4 CIRCU T CH P CONNECTOR AND METHOD OF CONNECTING A CIRCUI T CHI P Rel at ed

.~ U'S. Application Data This application has partial priority to U.S.
Provi sional Application Serial Nunber 60/125,842, filed March 24,1999 and
U.S. Provisional Application Serial Nunmber 60/149,486, filed August 18,
1999. Background of the Invention The present invention relates to
I nterposers and a nethod of nounting an integrated circuit chip (I1C or
simlar device using such an interposer connected across a gap between thin
filmcircuits, such aGIRGUITCHIR JONNECTORAND METHOB conductive film
antenna, or simlar circuit made fromconductive film or other conductive
flex circuit. Mre specif I rected toward a net hod

of mass-produci ng devi ces, Sy¢ radi o .f identification tags
(RFIDs), by mounting integr e LS, Apblicatigh ) on interposers that are
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suited for interrogation of the device. Such devices can be made by
|ncorp0{-Petd| @q@g?prl ate 1 C across the gap of two conductive surfaces
of a thi'nco |ve il mantenna. Such an antenna nmay be forned by

i ntroducing a gap bet ween a gonguctlv!e“ Esurface thus creating two
conductive portions or halv ncoded data for
I dentification purposes. The I C and the antenna act together as a

t r ansponder , Thiaiprésentingéntion relateRRodntgroisera mad r&dﬂﬂhi"bgf mougirg AR ipgerRKdt he
data encoded on the IC.

circuit chip (IC) or similar device using such an interposer connected across a gap between thin
film circuits, such as two conductive film sections of a conductive film antenna, or similar circuit
made from conductive film or other condictive flex circuit. More specifically, the invention is
directed toward amethod of mass—producing devices, such as radio frequency identification tags
(RFIDs), by mounting integrated circuit chips (ICs) on interposers that are then physically and
electrically connected to the circuit, such as a conductive film antenna, using a pressure sensitive
conductive adhesive.

Radio frequency (RF) devices such as RFIDs can be used for inventory management,
highway toll express passes, and many other purposes that are suited for interrogation of the
device. Such devices can be made by incorporating an appropriate IC across the gap of two
conductive surfaces of a thin conductive film antenna. Such an antenna may be formed by
introducing a gap between a conductive film surface, thus creating two conductive portions or

halves. The IC contains encoded data for identification purposes. The IC and the antenna act



“The invention is an interposer that includes a thin substrate having two
printed conductive ink pads. These pads provide a |larger effective
electrical contact area than I1Cs precisely aligned for direct placenent

wi thout an interposer. The |arger area reduces the accuracy required for
pl acenentogether &xa dianspandandficlc rageivesvan RE sighal andomodifigs ficacedridingt tovibe data

el ectrical connection. The substrate is coated wth a pressure sensitive
conduct i ssrodethesthedCt hat allows an 1Cto be electrically and nmechanically
nount ed across the conductive ink pads. Pressure sensitive adhesives are

preferred, bu ' ! [s.nat lhmted only to. pressure,
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[ nterposig[(, ideally wth the same adhesive as used to nount the ]

i nt er posiBKPRES- s Qriden lapger effectivierelecivicel rontactarea tham!(rs nreciselpaligned of
connecting ICs to thin nmetallic foils, e.g., leadfranes. In these nethods,

t he | C ifor dirbctqdatearent ojithofit anhiatdrpasef.r Theelargen area réduct£he labairacy @qeisdd gt ed
to electrical connections on the I1C by wire bondi ng techni ques. Because of
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support.” The present 1 nvention uses an I e avi ng con Ive
adhesive_to bhot.h nechani.cally join and el egtrjcal .connect, the I C to a
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nore robust connection. However, the scope of the present invention

i ncl udesleptacally and mephanidally meuntediiacroap phei condinative ink paids.i fgessiecsensitive of
an | C or other flush nount conponents. The prior art nethods have
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pl acenent was acconplished by first placing the individual base substrate
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base piece, .the IC had to be _precisely aligned for a physical and

el ect r | @dhegivsprised i moypicthe intarpogertl( subassemplyteith§sirckitds or pads on the

substrate and 1 C provide a small effective connection area and greatly

restrain the Methedsardnoharin theare ofednneétirgiCs @ thin metallict fods,gop, lehdfearhdsi n

metallic filmcircuit substrate. |IC placenent and nounting are serious
In these methods, the IC is affixed on top of the leadframe, then the leadframe is connected to
electrical connections on the IC by wire bonding techniques. Because of the fragile nature of the
bonding, the connections are encapsulated for support. The present invention uses an interposer
having conductive adhesive to both mechanically join and electrically connect the IC to a thin
metallic film antenna, thus maintaining flexibility and providing a more robust connection.
However, the scope of the present invention includes use in any thin film circuit application
requiring placement of an IC or other flush mount components.

The prior art methods have difficulty in aligning ICs with base substrates or vice versa.

IC placement was accomplished by first placing the individual base substrate in alignment with
an IC, such that the bonding leads of the substrate are aligned to the connectors on the IC.
Alternately, if the substrate is the base piece, the IC had to be precisely aligned for a physical and

electrical connection. The relatively small bonding leads or pads on the substrate and IC provide
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“Timtations for high speed manufacturing. A prior nethod of meking a RF tag
I ncl udes using a chip placenent machi ne that nounts |Cs between two
_“separate conductive portions of a thin filmantenna. This nethod requires
‘the precise alignnent of the |IC between a gap of approximately 0. 0 17
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speeds. This nethod is acceptable foor high-priced itens that can be

pr oduc at _slow.l.i ne speed. The.chi | ac t machi ne cannot be readily
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pl acement machine is relatively costly to purchase and operate. The

i nt er pdinaitatigns Hohigh spegd s1anpBA@ENEC over comes this required precision so
that a convertor, such as a | abel printer, can affix 1Cs with a high |ine

speed as reqpribefiethod oftaglingaRF tasinpladéasinga chip plidemienthaqiirathbampumsiuct s
I ncorporating RFID tags or simlar devices. A converter can use existing
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application of heat in soldering or wire bonding. Further, wave sol dering
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to the base substr , antenna hal ves) wth conductive adhesive. No
cubaso @R PregeR rsel B ERiRrEo AL S B BORIENoE AU bl Gireer Bcoig
detrinmental to chips. The pressure sensitive anisotropically conductive
adhesi velatigely cosilyitppurghass an operaie nkhedptepessrodthapre-pesidonsdifriovgroomes this | ons
and potential defect causing steps. 3 Current technology relies on the use
of a cesgliifddiprecisionso thimplcofebrds, sack 4serlabdl pfinte) ca 4ff&ICs with a high line speed

as required for uses such as packaging or other disposable products incorporating RFID tags or

similar devices. A converter can use existing technology to apply the IC mounted on an

interposer without the need to purchase a chip placement machine.

Previous methods also required bonding such as thermosonic; lasersonic; soldering; or

wire bonding. Such methods typically require more process steps and often have defects due to

the application of heat in soldering or wire bonding. Further, wave soldering or reflow ovens

often expose components to high temperatures that mﬁy cause damage to the components. These

difficult methods are replaced by applying an interposer of the present invention having a pre-

positioned IC to the base substrate (i.., antenna halves) with conductive adhesive. No heat needs

to be applied in placing and connecting the interposer-chip subassembly to the substrate circuit.

Heat and high humidity can be detrimental to chips. The pressure sensitive anisotropically

conductive adhesive used in the present invention overcomes these bonding limitations and

potential defect causing steps.




- the interposer to the RFID antenna or simlar circuit. Significant
flexibility, inproved efficiency and |ower cost are obtained by using a
printable conductive adhesive. To forman aperture in a tape, a relatively
difficult step of punching a hole is required. The adhesive of the present

i nvention i Cyrennteehinadogr relibworctha dsesf condaaivetshespNaFast-Ofred ilacty dtheh
I nterposer to the antenna halves, both physically and electrically. It may

be pri lg ' . 106 | I J: er . Of
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a substrate are known ., in the art. Oine such nethod, uses an ani sotropically
conduc@@&%ﬁ@?i%g@weééhu%g 3 paniaplecondyctivg aghesiye. orfarmngn sperture in a
substrate and matchi ng bonding raised areas of the 1C. The adhesive was

t ypi caldpg, anclatively difficelt stepyofepunchingai holads egoited:t The adhesivecoPehet pradent

si mul t aneously contact a raised connection of the IC and a matching raised
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do not conduct in the lateral or horizonta irection ransm t
curren nl L the yertical. difection ,between the, substrate and deyice
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cured after nounting the 1C on the substrate that thereafter provides a

per nenBaKing AR ARSTIWIRPr 156858, i n addition to a conductive connection. The
repl acenent of sol der bond connections by anisotropic conductive adhesives

can of ten Osiurtehaipetor bordisg KOs t6 3ondREVSTRI raAtedk 8f A #MsiatBiat known

concentrati ons of conductive connections, and can nake devi ces nore
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signifjcagnt. curi tines, wthout excessive heat, and w thout matching
bondi nipesh e bondiaen the subsiits and macbingdiending Fasdshasess of dCh e adaasive
pressure sensitive anisotropically conductive adhesive between the IC
nmount ewastypally an ssplaties palpmiet dontaning codusd e pati¢lbathat smhRaneausly comactsol ve
these concerns. Pressure sensitive adhesives are selected for ease of
appl i catrhjieed BHhec®oR®Sf the IC and a matching raised area of the substrate to provide
interconnection. The conductive particles do not conduct in the lateral or horizontal direction
since they transmit current only in the vertical direction between the substrate and device bonding
raised areas. Such conduction is “anisotropic.” The polymer is cured after mounting the IC on
the substrate that thereafter provides a permanent structural bond in addition to a conductive
connection. The replacement of solder bond connections by anisotropic conductive adhesives can
often reduce assembly costs, can accommodate relatively high concentrations of conductive
connections, and can make devices more amenable to repair and reconstruction. Similar
techniques are needed to bond ICs to thin film circuit substrates, such as antenna halves, without
significant curing times, without excessive heat, and without matching bonding raised areas in

precise alignment. The present method uses pressure sensitive anisotropically conductive

adhesive between the IC mounted on an interposer and the antenna halves (base substrate) to



- adhesives are avail abl e though not preferred. Prior adhesives with
conductive particles that sinultaneously contact a raised connection of
the IC and a matching raised area of the substrate to provide

~interconnection were not used wth interposers and required precise

al i gnnegive fHesé EshceARPPR]ALS séiﬁ@ﬁiv%ﬂ}?esﬁ‘i%néfrgg?lgalz@fdr@?sfgl%ﬁgpﬂ!:ciaﬁgﬁ %le er Al SO,

many di sposabl e substrates, such as t neric anngt tolerate
the high tenperatuyres associated with curing. The 1 Cs were previously
encapsﬁ&?ﬁ'é’&ggﬁf ?Vﬁﬂabjf)mquégf‘?megmg' chip face encapsul ant nmaterial on the
| Cs that are attached to the antenna. Typically, an epoxy was used. Besides
| ong cur i ngrior adhesivehwithieandottiwmaxticlesdlat smud anemabiontabt arafsed adrinectioshen
joining circuits to an interposer. The present interposer can secure the

| C, raphe IChRd ath@ehing ratbeeROXY¥f ehe%amﬂt@fetpmqa@rntérE&ngbﬁJ@&&eq{ot | C.
The curing of an epoxy encapsul ant often takes hours and Is not conducive

to high. uetion. . The present ipyention overcones the l.ong cure
e oPB RS BAE e PegSisf AFGHEREne P8 Bt BOuedicind e et aseiy eone
adhesive and an interposer that can secure the IC. Also, filled epoxy is
nor e roRgMatian. dhkse.apanyrdisposatle spbstrates,sueh asyhiamelymariofdims, cannotadlerase theepoxy
encapsul ants over the surface of the 1C. The interposer of the present

I nvent high t¢maperbrarasassdciated withictyng. | Cs have beconme drastically |ess
expensive, and are often not the nost expensive part of a device. An IC

may be i ncospon ' : i : . or
.prescripti ozﬂgéggéﬁgr% EPe&h(ﬁlgﬁF{dﬁg é@%gy gﬁ:b%#rhgﬁ éBvé)u 8}' 1@5:;1?%%?&%&41%%
expensi ve .c r@&gwt ., The " %xgen i ve devjce substrate,” for |ack of a
bet t erMmalEFiA| © sthatse pitarhed to the antennag Typyeal lysamenogy Was ppede tHepidss lang ¢ her e
Is a short circuit in the nmounted IC. Isolating the IC placenent to the
| ess w@ingnbmes thetuse pd epoxy olagsmasd hydeasirabledrittidondehet jaining diruitetteahed
before the final assenmbly to the nore expensive device substrate, such as
a t hi NnidrpdBeAMESPRserinttiposi? caf sdciiethe RS Fath¥f fhhn placing an epoxy encapsulant
over the surface of the IC. The curing of an epoxy encapsulant often takes hours and is not
conducive to high speed production. The present invention overcomes the long cure time of such
encapsulants by using a pressure sensitive conductive adhesive and an interposer that can secure
the IC. Also, filled epoxy is more rigid so devices requiring flexibility are not well suited for
epoxy encapsulants over the surface of the IC. The interposer of the present invention maintains
flexibility.
ICs have become drastically less expensive, and are often not the most expensive part of
a device. An IC may be incorporated into a device, such as an RFID tag, a luggage tag or
prescription label, in which the device substrate would be the most expensive component. The
“expensive device substrate,” for lack of a better term, can be spoiled if the IC is not mounted
correctly or if there is a short circuit in the mounted IC. Isolating the IC placement to the less

expensive interposer subassembly allows IC defects to be detected before the final assembly to

the more expensive device substrate, such as a thin film antenna. An IC on an interposer will
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make for | ess spoilage of the "expensive device substrate.” Spoilage is
limted to the | owest cost conponent when a | owcost interposer with an IC
~7is used. This relates to another critical problemovercone by the

I nt er poser-chip conbination. Certain applications require sequenti al

pr oduct malce fof lesxspeilages thteeixpenssueldizticabidtrae IChhoilage i3 UHRRH S RGN ERESY | cal
| abel s or packages. If a bad ICis inserted in suc% a sequence-critical

appl i caty n{ntr\ﬁhéﬁeaplo &qsgd'l?&é%e?g%ﬁ?ﬁ‘t“qﬁg? | i ced effectively shutting down

producti o conpl e |nd|V|duaI I nt er poser-chip
conbi nation as a subassenbly, the interposer can be applied by a standard
head that cahblif&gass t%qqﬁlaﬂatcrlyhalmr@b{gmmoméw the befposeGchip ehmbinatisgh. so
that there are no mssing | abel s or packages in the sequence. It has

t her ef dCertaie @pplicatings bepitki segaentiab pRydRCHEE of Bxpenbivt RIRSRE sub@tatdsS such as

i nexpensi ve to mass produce and easy to insert at high |ine speed,
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ci rcui t resent I nvention® nc rpora es sone t he

existin echno l.e alleyiating several of the problens associated
t her ewi®PR lcq WPthﬁg%@r gfouléei‘@v %%?JPR liegd s fechygh SM%QO‘apmdmm@mgnl

because they offer | owcost solutions and easy attachnment. Additionally,
t he i neompletedre tByotolafingntireu indédidual nigtegpastd-chifReombmatiomw aslar subhdsbmbByale an
i nterposer is necessary for such mass production. Summary of the I'nvention

It is qnﬂaﬁ;dgaraén%@asﬁﬁe@ftgyh né%r% ﬂéagzﬁmaﬁ f&gggmlmau{ &uﬂ[r%vdo% @h{fﬁl bag for

t he qU| ck 'and easy att ant enna simlar clrcuit
made II|ze%ﬁf|Imsubstr or o tallized flex circuit, by
usi ng "IN ‘8?‘5 8 5o el i e FySSin, Eﬂs ar pc A AR e dequsngh | o printed
conductive pad and using an ani sotropically conductive pressure sensitive
adhesi ve. | rthasghes¢foratedn fovind benefigial torpnediica enintdrposenthgt ibmespasivieb@nhasss a
met hod of making thin, flexible transponders, such as RFID | abel s and

tags. Brdddee afidleasyo el gk HAOSpead bréferabRAR Wﬁ[@hﬁedtﬁ:&ﬁ%@?ﬂsﬁ!& ty dat a.
The present invention uses an interposer having an IC as a
the antenna or similar circuit. The present invention incorporates some of the advantages of the
existing technology, while alleviating several of the problems associated therewith. Interposers
are well suited for high volume applications because they offer low-cost solutions and easy
attachment. Additionally, the improved method of manufacturing a thin RF transponder with
such an interposer is necessary for such mass production.
Summary of the Invention
It is a primary objective of the present invention to provide a method for the quick and
easy attachment of ICs to a RF antenna, or a similar circuit made from a metallized film substrate
or other metallized flex circuit, by using an interposer subassembly having a preattached IC on
a printed conductive pad and using an anisotropically conductive pressure sensitive adhesive.
In a preferred embodiment, the invention may be described as a method of making thin,
flexible transponders, such as RFID labels and tags. RFIDs require an RF antenna and an

appropriate IC encoded with data. The present invention uses an interposer having an IC as a
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6 subassenbly that is attached to a thin conductive filmantenna. An RF
antenna is forned by <creating a gap between two portions of netal on a
thin metallic film The gap may be formed by wusing a | aser or by masking
the gap before the netallic filmis applied to the thin film The IC via

an interposer, onnected, across the gap,between th nt enna portions,
hus o PEBRRTbly st A AERER 1A R Fobr LR B Geans o 40 Rogh BRLls Jarmadcby

i nterposer has two pads, such as carbon ink printed, that nake el ectrical
cont actreating a ghpbétweemtwacpaatersmi setal ohiadlria mevaliic fim. eTtegtapinea Yeyfornsaitguct i ve
adhesive. A pressure sensitive adhesive wll not require significant curing

time fQgingatlaste BFBYaland BRYEB beidre e ni@alliViiA i ligﬁiﬁlehgstﬁigodl%eﬂi%oﬁer’ an

ICis not directly nechanically and electrically atta e ant'enna.

connect oM IR Forectl il | asdibelieh e pfiEmpmons ) GEAE Hace

substrate filmwith two pri nte.ddpads. An | C is connected between the two
el ect r REAP) Yo wisingos beating &5 requieed hecausp thedinterpaserhas Wwalpadsdsietl as sarbor inkr al
support and can secure the internal conponents. Qher flush nount

conponprihed, HiatlmakeselddaiRal con@cDAi e pbRMed BitBhaShFof, iE GRNVIELHRally T S
renoves the |imtations for precise placenent on the |eads of a circuit.

Addi ti I - ca unted on,conventional .citrcuLlts, via an

"t er pERRuctr adbeliyEr e R PRI RNERTY S bl it ilicsbe eiifige o,
bet ween antenna portions is critical for proper functioning of an R F
ant ennattachmenbio kespme gHpctivs. di ct ated by the spacing between the | C pads
and requires the ICto be precisely inserted (by nachine placenent for

i nstance) baVidedi dischpatiatenfoser, I i3 Aot &r&ﬂﬂm&ﬂﬁhica%hﬂhlé&ﬁﬁl&ﬁhﬁ@edg ap
between |1 C pads. The interposer isolates the IC placenent to this critical

een 1 € ne - . critical ted bet
222 A9 SRS A RSB AR T,

across the tchritical .gap tfﬁtween t he interposer pads.  Since the connector
pads of? 9 the antenna cifcuit. The interposer comprises a base substrate film with two printed pads.

AnIC is connected between the two electrically isolated pads. The interposer can provide added
structural support and can secure the internal components. Other flush mount components, such
as LEDs, can be attached using similar techniques. This removes the limitations for precise
placement on the leads of a circuit. Additionally, IC’s can be mounted on conventional circuits
via an interposer.

Placement of the IC is easier with the interposer. The gap between antenna portions is
critical for proper functioning of an RF antenna. The antenna'gap is dictated by the spacing
between the IC pads and requires the IC to be precisely inserted (by machine placement for
instance) between a space of 0.014 and 0.020 inch, which is a typical gap between IC pads. The
interposer isolates the IC placement to this critical gap by limiting it to a subassembly having a
critical gap created between two relatively large separate conductive interposer pads. The IC is
placed across the critical gap between the interposer pads. Since the connector pads of the

interposer can contact any portion of the antenna pad to establish electrical connection, placement
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I nt er poser can contact any portion of the antenna pad to establish

el ectrical connection, placenent 7 of the interposer is not constrained by
‘the relatively small critical interposer gap. However, the interposer pads
still maintain an electrical connection across the non-critical antenna

gap. Thi,s_ . renoves the | I t.constraint... y..th L
antenrt) e pRFRRE Buted Ropae S TRCo PP B R Gaa A B eel Bttt g ¢ e
function of the critical gap in the circuit. The larger area of the,

i nt er potseposprprsisistit madstaintan electiicad gnneetden acsessithr ns-eritivabantensia gaps This i ng
manuf acture while still providing effective electrical connection. This

al | owsreidvesihk ¢CHRadehrEEEbnRGAIABEedtBE bP e criticAln®nAa k&Y loehied OFBNY antenna
tol erances. An exanple of such an interposer pad would be a printed carbon

i nk t ' ' . i e ' IS an
expenatale Syt VLR R RRRR bR drfe oricfARRREE B0 e BrestShed,
necessary extension of the pad from the IC connectign area. It is

cont erffithe bverppser paderedueasdhe peprrasy requised dos plreasmemt pEIGiAuring martfagure t he
entire interposer surface. Wth the present disclosure, insertion can be
used while stillproviditigeeRctividtedtridabcqimeation. Phisalows a1 10te pe placédacrousshegup
thereby sinplifying the critical 1C placenent step. There is still a
criti 3 [t J.Spd c f Q. Laht | nna
pat ety ter Bkt SicrihcSs SRBSAble STl 1irpARBbAd Hofld bEE pRALEICD
For exanple, tickets, |uggage tags, anti-theft ,device§,or.inventor

cont r srarkeayink dbatis2Giinches @ended fiom therlGr cornedtionaiedr Sibyands ap EXRERSHS.
Direct attachment would require a reconfiguration for each different

ant enrsabstituriforcarbon atkaunid. thByoleratcerdadititate tig ricbesshr§ extensienexfithevpal fréwa

I nterposer in a preferred enbodi nent, the finished part can vary w dely

and nGje RACHHRE o Aea Pl 85 msﬂlﬁ'tﬁgf}ﬂi fle@hfbo iﬁ{m@lbg%p% PQ& fs‘-‘do‘?gﬁﬂtcﬁ%hei n,

nunerous I nter pOSGI’-ChI P supbasse Ies are prepare subsequent

attacgﬁrent_to antennas. by starting with nunmerous printed interposers on a
web t %‘Fttrﬁmatemoﬁ‘?’asl“l'f?%of ICs is attached. Nearly 1000 interposers can be

pl aced on each - _ _
With the present disclosure, insertion can be used with many devices. The interposer

pattern or repeat is constant thereby simplifying the critical IC placement step. There is still a
critical gap, but it is in a constant format. Variability of the antenna pattern adds significant
complexity to the direct IC attachment process. For example, tickets, luggage tags, anti-thefi
devices or inventory control devices have different layouts for antennas or other circuits. Direct
attachment would require a reconfiguration for each different antenna or circuit layout. By
standardizing the IC placement via the intetposer in a preferred embodiment, the finished part
can vary widely and not encumber the process.

In a preferred embodiment disclosed herein, numerous interposer-chip subassemblies are
prepared for subsequent attachment to antennas by starting with numerous printed interposers
on a web to which a plurality of ICs is attached. Nearly 1000 interposers can be placed on each
foot of web with a width of 18 inches. Preferably, each interposer-chip subassembly is separate
and rectangular for easy application like a label. The group of interposer-chip subassemblies is
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foot of web with a width of 18 inches. Preferably, each interposer-chip
subassenbly is separate and rectangular for easy application |ike a |abel.
'The group of interposer-chip subassenblies is 8 inexpensive to mass produce
and easy to insert at high line speed with | ess spoil age of devices due to
def ect jnuepdrisive t&hfash P%o%fu@@&ﬁd SasPHh& iHEs hﬁﬂg@uﬁ@fpeed i thi 1884 Sp BTl RS Df dpAess of 80
feet per "mnute. This invention also includes a geonetry of conponents

t hat all ows, for. attac nt, of the interpaser chip subconpone egar dl ess
of ¢ hed RHRTERBCRT TRAMs oSt BooSmrR Pl eI ol BES “Hang gheg fEEP B
attached. Current 1C nounting technology requires the IC be nounted across
the imimntgoser gap. Interposers are inserted in the web direction to be
accurately placed on the antenna or simlar circuit. The gap nust

present |y bfhReRRAMHShaKbICclbdeshRRoMBIrE6 RREHonMDthadkllotdifbpatadhiteritof tHe
orientation. Therefore, w thout the inproved geonetry, the interposer reel

must be, oriented rallel to . | ' : .space
lim ta'tt’ite25'¥:¥‘,)s‘3f5|‘:§]:?SS|?1 WP%P&\W%%&GS%Eﬁ%prh?lleﬁﬁgg??gﬂ‘goa?&o aﬁgfs“c@ﬁg ¢ Eehrlg I ons,
it may be desirable to orient the antenna gaps either parallel or

per pendhishlihis attached Gsrentil€ seeunsing terlnplogy srauires g 16+ g“aﬂ}?l“?'&ﬁtaf’@ﬁ? the,
fact, in extrene cases, it my be desirable to orient the antenna gaps at
angl esinfdrpeder tgapnidlerposerOfte insertddeinvehd webndimbiioh te bs accuratelyeplacegleamtiter i es
fail. This limtation can be overcone through geonetry that allows

uni ver rj L QEL..0 e I ; h ol

"t or ot o Bfle Aol TiiCad hBN elchul BE pbERndlal o A irkiapbiet itk
geonetry includes_conductive_jnk pads . that are in the shage.of a butterfly,
pr opel giggction dys e {¢ é’“ﬁ’&@%‘%‘?-n‘rb‘?r f"é?’éfﬂﬁ?“?/ﬁ‘? Hmproxed,8eatmtey, the IRSToSeRAgEh each
portion. The butterfly, propeller or bowtie pattern extends from one
coner miust becoriemite] paralld] e the@noming avebdaimg prin®de pattern nust maintain a gap
perpendi cular to the web to allow for I C placenent across the gap.

Preferably, D%ﬁ ¢Q Bekite tinvituRH e b/@niigumtibh) vl opfimiRitohed ofifeptdttbideRtionslges of

the [ abel wt

it may be desirable to orient the antenna gaps either parallel or perpendicular to the web direction
during pﬁnting or application. In fact, in extreme cases, it may be desirable to orient the antenna
gaps at angles other than 0° or 90° to the web, in which case, current geometries fail.

This limitation can be overcome through geometry that allows ‘universal orientation of
the antenna to the web and allows efficient interposer insertion regardless of antenna orientation.
The improved geometry includes conductive ink pads that are in the shape of 2 butterfly,
propeller or bow-tie pattern preferably with a separation line between each portion. The
butterfly, propeller or bow-tie pattern extends from one corner of the label to the opposite corner.
The pattern must maintain a gap perpendicular to the web to allow for IC placement across the
gap. Preferably, a conductive adhesive is printed or applied around the edges of the label with
a recess of no adhesive in the center.

It is also contemplated that a metallized film package can be used as an antenna for an

RFID device. Metallized fiims and papers are common components of packaging and labels used
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a recess of no adhesive in the center. It is also contenplated that a
netallized filmpackage can be used as an antenna for an RED devi ce.

‘Metallized filnms and papers are commobn conponents of packagi ng and | abels

used for barrier properties, opacity, and desirable graphics. Due to the

Conducfdr\ﬂah'yer%froﬁrt"@t %eic'lt?%d RLARE ra hibe D'Fé & thakosdRuliiet 4 fH@ aﬁ]‘l]ﬁeguRF

antenna. Wth a 'l aser can be ved trromthe package

| eavin he base filmintact, s hat t re two electrically a

physi coetape. FE il b s mwprﬁf@@ﬂ%@etﬂ CgA B RrGqve from the

I ncor por at ed bet ween the portions to provide electrical isolation. Another

non- copatkege fibm shuts deavargethe dascHfilasintacpap dhat drerpareytwerelectrinallg abé physigaliyat ed
to the nmetallized filmso that the packaging naintains two electrically

i sol at gelatedPorfeiRDf mAfIFPNRIABE. | A ik Bhad afc'd'bEHécnﬂ{etﬂo?ﬂuﬁ'nsl?é progidabl y

using an |nterposer w |l convert the package into an D device (or a
sim | ar,_devic to the rt| ns of the netall surf

avai | a%f’re cq,l h?’ér%‘&g ragy C%‘bdugﬁb"r? ARSI afbﬁ(?ﬁaﬂeor( ‘gﬁﬁﬁ) as
descri bed here| nto replace the |less versatile bar code. A separate

subst rlaménased to dheimetalbizadnfilm sorthati the packaging maindainsyee elestrtichllydsolhied
required because the nmetallized filmlayer formng the antenna is a

por ti odurfated. 6n fedmiitdintderdted clﬁmtehxdiaﬁefemuy lelihg% ihlEpdseravillefivdrt e e |

shows a top view of an interposer-chip subassenbly of the present invention

Chove SR q al RPIBARMRE T iR o T athilodhi BORGER of B mbples, 1

gap of a thin netallic filmof an antenna; Figure 3 is an expanded

per spe%ﬁavelsﬁvmldv Ihe interposes sambreanplied wdhe ackage RIHBwstanpa) asrscribgd d

| abel ; Figure 4 shows a | abel and conductive ink; Figure 5is a preferred
pat t erteréiatto tdpaceahsliesd versatilalar code. A separate substrate of the device that contains an

antenna layer would not be required because the metallized film layer forming the antenna is a
portion of the packaging film.
| Brief Description of the Drawings

Figure 1 shows a top view of an interposer-chip subassembly of the present invention
positioned on a web containing a series of such subassemblies;

Figure 2 shows an interposer-chip subassembly of the present invention across the gap
of a thin metallic film of an antenna;

Figure 3 is an expanded perspective view ofa liner, conductive adhesive, conductive ink,
and label;

Figure 4 shows a label and conductive ink;

Figure 5 is a preferred pattern for the conductive ink;

Figure 6 shows a die and conductive ink;

Figure 7 is a preferred pattern for the conductive adhesive;

Figure 8 illustrates the conductive ink and adhesive;
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Figure 6 shows a die and conductive ink; Figure 7 is a preferred pattern

for the conductive adhesive; Figure 8 illustrates the conductive ink and
adhesive; 10 Figure 9 shows an orientation of the interposer to a

hori zontal antenna or simlar circuit; Figure 10 shows an orientation of

the inter popgfuré 9s1@owsaantdrﬁatanaﬂbmem@@o§armAﬁdnz%hfawtknnaa&%ﬁﬂmmu& |
shows a |iner, conductlve adhesi ve and conductive ink as an assembly 'step.

ant enna 20 |60 Mkflar il Skl b e e fedbarteinaon SR gt

metal lized flex ci rcwt) can be made froma thin etched or stanped foil,
typi caMC&/ manuf actured froma thin foil of copper, copper-alloy, or
ni ckel -iron alloy by stanping or etching. The etching or stanping creates

patterns onFiguré pkslidwata lirer,cvadaniveadisive@l eond®tive ik asein SEBIY sRP.
antenna include printing a conductive ink. This invention relates to IGCs

10, which are joined angy&fhed Héscaipti¥nG evERise I ndi vi dual antennas 20,
focusi ng on the interpos nd the printing of

contact pad d 36.thereon onto whi the 1.C 10 i.s rporat ed. The
| ayer of an?‘s@"r%&'&?% E?c"’lq%C“FS‘P@@QB?%S‘%%F’crﬁ“%}bméﬁﬁg‘é’%@e@éh@dkes
contact with connectors of the I1C 10 as to interconnect the antenna 20 and
t he | dilbDor SthesBwtatlizeddlexicincwie) cad the sade froar & tiip keheddr §tamped fodl, ofpically
application, but other adhesives are avail abl e though not necessarily

pr ef erhegufadivfeddfrbines &tk faiiReTh ;?e? &bEEﬁalW”@i"?ﬁdk\éﬁzroﬁaa'ﬂo?%g”szﬁﬂglhg

association w t h the i nterposer pressure sensitive’c

adhesi referred for. atta t of the,li oser 30 t he .ant enna
20 or SR FHeRH it slafpiti oo ?Srpé‘B%‘Hf on, S oD Atendas, Ol Heeich °t h
IC 10 to the |nterposer 30, such as a conductive hot nelt. The subassenbly
i ncl udifanaking an anfernadnglpdeprinsiog s condustiveinkh Thisineention relates tq I€sd8nwhich wi t h

are joined and electrically connected to individual antennas 20, focusing on the interposer 30, its
substrate 32, and the printing of contact pads 34 and 36 thereon onto which the IC 10 is
incorporated. The layer of anisotropically conductive pressure sensitive adhesive 38 makes
contact with connectors of the IC 10 as to interconnect the antenna 20 and the IC 10. Pressure
sensitive adhesives are selected for ease of application, but other adhesives are available though
not necessarily preferred. Two different adhesives, both conductive, can be used in association
with the interposer 30. A pressure sensitive conductive adhesive is preferred for attachment of
the interposer 30 to the antenna 20 or similar circuit, and a different adhesive can be used to
attach the IC 10 to the interposer 30, such as a conductive hot melt.

The subassembly includes IC 10 on the interposer 30 such that the IC 10 is in contact with
both pads 34 and 36 of the interposer 30. The subassembly is adhered to a base circuit substrate
to form a device. In a preferred embodiment, the subassembly is adhered to a thin metallic film

antenna 20 to form an RFID.
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both pads 34 and 36 of the interposer 30. The subassenbly is adhered to a
base circuit substrate to forma device. In a preferred enbodi nent, the
‘'subassenbly is adhered to a thin netallic film antenna 20 to form an RFID.
| I Figure 1 shows an interposer 30 having a substrate 32 (on a matrix web

40) with anFigate hehess biidterpoIenS0i Hav eigroadstrad 32 oh dehtrix wsh djpdvith ag
possi bl e such as .400 inches square, not including the matrix web portion
(whi ch i ol : | ' : ' r The
 ntor pragEtd ) 68 e Eitel PRSIl o) SRAI B RS HRS IR fo LR ERE

square, . that allows for ease of .insertjon by a standard ess head. An

ei ght e@RuAMNEnthGaRatEXnWeR BPEIaR Corigh tsywRieally ﬁtoéﬁﬁag@ssméenéﬁ risk¥eenachse in

mass production. Figure 1 indicates a rai sed non-contact area 44 of the

i nt er pineeposdf). diheuntdrpoker I0praferabiielsaslatgenefricahape) sudhedsghrectahgle besquarel 0. The
non-contact area 44 is created when the interposer 30 is applied across a

gap 66xef alfbwis ol eﬁ%t&*ihie?ﬂéd !(:?Ff% Sahei re$9hedS AN eiMteeR-ifidiCvel? canl&ntaih al Sed

area 44 assunes a hei ght of ch for the ICand a ten-degree contact

angl e. . The .i nt er poser.substgate 32 can a variety of filmor paper.
Fl exi t}pgtys-ﬂﬁéqtpggécg,sagagqqss rﬁfﬁ SprPé?SF@rc%l%F%?rbr paper, are preferred.

| deal |y, the surface of the substrate 32 is ink-receptive if a carbon pad
(34 or 36) Bigure kindidates peuised aoprcontmetcarearde opg In@rpaser3Baround theok{Hl@t i ve
surfaces that are designed to make el ectrical contact wth antenna

porti %ﬁﬂﬁ%ﬁrﬂﬁﬁ e heiBAflSt B4 1@NJ. 3he REMVbfLt Ardaardde cRhledGiienahe ddeg al
cont act, I ch reduces the accuracy required for placenent of | during

f / il till I di f ti trical kon.
T o 8o b B P BB e S bS8l EREE T Ried
transverse to pads 34 and 36. The pads 34 and 36 physically and
el ect rarem$4 gssumss adeishhel QPRGnah fosdhe fComd aign-deares 29ntﬁ¢téngénduct ive

(preferably pressure sensitive) adhesive 38, as shown in Figure 2. There
I's a gap A46THecinvezpaset hiebstraed $234n bad vatetg of filmbor plysy. Hlexible substrates, such

a polymeric film or paper, are preferred. Ideally, the surface of the substrate 32 is ink-receptive
if a carbon pad (34 or 36) or a similar pad is printed.

The pads 34 and 36 are conductive surfaces that are designed to make electrical contact
with antenna portions 60 and 62. Pads 34 and 36 provide a large effective electrical contact,
which reduces the accuracy required for placement of ICs during manufacture while still
providing effective electrical connection. As shown in Figure 1, the pads 34 and 36 would
conduct only in a direction transverse to pads 34 and 36. The pads 34 and 36 physically and
electrically contact the antenna portions 60 and 62, via conductive (preferably pressure sensitive)
adhesive 38, as shown in Figure 2. There is a gap 46 between the pads 34 and 36 so that they are
electrically isolated surfaces. The gap 46 between the pads 34 and 36 is not as critical as the gap
66 between antenna portions 60 and 62, which makes it easier to insert the IC 10 attached to an
interposer 30. As shown in Figure 1, the carbon ink area of the pads (34 and 36) is 0.04 square
inches (0.2 by 0.2 inch for each pad).
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~electrically isolated surfaces. The gap 46 between the pads 34 and 36 is
not as critical as the gap 66 between antenna portions 60 and 62, which
makes it easier to insert the I1C 10 attached to an interposer 30. As shown
in Figure 1, the carbon ink area of the pads (34 and 36) is 0.04 square

NS, (0. gt HRShed O Py 08 o RUALAR! Kol MEcAp O

fl exographic, screen, or rotogravure are suitable. The preferable

r esi stfééﬁgés flexpgraphie green] roolgFaY upsaare sejtabice . Thempueferbia esigtanee isdessthaad on a
stripwith a 10:1 length to width ratio. Omsquare is determ ned by

di vi di 70 $18s pes sqiladd) C (R ARty G Bithsuré D og atshep Wethod DODViedddh ko Width réfiwi ce of

mat eri al depends on the costs and |l evel of conductivity required. The

| owest ' L. i S ] f r i rRXiHEt el y
100 or YR Beds df ERUBLERr Byl dind HERlotaopt e Shidfon: IO 38810 188 2.
but silver is approximately ten tines as expensjve. Certain netalljzed
fi1 ms qholce of materi dgpendsiondhp)costsand lsveloficanductvinteguiredn Hhglomestppssibige

| eadi ng edge 45 of the printed pad 36 can serve as an alignment mark in

pri nt irggstanéSissdealty prefefred) UCaban id apprbixivgateyJO04hmisped s@iabe ¢omparedroliesgt h.
It does not extend the whole Ilength of the substrate 32 and is

repre | f | | E Il er
7 LB Y er Syl B M il MoppfClimBRci Rl SR, RERAHT
silver ink pad. need not be printed_.qon.the entire jnterposer surface. A
condudnstabized films (i s YapRt °§\§"éﬁ@§gfqtﬁé‘aﬁﬁﬁﬁ%ﬁéﬁ?"§i”§ﬁ“" e device, such as
an RED tag. The conductive adhesive can be applied or printed over any
conduct or i Tikd lediding edee 45 bf thegrintdd pad 36rdantseryecasnd atigiuventi mérk if efintieg.
carbon or silver or conbinations thereof), foils or other conductors.

| deal | _«éﬂchﬁae \ﬁx?lggu?éj Deghdifg eagk PFisUPTID fnbh IPKALHANEdHQ! fbtleRRnl thelWndibat

bonds t together? A pressure sensitiVve anisotropically conductive
adhesi,ve j s st.desitable to nmoupt the | 0. to.theninte ser 0, as
nel - detiath O Heubsies Sendis ipresEiahe Siarinteq Fehehibe “ThE pids B9 5RE 26 may

be smaller if a more conductive material such as silver is used. The carbon ink or silver ink pad

need not be printed on the entire interposer surface.

A conductive adhesive film 38 secures the components of the device, such as an RFID
tag. The conductive adhesive can be applied or printed over any conductor including metallized
film, printed conductive inks (either carbon or silver or combinations thereof), foils or other
conductors. Ideally, the same adhesive can be used to mount and hold the IC 10 that bonds the
device together. A pressure sensitive anisotropically conductive adhesive is most desirable to
mount the IC 10 to the interposer 30, as well as to bond the resulting tag or device together. The
conductive adhesive is preferably printable. The pressure sensitive adhesive film 38 will adhere
the components together with an electrically conductive film that transmits current only
anisotropically.

The conductive adhesive may also serve to hold the interposer 30 to a liner, which allows
handling of interposets 30 in roll form to be applied as labels from reels. The adhesive properties
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conductive adhesive is preferably printable. The pressure sensitive
adhesive film38 will adhere the conponents together with an electrically
conductive filmthat transmts current only anisotropically. The
conductive adhesive may al so serve to hold the interposer 30 to a liner,

whi ch g af 4 Df: [ L, f ' as
abel S e eRIC LRI ort BEELBPRERThe filler ] cilioie B BB RrFREIR A 0
are adj usteg%vvl th the |jner t,a f:i\ci litate the handling of .interposers

dur i ndlWrBe-{t AETHBIRAL Aot RIOYFB T ¢hse PEAPSEISS 9 AR mechaniea) ingertiRl Wdu®thni cal
insertion in high volune applications. The pressure sensitive adhesive
does natlumegpphieativhe application of heat to adhere the conponents. The
pressure sensitive adhesive can be cured through radiation (UV or EB) or

can be conygnbiegiat sinhsHiveSdnésid fiss naﬁreaeyyrﬂ{}teagﬁaﬁéﬁf&nqgf g\eﬁét‘araaha%%- W

cured adhesives have been used as the prefe curing/dryi ng nmethod, and

Lo AR BRER AR B S S Br AP B ED o,

the ani sotropically conductive adhesive is a printable, UV-quick curable,
pr ess thesonyemivnallydriedilaishirassol veat-based at wiatasbased). UVexirpd adhesivesthitvedbeeres t o
be avoi ded include those that require UV, heat or m crowave curing that

have aRedR3AREPLADIE] Cuti dﬂyﬂ%' rhéthod)i 4hd 6P ARM-spRéD PrduLitdh, alfifclobamslr €
sensitive adhe?i ve fil ml:?/8 i deally has a m@i r?gl rgesi stanced,ilﬂbut nmetal or

aines G BREH i P ARk L PR SR male s ARG R Al SO KBRERTEIR 2

having properties that avoid bubbling. The adhesive nmust praovide
suf f i dieally, pas anisetrepieally eenductive) adhesyreis o dsintablen Y yhickpaiseble.npressireon. 1t
shoul d preferably maintain flexibility without losing its connection. The
adhesisessitise pdlefsbreathhtympintaidseits fiendbilitsh e Adhesives tto be aveided ivebhader these that at t ach
the interposer to the antenna halves, both physically and electrically.
The adp&ste W\E%ap%r ikdWade curing that have an unacceptable cure time for high speed
production. The pressure sensitive adhesive film 38 ideally has a minimal resistance, but metal
or other conductors adversely affect the adhesion. The pressure sensitive adhesive film 38 must
be suitable for high speed applications, such as having properties that avoid bubbling. The
adhesive must provide sufficient bonding and electrical properties at a high speed insertion. It
should preferably maintain flexibility without losing its connection.
The adhesive is preferably printed over the conductor area and serves to attach the
interposer to the antenna halves, both physically and electrically. The adhesive can be printed
either by flexographic, gravure or screen printing or other suitable printing methods.
As shown in Figures 3 through 11, the preferred geometry allows universal orientation
of the antenna or similar circuit to the web and allows efficient interposer insertion regardless
of the orientation of the antenna or similar circuit. Figure 3 is an expanded perspective view of

a label 82, conductive ink 83 with two pads 84 and 86, a conductive adhesive 88 with a recess

89, and liner 90 with an aperture 91.
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either by flexographic, gravure or screen printing or other suitable

printing methods. As shown in Figures 3 through 11, the preferred geonetry
al lows universal orientation of the antenna or simlar circuit to the web
and allows efficient interposer insertion regardless of the orientation of

2 | abol 52 FBEeopy Ohe bR bdng Bt fok a4 AR BELTACThaneord o ©f

adhesive 88 with a recess 8 9, and liner 90 with an aperture 9 1. 14
Fi gur epeppehembutanaybseshaped ingcdbusterbyrsbiovetis patepapseigrabhnyitb g separption ling n ¢ he
shape of a propeller, but may be shaped in a butterfly or bowtie pattern,

pr ef er péthgenveidh poraePes cahibest Heisaen intRigive Sn Rrqatteor idsargapor Geparitast lidee seen
in Figure 3. The pattern has a gap or separation line that is

Dot or 2 1 BipbRURIE, W' Saflq At Tor L pRicBRERT oS0 0p) P Bl

corner of the |label 82 to the opposite. corner. Figyre 5 is a_ preferred
pat t er propghler; prbowtig pattery erefenably gxteady fromppe comgr ehthrdabe! §3 o thepposite
conductive ink 83. Figure 7 is a preferred pattern for the conductive
adhesi sméB. Figurefseis alpreferred pavtechifotr theecondathiveiinie8 Baind Figure btshdws r depgidi ed
around the edges of a label with a recess 89 of no adhesive in the center.
Fi gure L J es the conductive ink 83 and the conductive adhesive 88
as the‘ffﬁ"r&gkg@ﬁ&?g' each other geonetrically. As can be best seen in Figures
9 and 10, the inproved_.geqnmetry .al] ows universal. I gnt.at.i.on of .the

ant enna por ¥ l%‘ﬁ"sng)lwrﬁf? € ?imc% fqu.Ee ernduetyeAdhesive ﬁ% ﬁ’f(—? rabl% afangygtive
efficient interposer 30 insertion regardl ess of antenna 20 orientatjon.
The gesdhesivg 88fis ponted neapplied atoond thef edgesaofialabetorith afecessd9 ofinergdbesive imhi p
subconponent regardl ess of the orientation of the antenna 20 or simlar
Ci rcuiglec'gf;@r,antenna gaps 122 may be oriented either parallel or

per pendi cul ar to

Figure 8 iljustrates the conductive ink 83 and the conductive adhesive 88 as they relate
to each other geometrically.

As can be best seen in Figures 9 and 10, the improved geometry allows universal
orientation of the antenna portions 120 and 121 to the direction of the web and allows efficient
interposer 30 insertion regardless of antenna 20 orientation. The geometry of components allows
for attachment of the interposer chip subcomponent regardless of the orientation of the antenna
20 or similar circuit. The antenna gaps 122 may be oriented either parallel or perpendicular to
the web direction during printing or insertion.

Figure 9 shows an orientation of a horizontal antenna 20 or similar circuit to the
interposer 30, and Figure 10 shows an orientation of a vertical antenna 20 or similar circuit to the
interposer 30.

' Figure 11 showsa liner 90, conductive adhesive 88 and conductive ink 83 as an assembly
step, which can be used as areel. Figure 1 shows an interposer 30 on a matrix web 40. Different

methods and label printing equipment require different configurations of the interposers 30. A
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the web direction during printing or insertion. Figure 9 shows an
orientation of a horizontal antenna 20 or simlar circuit to the

i nt erposer 30, and Figure 10 shows an orientation of a vertical antenna 20
or simlar circuit to the interposer 30. Figure 11 shows a |liner 90,

conducg.L. y: Y uct Lve | SS€e I ch
can befehéxggaeggx??r reeg?.% t%?gnﬁ g&% @#}%ﬁ/‘\:g dg%oﬁ %?%8?2&3% %ﬁk%e Wé{léra?;’(() wb 40.
D fferent _ nethods and |abel_ printing equipnment require different

conf i gtigmalingisfosmationto produgiesoF qualgy cantidd eqeipieRly edge or even a trailing
edge of each conponent can serve as an eye mark 130 for signaling

i nf or mat i onld ®pRfertidahéthod,ake shethod oy meitigrORF efpeidenies! withdut ehedappliedtiond
nmet hod, the nmethod of naking a RF type device, wi thout the application of

heat , 8%{=i°8&§ﬁpoﬁf‘§t5‘%§§?ﬁf: | . providing a thin filmsubstrate circuit,

such as antenn Ion ormed from netallized filmor other netallized
flex circuit on a polynerjc fjlm, 2. fqormng an interposer 30 havjpg two
separate print edPEVidibg adhin él'ahﬁmraﬁs‘aﬁgcugzlsu L. %““WBFP“&rf@"B‘?‘JeE@PabI y
printed in a butterfly, propeller, or bowtic pattern wth a separation

| i ne between eacmemblizeddiim ok otloendnetaliived fehasiutencepolimeriafiphi ed or printed
over any conductor including netallized film printed conductive inks

Conduct ore. 73, plcaming L nRpEgERe ARRERR, LRk obrintsd Pt e RooniaePhedsit 1o 1 6
Subassenbly: 4. RobAGch He propep B BietifAP Bbn: SrElsr oy By e FafiePon of
the thin filmsubstrate circuit, such as over the gap between two
met al | i zed porti with eparationriineetewvednceach portion. A conductive adhesive can be
applied or printed over any conductor including rﬁetallized film, printed
conductive inks (either carbon or silifer or combinations thereof), foils or other
conductors.
3. placing an IC 10 on the interposer 30 such that the IC 10 is in contact with both
pads 34 and 36 of the interposer 30 to form a subassembly;
4, locating the interposer-chip subassembly over a portion of the thin film substrate
circuit, such as over the gap between two metallized portions of a thin metallic
film antenna;
5. electrically connecting the IC to the thin film substrate circuit, such as by placing
the interposer over the circuit, connecting it to each antenna portion, thereby
securing the IC and at least a portion of the circuit; and
6. cutting the circuit substrate to form individual devices.
The method of applying the IC mounted on an interposer can be accomplished using a

standard press head, which is existing technology for many convertors. Preferably, numerous

interposer-chip subassemblies are prepared for subsequent attachment to circuits to form devices
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filmantenna; 5. electrically connecting the ICto the thin filmsubstrate
circuit, such as by placing the interposer over the circuit, connecting it
‘to each antenna portion, thereby securing the IC and at |east a portion of
the circuit; and 6. cutting the circuit substrate to formi ndivi dua

devi ceghidiend¥pedad Ado, aPadditi sl $teyeof deteTHHNEEBctOBN B ICHEEIhP PREpoSRLIcdne
acconpl i shed using a standard press head, which is existing technol ogy for

or opar BRPRGREN e ot foe INERERE o R EPRRFGrGH e BUORERE Ml e O

i ne speeds. Al so, an additjonal step of detecting defects on the ICs on

t he i ndefpgbedfsassemblyyall e skigpebd before appl yi ng the subassenbly to the
thin filmcircuit. If defects are found, the defective IC assenbly will be
ski pped. Al Ahugsh thHeeprefeeied rengtsbdamdandifinbatinadntibhds iilhuserated candi descriibedsinr at ed
and described in connection with a particular type of IC, antenna circuit,

and t LLs: . S i e AN ! :

embod; SoaneCi i 8 AR fyre U (R An b birei AL e D PO MR for PR, 1

t he scope. of e.invention. The exappl es of.gaps between apt enna.portions
are f o Varialy pideviaep o ST TRRRANTENtS ARyl paiGalen s TRB e AP dRAR S dc an be
used with a wde variety of configurations. Various features of the

i nvent withinhtie eschpeof pherinventioar | Theséxamplesnef ghps betwesd antenna goertians iaoh fati t h
the illustrated enbodi nent of the invention, however, it nust be understood

that JRSeRidAHUrb&ses Andahis msgglefrt&ﬁﬁmgeniubt &t BeAlised avith 4 Wade valiety of

invention is to be given its estt interpretation within the terms of
e APQRRAREARE! VRrious fodrel Sfind invehicifHale LG ARIGerly 1RBM kb BldcAiBed A9
connection with the illustrated embodiment of the invention, however, it must be understood that

these particular arrangements merely illustrate and that the invention is to be given its fullest

interpretation within the terms of the appended claims.
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a first substrate; an antenna el enment disposed on the first substrate; a
second substrate; a first contact pad and a second contact pad di sposed on
the second substrate; and a circuit coupled to the first and second contact
pads, wherein the first and second contatt pads are designed to nake
electrical contact with the antenna elenent. 2. The RFID tag of claim1l
wherei n agQiaAKMsn of the first and second contact pads is selected froma
group conprising butterfly, propeller, polygon and bowtie patterns. 3. The
RFID of claim1 wherein a conductive adhesive is applied to at | east a

portion ofi the finst Bﬁgﬁ- 4. The RFID tag of claiml
wher ei n aIl' I eaétgagﬁ)eﬁ%{h ) t@%ﬁ%ﬁgﬁﬁgﬁﬁf |risrfg'cont act pad and second

contact pad isaffirstsubsratg. The RFID tag of claim 1l wherein the circuit is
electrically coupled to the first. and second contact pads. 6. The RFID tag
of claimb5 whef®pptenpelemendisposed e betfirptsubstiatgoupl ed to the first and
second cont act I ressure sensitive adhesive film 7. The RFID tag
of claim1l V\heﬁg?‘%ﬁfi\égg%tﬁt‘és?t contact pad is disposed on the second
substrat e di agerdmtl gpnfacopad el sesond contattamt] dispdsedBon THesseBbildsutbagatef cl ai m
1 wherein tcpe first and second contact pads are electrically isolated from
each othef® 18 9. The RFID tag of claim1 wherein the first and second

contact pads agircuit coupled to the first and second contact pads,
wherein the first and second contact pads are designed to make electrical

contact with the antenna element.

2. The RFID tag of claim 1 wherein a pattern of the first and second contact pads

is selected from a group comprising butterfly, propeller, polygon and bow-tie patterns.

3. The RFID of claim 1 wherein a conductive adhesive is applied to at least a

portion of the first and second contact pads.

4. The RFID tag of claim 1 wherein at least one of antenna element, first contact

pad and second contact pad is printed.

5. The RFID tag of claim 1 wherein the circuit is electrically coupled to the first

and second contact pads.

6. The RFID tag of claim 5 wherein the circuit is electrically coupled to the first

and second contact pads via a pressure sensitive adhesive film.

7. The RFID tag of claim 1 wherein the first contact pad is disposed on the

second substrate diagonally from the second contact pad.

8. The RFID tag of claim 1 wherein the first and second contact pads are

electrically isolated from each other.
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physically separated fromeach other. 10. The RFID tag of claim1l wherein
at |least one of the first and second contact pads is printed with a
material selected froma group consisting of. carbon and a netalized
material. 11. The RFID tag of claim1 wherein the antenna elenent is
divided into a first half and a second half, and wherein the first contact
pad i s de®i gnedheoRRHkaagelofcdlaincdl wherit slod findtt dndt bexohd r intdealpadofard he

ant enna, agd t he secogg contact pad is designed to make electrical contact

with the S8¥UFiYPEPRra t¥hfa. 12. An assenbly conprising: a first
substrate having di sposed thereon a first contact pad and a second contact
pad; and a second substrate overlaying the first substrate, wherein the
second sub8t r afllhe RIIPr taged claaimabmhelﬂreat Mﬂmiemfttheﬁeqbenduc@ndmo@ets at

| east a portion of hefrt d and at least a onfthe
second coRta B el 3N RrrE] e dbBPTLT &P RAUPBG SHERSORAC® |
facilitat @gtfizRl eyt of a circuit in order to couple to the fi rst and

second contact pads. 13. The assenbly of claim 12 wherein the second
substrate adheres to the fi rst substrate via an adhesive, and wherein the

first SUbﬁtl rat %hg%IB tag { %rgretn? %he arﬁgr?n%delgﬁjlggttlrsadtwlde& into a first

half and a second half, and wherein the first contact pad is designed to make electrical
contact with the first half of the antenna, and the second contact pad is designed to

make electrical contact with the second half of the antenna.

12. An assembly comprising:

a first substrate having disposed thereon a first contact pad and a second
contact pad; and

a second substrate overlaying the first substrate,

wherein the second substrate comprises an aperture,

wherein the aperture exposes at least a portion of the first contact pad and at
least a portion of the second contact pad, and

wherein the aperture is patterned such that it facilitates a placement of a circuit

in order to couple to the first and second contact pads.
13.  The assembly of claim 12 wherein the second substrate adheres to the first

substrate via an adhesive, and wherein the first substrate can be removed from the

second substrate.
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