 285 Whereln 8ei‘ﬁ‘d?ﬁ'é‘9 em;u%

[ aneiol s Rl i Jnbbbiftal e, REW JESFEF $o°ps A8 Y RaSRhGIdrind! 1L 2
st epgowh-welppiteh df tre: RAIIRIBrivee trs thecpitabf offibésereips omethertiarisphetvnemban ar r ay

of RFID chips_ providing a second web havi ng antennas,as spaced .t hereon;
di vi di ng 2R’ REND W&B%@gﬂsmﬁﬂ@e& mafg%“% Y ¢ipn e Jaefhogt f‘Hrﬁéer

sect i ' e or nore of the RFID chips; indexing the pitch of the
RFI Dbggjz)tnlsg%lsth?rgo Sﬁ?’gh density on said RFID webstock, to a relatively |ow

density on an BRtdllingbairss famektockmoll sndaleminatinchthes fiest ifaersteek golblouthat ity
of antennas in an automatic continuous process, so that each of the RFID
chi pBFﬂQ ‘a@jya?é% » @8 one of the antennas to formthe RFID inlay stock. 31.

A nethod as de%&)&ﬁ@ﬁ INs&didPoR OF fktedk) ahbaatiaetiy the fategtockfion thees
correlating the RFID g_ectlons to the antennas in a down-web direction. 36
VO 03£t0506d! RCNERIIB nld1gocisoppasiiethedistiacas®eki bed in claim 30, wherein

t he indexi t ' i ng ot i .
n°a or osdinen ATMESET o e35ibEd L Phifis, Wherlih iR the Sip rabhif R0
t he s@etibRe %024 Pifralityeef Biitertice BUBhI gomBiic obntietibusl precess chebeethad cl ai m

, Wherein the dividing and i_ndexiqr% st %g are effected using a cutter
menbdurthercempisassihersteproifrming AR adPeBVReA®Rlock bei ng passed through a

ok hoaas e NP 1 g0 RS okt B o st A
sect igersnfnesb bereubt theggloupatorstitutimga ¢ priting: corduativerinki (lspeleddth of
he metal; (iii) laminating foil; and (iv) hot-stamping.

29. A method as described in claim 18, wherein the step of indexing in the
cross-web direction comprises slitting the RFID webstock of polymeric material into
lanes.

30. A method of forming an RFID article, the method comprising the steps of:

providing an RFID webstock of polymeric material having an array of RFID
chips;

providing a second web having antennas as spaced thereon;

dividing the RFID webstock into a plurality of sections, each of the
sections including one or more of the RFID chips;

indexing the pitch of the RFID sections from high density on said RFID
webstock, to a relatively low density on an RFID inlay stock; and

attaching the sections to a plurality of antennas in an automatic
continuous process, so that each of the RFID chips is adjacent to one of the antennas
to form the RFID inlay stock.

31. A method as described in claim 30, wherein the indexing step comprises

correlating the RFID sections to the antennas in a down-web direction.

36



sections are joined to an antenna. 36. A nethod as described in claim 34,
wherein the cutter nenber and transport nenber are at |east one of the
group corwDiBaoionyy rollers or belts. 37. A nethod as descPCamos/msed ai m 34,
wherein the transport nenber _engages sections wth %L east one of the

group cons¥ t uth Ripthed @grdersriged dn Glaig d0pyhereiy theyingaxing sied eRIPPHERS i n
cl ai 1215 ' | : alalll ¥ i ng of RFID chips
on t ?gﬁéﬁtmgsﬁgﬂs‘%@ﬁnﬁgﬁg@ggt(ﬁﬁte kllﬁeag:erpar ate pgdrireg)?aﬁbor respondi ng
secti ons @8.t heh methepad describeEd int damat3dh wherebptie sectionsaatecionmedt by

whi ch these chips are joined at the transfer location. 39. A nethod as
def i FURICHINGI ai m 34, wherein the indexing step further includes the step

of trans pO{]4.i Ny thethBa! &5 WRReHBEH iﬁ%léﬁﬁn Bfg, eiHeasin tHdenidagoind edexdayn- web

pitch of the RFID relative to the pitch of these chips on the transport

nenbestepslare sffectet abing aduiierirmembenand & iirgsporivmanaber, the REPHseLFIAeK her
i t he, st £ unrol lig fi | ' '
¢ hePiheig pasist MRS puttiorhehthRE1D e Bha gl fifhe BEhGAN 1O

rol |l mbmbeeestock, and attaching the facestock fromthe second roll to the
RFID inlay stock opposite the first facestock. 41. t hod as, described in

A
cl ai m 34, 3fher h nmgthast ashdlescdbedrinatieienphg Whﬁ{ei%éggi HRRSROSt NSMBRE) j ¢y

f t i N. i ' . .
o o Y TUET melif s, orP % EriRlidcalon o B RARSRy 1G8iHTa AhicH BaGMer the
PCT/ | &86A4 aisjoired togemEMaas defsc: ihbed in clai rnt 34, ty\,herei n antennas are
f d d we one oOf e grqup constituti o ri n
contuet | veamk:A (npjfiash aet SPsqpechin aam g ST A0S r s ey’ Bhie
hot - S&Qfﬁgﬂo?gmggf?ber%rg%tt t%ﬁe%%ﬁé HRRG ddhsttAing rdfers otasigi n the step of

i ndexing'tn t cross-web direction conprises slitting the RFID webstock
of pol ymer3z. neAeniethod nas ddssribed i claimnsthouhereinidber repeporh PEERAr32,

et e G R

38. A method as defined in claim 34, wherein in the indexing step the down-
web spacing of RFID chips on the RFID webstock is increased in the separation of
cotrespanding sections on the transport member, 10 match the spacing of antennas to
which these chips are joined at the transfer location.

39. A method as defined in claim 34, wherein the indexing step further
includes the step of transporting the RFID webstock so as to effect indexing of the
down-web pitch of the RFID relative to the pitch of these chips on the transport member.

40. A method as described in claim 34, wherein the method further comprises

the steps of:
unrolling a first facestock roll and laminating the first facestock roll to the

RFID inlay stock and
unwinding a second roll of facestock, and attaching the facestock from the

second roll to the RFID inlay stock opposite the first facestock.
41. A method as described in claim 34, wherein after the step of attaching the

sections to a plurality of antennas in an automatic continuous process, the method

further comprises the step of forming an adhesive label.
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45. A nethod as described in any of clainms 7, 22, or 36 wherein the
transport nenber conprises an elastoneric belt. 38

WO 03/105063 PCT/US03/01513

42. A method as described in claim 34, wherein antennas are formed on said
second web by one of the group constituting: (i) printing conductive ink; (i) sputtering
metal; (iii) laminating foil; and (iv) hot-stamping.

43. A method as described in claim 32 , wherein the step of indexing in the
cross-web direction comprises slitting the RFID webstock of polymeric material into
lanes.

44. A method as described in claim 32, wherein the step of indexing in the
cross-web direction further comprises slitting the RFID webstock into lanes having one
RFID chip per lane.

45. A method as described in any of claims 7, 22, or 36 wherein the transport
member comprises an elastomeric belt.
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