CLRCU T CH P CONNECTOR AND METHOD OF CONNECTING A CIRCUIT CH P Rel ated U. S.
Appl ication Data This application has partial priority to U S. Provisional
Application Serial Nunber 60/125,842, filed March 24,1999 and U. S.

Provi sional Application Serial Nunber 60/149,486, filed August 18, 1999.
Background of the Invention The present invention relates to interposers and
a nethod of nounting an integrated circuit chip (IC or simlar device

usi ng such an interposer connect ed across a bet veen thin filmcircuits,
such as two conduct i veChR QONNEET A0 ant enna, or

simlar circuit nade fro ' £l onductive flex circuit.
More specifically, the in ‘m&@ﬁﬁmﬁa net hod of

mass- produci ng devi ces, such gBdafeddl.S. ApBRURRGYDAtdENt I fication tags
(RFIDs), by mounting int egratmf'bg‘ﬁ‘ﬁs_(“l’t%) on int er posers that are
t hen physi cal.l,y. _and ric cannec Ihe

conduct ve {1 T 3AplseS Tt phgiel brPBBL B LS chBrisial AbSiation B3 Bindere.
Radio fre uengcﬂy %RF devi ces such as RFIDs can be used for inventory

manage 125,842g filedMarch R4,d2p% and UpS.Jyevisionald\ ppingtiantSesial Numpersdsl 49&1’&16, are
suited for interrogation of the device. Such devices can be made by

i ncor porfgtd Asigadt 13pP9PEpRriate 1 C across the gap of two conductive surfaces
of a thin COH§UC'[I ve fil mantenna. Such an antenna may be forned by

i ntroduci ng a gap between a ggncjuctl V@ E!!I S surf.ace thus creating two
conductive portions or halv ac fig coded data for
identification purposes. The | C and the antenna act together as a
tr any ponder , The priesent dmsiepiden mﬁawt%mgm@seem@dn@mefht)ésaﬂ mO%@arfm intggrated he
dat a/ 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 conductive flex circuit. More specifically, the invention is
directed toward amethod of rnass-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 athin substrate having two
printed conductive ink pads. These pads provide a |larger effective
electrical contact area than ICs precisely aligned for direct placenent

wi thout an interposer. The larger area reduces the accuracy required for

pl acenentogsther@s adfafmsn'gndmn‘uhlagtr@ﬁeéfemn@ signal ang modi fefisripacepiding fo/be data

el ectrical connection. The substrate is coated wwth a pressure sensitive
conduct i ¢acaiddenitkeld.hat allows an 1C to be electrically and nechanically
nount ed across the conductive ink pads. Pressure sensitive adhesives are
preferred, butpthi ' ' -l : :
Sensi 11 ve  apm e oeR Aot HaPReh et ghil e iy oo SREF AR Five

i nterposer, ideally with the sane dhesi ve .as used to noynt the )

i nt er posgrknaéssﬁ%%mrwgsa?ﬂger&f@ewq cleofical eniachpiea (3B s prscisely alignedof
connecting ICs to thin nmetallic foils, e.g., leadfranes. In these nethods,
t he | C i foradifack pdcemertoyitholit aitérpastrr die larpéreaneat iedudes detf acaumcy sequirad émrt ed
to electrical connections on the I1C by wire bondi ng techni ques. Because of
the TragplegeeatrecobuddimaRERtLdvhild\GIICRONERE LAASEERERERRRHLALRT T
support. The present I nvention uses an I nterposSer having conductive

dhesi ve to both ically join and electrically . t the IC to a thi
ot | FESSRE R bt e oSS IR b 1 2 Hhor e

robust connection. However, the scope of the present invention includes use
in any t bleptricallynapd reeschaniaghl moantedracrossghe rcomcglcpmwnpads. oPressure e rsitivst her
flush mount conponents. The prior art nethods have difficulty in aligning

| ts -\ t hadiRSRres dRS prefirRE, Biit thisCHrodEdtioA methbd Y Rt SRR WP t@?fé@ﬁ?é k&f3afleby
firsy placing the 1ndividual base substrate in alignment- with an IC such

(G Al vaneaps PR e b Foptied S n Gl i B S el A 1 g '

precisely aligned for a physical and__electrical connection. The relatively
smal | bo#dhestyelas ased tormpyd thegpterprses (b subassembhinig therigilvi de a smal |
effective connection area and greatly restrain the tol erances for placenent
of an | C acr odethddserghovad inttht Bitrofeehddcting ICs th nhiainiesallit feilshe gr, ddadfrain€s.
pl acenent 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-techm'ques. 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
)y  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 applicatibn
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 nmaking 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 nmethod requires
the precise alignnment of the IC between a gap of approximtely 0.017 inch
bet ween asheallaffeetineconpeation ara andgrehtlyt rebiediatheesle @has fdnplacethieacofiani€ aspesds.
This nethod is acceptable for high-priced itens that can be produced at

sl ow i glﬁo? i%gg%?-a ﬁﬁ? rﬁ?%égﬂg ﬁil@cﬁ%ﬂt %JEgthE.”elccﬁiﬁFlgﬁerPeanﬁ‘%ﬁ&'&ﬁt?ﬁgcéi%es@rﬁ)% hi gh

speed a tion o oW COS VI ces. 0, a chip pla&cenment nmachi ne
Is relativel ost.l.y to,purchase and operate. The interposer with a

pr e- pos iHREAHS S&@%@ﬁ?ﬂ?ﬁ‘?‘rﬁ’@“?g?@“ng'equi red precision so that a convertor,
such as a | abel printer, can affix 1Cs with a high Iine speed as required

for uses suchA asopactkadjofimgalong oR F eag inkilses sising e chippdacement mahinpcthattauptRF| D
tags or simlar devices. A converter can use existing technology to apply

the | C noyBLEfeR Bwd Sepatad &nROGRE 8\3‘11“?19'6&“?@ ﬁﬂﬁgﬂteﬁgh. PEHiS BRafdaeGliteR the

pl acenent machi ne. Previous nethods al so requir ndi ng such a

t hernosoni ¢; l.asersonic; | dering; or., W re bondj . h nmet hpds typically
Foqui 1o DR ipEERLoL e 5C Beftiren tan U arbrinaeD D Ginel SeprEn IS Al on of
heat in soldering or wire bonding. Further, wave sol dering or reflow ovens
of t en eppoiomscSngivlotamnses medtlyghduce hipe speeds.eBhis mathodas/acceptalle demhigle priced he
conponents. These difficult nmethods are replaced by applying an interposer

of the peR3R4t dahbepiddaredvioddik Pet. TRE thibPNREMES: thathilecAAsEheSehdily at e
(i.e., antenna halves) with conductive adhesive. No heat needs to be

applied_in, Rl aci.ng _anpd _connect. t he interposerschip,subassenbl o the
CbstF 2Py B e ieafOaRa SriCHon iy b BEBERT LS aB I ARERR aghe " e
pressure sensitive anisotropically_ conductive adhesive used in the present
i nvent i &Halbvaly eesthyfo pusehase wewaesats- Theinterppennyithadre-peofiteoned 4¢ oyercames Bigusi ng
steps. 3 Current technology relies on the use of a conductive tape applied
as a fr esypditet prdcisiart Joakdt a convertor, such as a label printer, can affix 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 may 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.e., 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
printabl e conductive adhesive. To forman aperture in a tape, a relatively
~difficult step of punching a hole is required. The adhesive of the present

i nventi on i sCprénittedinology ralieeon thedise pba canduatiwrtdpesapplied at afrat fikmlo stkeeh

i nterposer to the antenna halves, both physically and electrically. It may

be pringe ﬁt&boﬁ?ﬂi the RFID afBnd st & cirbaih UStbAficarl? ﬁ&ki’BHitﬁ,ﬁn@P@eﬁ'&ff?‘ciéﬂcy
recess. her techniques for bonding I1Cs to conductive Circuit patterns of a

substrate.are known .jn the art. On uch et hod, uses .an.ani sotragpically
conduct1gdSW S8 oplihr b Plneaam e ST T P reriis i
substrate and mat chi ng bondi ng rai sed areas of the |IC. The adhesive was

t ypi caltege, anrelatiyglyadifiiealtpsen ae purdhingi mokegisceninedt i The asthesive lof ghe present

si mul t aneously contact a raised connection of the IC and a matching raised
area ofin{diriodUbprinRl @vEIhD CONd T drdd BICRARE ¢ hddth tRO Pit&rPOSky &6 thetanRtinki Cl es
do not conduct 1n the lateral or horizontal direction since they transmt

current | Vi rtincal. . dipect) [ i ce
bond nge sy whf phlMlcalf s SfbeufGal o Ry PEDMEER of i RY 3R shT kB Rl GingS
cured after nounting the IC on the substrate that thereafter provides a
per mandivingan APETHEE OTBR§ES- i n addition to a conductive connection. The
repl acenent of sol der bond connections by anisotropic conductive adhesives

can often r@tececiaiqeRifbnbondiigdCs aadondacivensirdait pattethsdfiasabstrdid @B known
concentrati ons of conductive connections, and can nake devices nore

pona)t C& et RO fucf ik RERE & el @ihicdty ootk SRR B SR B R R o

Bondi ndSHOR 85 pos e The LRS00 A AL Ta i BEehy BETHoT AR P essur o

sensitive anisotropically conductive adhesive between the |IC nounted on an
i nt er posastypinallyt danansuldtorepalymedr cesta{nissenduttstepattiE]esttiat singdtineeusihemsact
concerns. Pressure sensitive adhesives are selected for ease of application,
but ot hetaised connection of 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 fo 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



~adhesi ves are avail able though not preferred. Prior adhesives with
conductive particles that sinultaneously contact a raised connection of the
‘1€ and a matching raised area of the substrate to provide interconnection
“were not used wth interposers and required precise alignnment of the

CoNMpoNgpLve tifd3el cviiefhsO REdss e SsRiveRdReteves BielseRE RE ftRaseAIfAPplidXEON, tik Sesabl e
substrates, such as thin polyneric filnms, cannot tolerate the high

tenper%%jﬁésgfes %'llﬁlg%dﬂg}lrﬁogweﬁég%ps-rhe | Cs were previously encapsul ated by

the a a ch ace ulant material on the ICs that are
attached to the antenna, Typically, an epoxy was used. Besides |ong, curing

times, the dgioragh eéwswlthﬁ%déﬁug@m@%tmtébn@tweﬂxm%mspépwgtl@n rcuits

to an interposer. The present interposer can secure the IC, rather than

pl aci ngf dre I€paxlya machinguhbized area\of thetsnbstaaty foamrovidé idtereonrEctidheefndtigedf an
epoxy encapsul ant often takes hours and is not conducive to high speed

pr Od“CWﬁﬂ tel:;gt% ef¥ahd § iﬂe@é?é?:ﬁée%ﬂ %%t%?ﬂ%%ohﬁgaécrﬁi‘%ﬂgg ghiﬂ%aﬂfe éﬂiﬁ@

encaps usi ng Ssure &ensitlve <o sI've an
I nt er poser thatﬁéan secure {he

I C. Al d
(o cOOrFRalipR: Ao PR BFRISEYIeaHESTate. Sk 15 iR RUHTFR Lk EAoLATE hant <

over the surface of the IC. The interposer of the present invention
mai nt ahigh tefmperatuyed assgciattCsvithaowenpecone drastically | ess expensive, and are
often not the nost expensive part of a device. An I C may be incorporated

into a devi qne YO8 préVio Sy BhdBliardd |b9QH@9§plfc§Hor%fth§§&Eé Rhidfylabe! . 11

whi ch the device substrate vioul d be the nost expensive c onent .

e 3 Cmaleriahoh HSIGE R g panes oo Pisal oF enf ¥ ey q%‘?' i

mounted | C. Isolating the IC placenent to the | ess expensive interposer
subassewting timesoths Us€ afedposy Invocdrse datesaablg fistion avhehgomingatireuitsetiobny t o
t he nore expensive device substrate, such as a thin filmantenna. An I C on

an i nt }t&Ps8&dr. Wk lpresent interposer can secure the IC, rather than 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 ti‘rm: 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.

1Cs 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 |less spoilage of the "expensive device substrate." Spoilage is
limted to the | owest cost conponent when a | owcost interposer with an IC
.is used. This relates to another critical problemovercone by the

i nterposer-chip conbination. Certain applications require sequenti al

pr oduct imwke §r lessspaikice of thelexpens vindavicstsubstragalc Apeikage islimbigeddd thsHawesicestt i cal
| abel s or packages. If a bad ICis inserted in such a sequence-critical

appl i caté@pendnb &/hag R ioveabd ifta, 1E@sérQN1ﬂﬁari’R3 Bpkédzed, effectively shutting down
production until conpl et ed. i solating the individual |nterposer chip

conbi nati on y e I dard
head that _cansdse iﬁﬁ@é&cmﬁgﬁemb%@%ﬁ@o o7 hefsRRe e Bl linBivco

that there are no mssing | abel s or packages in the sequence. It has

t her ef of8rtBAAPPHISINGS JEREFS 89QENHA) NsPGIFtien ‘%frf’@ﬁﬂ%‘f%@ﬁé’é‘if subsirates usk@ensi ve
to mass produce and easy to insert at high line speed, preferably in

mul ti pl guebtred phirmmbsutival lab¢leopetkades. Iftatadd0isinseatedin Sichia sequenicectliital The
present invention incorporates sonme of the advantages of the existing

t echnol I Wi th.

I nt erpo saﬁ\gﬁ etﬁ ﬁeiﬁb’duﬂ{ g%gf%?o\éﬁrlégshllg%ﬁ tﬁﬁgdg%gfbgh%&q%igons @gﬁ‘gé"t"?ﬁ[}‘f; of fer

| ow- cost soj ut,io and, ea ttachpent. Addjtionally, the inproved nethod
of nanuF%{BPIGqungE}é liqlﬂtﬁlgl'«‘s tl’f“gﬁ’éiﬁéln%‘?rp%efﬁg‘ IngHionAsH ﬁ&aéi‘emtg)’an@éessary

for such mass production. Summary of the Invention It is a primary objective
of the jmepeset cambeayipliod by a sfandard deadithaetdnaepdaowithtne shutting dawd wheaaybad
attachnment of ICs to a RF antenna, or a simlar circuit nade froma

met ab' | Zefh deb cmd%ttﬁ&tr 1€ areto MisHAk 14813 ! 'az ed Ine Eéqr'h&‘rﬂe by using an

i nt eposer subassenb aV|ng a preéattached on I nted conductive pad
and using an otro cal onductive pressure sen Lve adhesive. In
retorrod ontigah REIS Q%ﬁ‘-ﬁ?ﬁ%ﬁﬁ%@ aligp Gﬁgcweﬁemga%lsanwn%&e BrmaKi ng
thin, flexible transponders, such as RFID | abel s and tags. RFIDs require an

RF ant epreduearndzaasy teppseoint highdineGpeass preéerably frmmaliipke orientations wéthtrespaetdat i on
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 nmetal on a thin
metallic film The gap may be fornmed by using a | aser or by nmasking the gap
before the netallic filmis applied to the thin film The IC via an

I nt er posidassembpthaeitagidelrdrto asthim@ndagivediinesitednie ANRE anRnidfstfoansl by hus
creating an RFID. No wiring or heating is required because the interposer

has two rgflg%’aa p%w@e%n?\% FRohSEE mahl dhtﬁ‘%ﬂm rﬁé}ﬁﬁlr F&K?Tﬁé gﬁ%@?ﬁ% fggﬂgﬁ t wth

the isola enna portfons, via an electrica con esive. A
pressure sensitive adhesive wll not requjre.significant curi t] or -
D aehHSHIE § BSERr ik ma s S8 Dol ihe el icdilid oplisi thyobi iy TRIG o ot
directly mechanically and electrically attached to the antenna. The ICis

at t achedatap interosereis gosmactedmcrdsatthd gapcbatwhben the sintenoa pdrtimns.t thes creatirgr i on
ends of the antenna circuit. The interposer conprises a base substrate film

W th TVRFTpS, | N6 SariRASkheatidd s quirsd BEANSLHE thtEBbWERAS thidGall¥Rud] AThftofdhit ¥

i sol ated pads. The iInterposer can provide added structural support and can
secure the intern o onents. Qther flush nount conmponents, such. as LEDs,
can be Ritieskiingt ks, SRERAR, Shrin il fisesolibd RBleRbn doERo o ais arnpieerieali ror
precise placenent on the leads of a circuit. Additionally, 1Cs can be
mount ecopduatvihadhesivnad presfuee sansitive iadhesiveiwitlaopregquire siphificentenringtimefer | C i s
easier with the interposer. The gap between antenna portions is critical

for propachrhemad bedumOefiktiaddl RF antenna. The antenna gap is dictated by the
spacing between the I C pads and requires the 1Cto be precisely inserted

e wii cn BTG RloceinerpSRLAIC REUPEGD oo RRRER o BRIl

| C placenent to this critical gap by limting it to a subassenbly having a
criti cde thrantennaadbelGistafiadhiediqean indgraesey &9 that ihpapdbepasitioned aibe geRnerten
i nterposer pads. The ICis placed across the critical gap between the
i nt er peads ofthelsnterbianireuit. HEhedneposérabmipeicks abhsd sabstrate film with two printed pads.
An IC 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

7



" interposer can contact any portion of the antenna pad to establish

el ectrical connection, placenment 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.
This oftmiesmdser isGoptansramed by tha s¢lativehy sroalbertiten! injerpdrer gap. tilowtveauthenna
gap located on the antenna <circuit substrate while maintaining the function

of the jgteipob&Pad9RRI MAinkAIR ak blebitichl cohR&toRREREs Mk @dn-cAlicdlRBtennh BAROFIRE Pads
reduces the accuracy required for placenent of ICs during manufacture while

still providin ffective electrical nection.. This all ap | C to be

ol aced RS AT Ieeblgsimenticotitin steaftd e lice? dpantgipdecateiforlhe agtebiia g i
an interposer pad would be a printed carbon ink that is 0.20 inches

ext end€dcyit spstrate whie supinteiningthe finstion o the entical gamindheririty eThedatgst areat e f or
carbon ink and the tol erance can dictate the necessary extension of the pad

from bheheliftegizeesdds 98 RESthe dcturady RabiredRIr plRembmasf IChdufing bosufacturer
silver ink pad is not printed on the entire interposer surface. Wth the

presen ye ' ' : ] Vi ' poser
Pt or il S BRI B LARRE LR REMEE It B ERRYC R iR sl SR £
step. There is still a critical gap, but it is in a constant format.

Var i abmith;grealer placemant &olarancrs: +dy FraatR oksughianiiptgrrosergedpr el by a printpd

direct 1C attachnment process. For exanple, tickets, |luggage tags, anti-theft
devi cesarbon ity et o §.20 dnthes kex@adedcsmhhy 8C dofidertiemareh aySilvtsisf o expehdnaas or
other circuits. Direct j attachnment would require a reconfiguration for each

diff stiftd fF 3t iffk ?ﬁ&'hfe éblg}régl!é canl?ﬁ’lctaﬁettﬁgqgfegéag%%geﬁﬁ& bﬁéag' 84PN Via

the.';l erposer in a preferre odinent, t 1Nl part vary w dely
pi e TR N G e S
attachnment to antennas by starting with numerous printed interposers on a
web t othetentite iatqupesensurfageof | Cs 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-theft
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 interposer 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 wwdth 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 spoilage of devices due to
def ect i ipexpensive Thmashprodperssaidseasy & igeast afiégh linsrspeedhivith gqsmsm@gg of¢avéatsof 80
feet per mnute. This invention also includes a geonetry of conponents that
al | ows d@rioalefatived0s. The i@posdts ereptesighedfor p nonhit@ARRERTbeddgfB eeSserof t he
orientation of the antenna or simlar circuit to which it is attached.
Current gmynunting technol ogy requires the IC be nounted across the

I nt erposer gap. Interposers are inserted in the web direction to be
accurately placed on the ,antenna or simlar circuit. The gap nust presently
be per pendi chimainveptiomalse Wekidssa gpomathy of gpmpenantsthatgdows foratiachrasnt af) then.
Therefore, without the inproved geonetry, the interposer reel nust be

or i ent ddteparsat ¢l stibcdnipnant repardlesebf the origniptiomdéfatie ahdeand or smdlaecitcuititbat i on,

press configuration, web optinization or other considerations, it my be
desi r allfich & Rld@Hed CorRft ROfRuEn2 2hhdl6ty RAGALS it 10T RbRARMGHIAR O the
web direction uring printing or applicatron.” I'n tact, in extrene cases, it

may be .desirable to orient the an ennﬁ s at angles oth 90 to
 MER Sprgition tpry

r than 0 or
the wetCROSER 2t LBIEERSER AT dRErGE i taitfon Prbes aqcuAtE KRR BB e
overconme through geonmetry that allows universal orientation of the antenna
t 0 t he antdmnargt suhilemsirafif i The mapimust ipoessatly bapempendiculae tathel iatespasér wabenna
orientation. The inproved geonetry includes conductive ink pads that are in

t he "shapRcfbn audtd I8 hdntationP "IREDHR! wRRhoR ¥ fiRoRALde8 R trh! BE Gitéripbier Y h 2
sepafation |ine between each portion. The butterfly, propeller or bowtie

tt ds f f t l.abel. to th it . Th
Dt t or WPRLCE OHRPRHAPIRIAL Gape BRFBRPELaY P18 Ehe web Lo ol low for iC

pl acenent across the gap. Preferably, a conductive adhesive is printed or
appl i ed ar oUPE tofpaesilimitatign, PrRss capfigurgiion, web optimization or other considerations,

it may be desirable to orient the antenna gaps either paralle] 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 a butterfly,
propeller or bow-tie pattern preferably with a separation line between each portion. The
butterfly, propeller or bow-tie pattern extends from one comner of the label to the opposite comer.
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 films 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 RFID device.

. Metallized filnms and papers are common conponents of packagi ng and | abel s
used 9 for barrier properties, opacity, and desirable graphics. Due to the
conductfprbaryienprogemigs, alph¢inednd desimbleegraphivs. ke do ihel copdwctivityifiaonetalbized RF
antenna. Wth a laser, netal can be renoved fromthe package film but

| eavi ngutfhee; Brshatbtidltnh AinRGbn aSORF Btbnia) @Vieh 2laSert Wotabt A B redaléd/ramithe
physically isolated portions of nmetallic surface. A gap nust be

non- contukier s HRERp g uRQtrek AR i Dbt fers SRR HEB b B ey et o

the netallized filmso that the packaging maintains two electrically
i sol at ésplatediperieasof metallis surdisei Atwap ubidg Mepa9raied baliveerthe pertionyp gravide| y

using an interposer will convert the package into an RFID device (or a
si m | arlaeidat égolationachestbertmntdoadpaiveisobstrarf siidheasrepader oz polymetircbakichbd s
avai l abl e. The interposer can be applied to the package (RFID antenna) as

descri : rei .t t Llg,: C
subst r aetinal ) fhe Atk Tim P tef W YRAAERE rhaibans B0 elc O AR B]dkea
r equi reg]abeca se the .nmetallized.film.layer fqrn‘i,& the antenna is a _ portion
of t he SHHeIEGPAGPPIOPHAt EiPFRIBEUEYi] HtiFlsRrebtrably usipg aRinigrRoser Yl eonved s a
top view of an interposer-chip subassenbly of the present invention

posi t i pacichgennta aneRFIEbd¢vaienfong simdardevgepif ascash ta theapmtiond ofthe nietalized 2
shows an interposer-chip subassenbly of the present invention across the gap

of ~ayt BiyFadtRs adilablel | THE ifferfReAdh B8R ABpliddI1S tHeDadkdes (RPIFPXRARIG s RAEIRRLCL i ve
view/of a liner, conductive adhesive, conductive 1nk, and |abel; Figure 4
shows %ell-e%? %l reglgge & rl]éjslsf %}sgt?leibgrkéode. 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 invent_ion 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 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; 10 Figure 9
shows an orientation of the interposer to a horizontal antenna or simlar
circuit; FiKgue 9ldboshansrianatinn oftiieahieepvsafto b herizotslrapaesas of similaverduitg al
antenna or simlar circuit; and Figure 1 |1 shows a |iner, conductive

adhesi ve angreRA¥Ghbye Fﬁ Bhelﬁﬁi&%ﬁgﬁﬁ@f)%eﬂoeaoveniﬁﬁﬂﬂ.eé%??r%ﬁﬁﬁ Akdy gr of

the InventionTAthin filmcircuit, own" as an antenna or a sim
circuit de fromnetallized filmor other netallized flex circuit) can be
made fr8fh a thin etched or stanped foil, typically manufactured froma thin

foil of copper, copper-alloy, or nickel-iron alloy by stanping or etching.
The et chi ng guretldrspowga dinematersluptive asthesi voandseandpetiverink apaw assermhlyt temas.
O her nmethods of naking an antenna include printing a conductive ink. This

invention relates to |1 Cs failbdDeberiptich ¢fahe Ehveaitgne! ectrically connected to
i ndi vi dual antennas 20, focusing on the Intérposer 30, its substrate 32,
and the printi,;ng ©f contact pads 34 an t hergon .ont.o ich the I.C 10 is
ncor por at edh U aFouR a8 B AbsRREY Prginiets G pe e edalred ve
adhesive 38 nmakes contact with connectors of the IC 10 as to interconnect

t he antfdmrr tlierancialiised flex digcuitpeaskamade emg thinaichedia stampeddpd, wpicalt ed f or

ease of application, but other adhesives are avail able though not

necess adniufachired €roned. thilwildeff éoppen tcopstiadby,esr, nibkélircn0Altbic by bampi@ghobe used
I n association wth the interposer 30. A pressure sensitive conductive

cches, Veskd, PRELEAnEL: o ASOSRlon s AELAR BRIy Ol 20
10 to to? gaikinntgearn%?ltse%;la ?n?;lud% %?igtir?gs a gon%ﬁ?t?v%cigli(.v’?hig?ntveggég relates to ICs 10, which
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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- The subassenbly includes I C 10 on the interposer 30 such that the IC 10 is
in contact wwth 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 ment, the subassenbly is adhered to a thin nmetallic film antenna 20
to forman Kwe 1 shopisgiriaterpospiodd haming asehshsise}? Gm hawatnvg web dibstithane 32
(on a matrix web 40) with an attached I1C 10. The interposer 30 is ideally
as snalattacied BO96i The imerphseas0 i54deallyres bmall asgpessible airh as (400linkhensyuatee nomt ri X
web portion (which is typically 0.060 inches in | ength between each

interp : | Lk . : [ as a
roct andraidine J6 rah € WRASRInGHY (BhEREE BHGIDP0R SRR \heR BRGzetli s
head. An eighte -j nch me? ca cqn ain thirty-six ipterposers 30 across for
use i niHEPES} oliEfINTROsCE? preberably fat 2 ggometmic shapsetye 82 ESTRRI OT A4 of
the interposer 30 around the 1C 10 resulting fromthe height of the IC 10.
The nothat allivws foragasaoRimisersion by at stahdatdgresstead.n Aargigigeen-in8b web cappbntenh acr oss
a gap 66 of a thin netallic filmantenna 20, as shown in FIG 2. This raised

area 4ﬂaiﬁ§%§éﬂ%§erﬁo§8%i%r&fs & 206n Haﬁ”prBdHctin.e | C and a ten-degree contact

angle. The interposer substrate 32 can be a variety of filmor paper.

Fl exi bl e substrates,. such_. olyneric fil r. paper, ar referred.

donl y. ¢ et A dngiegs ¢Sl Fatiast arsn o o it BBEEnef 9B HFUIETCH0n pa
(34 or 36z_or a simlar pad is printed. The pads 34 and 36 are conductive
sur f ac eesuitingtiram ¢hedwighy o€ thetl€ IhkBheglopesoniackarea dhisareateduvhpn thetinterpeseror t i ons
60 and 62. Pads 34 and 36 provide a large effective electrical contact,

whi ch BedGRTed AGodt itp@B faekininidali 8im RhBeRIMEN ks SHowrGa G 2.MBhigPdasedact ur e
whileé still  providing effective electrical connection. As shown in Figure

L, Byt a0 AT g SRR RO By R g v o€ {0 pads
A PO O erposer Subsuate 32 can ¢ & varicty of il of paper. Mebible substratce. 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).

12



- 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 nakes it easier to insert the 1C 10 attached to an i nterposer
30. As showRréferablygtheepads 34 hmxd dfaardooitvérok canbempohteth&npwaprinBag tachinigéds i s
0.04 square inches (0.2 by 0.2 inch for each pad). 12 Preferably, the pads

34 ands 3B RRx8LlapRIC, @&ee@laémfbg@avu%ﬁesmﬁwmnwrefame Fe%%&ﬂbaié%‘ss teich as
f | exographi c, sCreen, or rotogravure are sui tab e. The preferable resistance

= 05T R RED S b GRER A R TROSHEGP e D "

resi stance neasurenent al ong the Iength by 10.) The choice of material
depend©huvisquees is determiandby ém,dmg)ﬁle eesittpnse nepsuyemenflongdhe lengthibyegtTheossi bl e

resistance is ideally preferred. Carbon is approxi mately 100 ohns per square

conpar gfbit¢edof Baterialldependsng teh¢vsiehd wmf&oﬁMctﬁrﬁtyvaTmreb UThé lolweetrpdsﬁbie
approximately ten tinmes as expensive. Certain tallized films (i.e., vapor

deposi | 5@%@@% U350 SCRRET: SRRSHEAI foborlEpd sADRRgag 481 1 he

printe can erve as an a in pr nt'rng

Figure 1, leading edge 45 is 0.200 inch in length. |t does not extend the
whol e thapgae Hh%‘fpef previas {05 st warebus silygrds approvipwatelis FnAtmesds GKPAISE] FEBdNcar bon
ink. The pads 34 and 36 may be smaller if a nore conductive material such

as si |metallizzddfied (i.d heapoadémnited)land foils Have greatek cpmpdlictinggd not be printed on
the entire interposer surface. A conductive adhesive film 38 secures the

nents ofe {diin g%gg&as of He rﬁﬁe:igﬁbd% &n stcf\Qdallsn &l r%ﬁﬁ@p@ﬁhg&ngﬁpﬁﬁ ve can

be plied or printCed-over any conductor includii I ze m~ printed
ot her At SRR IBFE hoarfe ofer P4 istbedEinelin Eoe, ”@Bbé’é‘i%ﬁe?%r ot nelfd ho o
the 1C 10 that bonds the device together. A pressure sensitive
ani sotlengthofikiesubstradeid? andisaethhessniative of aprintedieagboruink e The pads 34 and 36 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 interposers 30 in roll form to be applied as labels from reels. The adhesive properties
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nmount the 1C 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 film38 will adhere the conponents together
with an electrically conductive filmthat transmts current only

ani sot o6 thecadndyctivehalhesinel metadjusted dhigsihe dinemio fatisicats trevantdingdof idterpasers
interposer 30 to a liner, which allows handling of interposers 30 in roll

form t quhgg A RHLEEGnES A biovideqalehe eg@%eﬁfsemaﬂﬁaaﬁm &aﬂ[c‘ipﬁ]rs&‘tx%ﬁ in ﬂgﬁof. the

conduct i ve adhesive are adjusted wth ner to aC| Itate the dling
of inter osers d['lrlng | C attachment and to provide rel ease properties to
al | ow Y8 é‘lc Wertion in hi gh volune applications. The pressure
sensitive adhe5| ve does not require the application of heat to adhere the
conmponent s. ThR@ressumsignstiveadliesive doetin® gequirecthe applicstior df heat dogtheraticat i on
(W or EB) or can be conventionally dried (either as sol vent-based or

wat er - BgmpshentdMipUresurdbgstiveadhésiveal ®€ Bured ﬁﬁéugaﬁaaﬂaﬁorp(w oF EBYlor can

curing/drying nethod, and for hlgh speed production, a qU|c curlng

201 St B b il SRR PR el BV AR R .,

printable, UV-quick curable, pressure sensiti ve adhesive that maintains its
f1 exi bisad 38 thedprefried curiggideying, siethod, and: ferdkigh-spred nraductiopea@uick Qvingheat or
m crowave curing that have an unacceptable cure time for high speed

pr oductdlation ieeqpireds B Rdles his & parafbirgacly & férdula, 38meeSdlayCheRB-7879i mal
resi stance, but netal or other conductors adversely affect the adhesion.

The i d
appl Do SEpct R ddofRaBPLARRINE L WIRRE FhrinBen b ARE b PREREST o
noor L FaRvFadesiHE }@?‘apa‘éﬁ%%é&%fnﬂmﬁéif#ﬁ&% i b o1 s it R@ast.pf <

connection. The adhesive is preferably printed over the conductor area and
ser vesreqoirat¥¢ heathwr microwave curing that have an unacceptable cure time for high speed

production. The pressure sensitive adhesive film 38 ideally has 2 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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“interposer to the antenna hal ves, both physically and electrically. The
adhesi ve can be printed either by flexographic, gravure or screen printing
-or other suitable printing nethods. As shown in Figures 3 through 11, the
preferred geonmetry allows universal orientation of the antenna or simlar
circuit to tRgumebskows alabel\B2 afifcbnduenive inktpexlp 84 and B skeattaroin thegapdloéas  of
the orientation of the antenna or simlar circuit. Figure 3 is an expanded
per spect,i i i i 1 : p&,qga- and 86,
a condf?gtb @lee\{h'%ﬁ/ggy vbg%g%é\?\ﬁ ﬁ%gﬂ?rggggg%gg%agﬁ@’ ?Ii%rt;ég?mgo&l\;\n‘p% h annggg?? ure
91. 14 lgqi}i‘gure 4hshows a Iagel 82 and condgc ive ink.pads 84 and 86 that are
in the RNER S-hROTAN S SpR BYSt bR SRENR FIRIKE 41 IBe Aattvmbap ARR OF PPABFOBIRE i e
pattern, preferably with a separation |ine between each portion as can best
be seerthamnisFpegperdicdilar Tthehp atcbetoralloas for [Faplacament parass ithe ghp.nd hetthuterflys
perpendicular to the web to allow for IC placenent across the gap. The

but t er fﬂrﬁgella?,r&nﬁlw‘-ﬁé patRin PRYriblf cRdidsSrdin BheEShabd HtheXdbeNsBtol the Bpstdfe COMET
of the label 82 to the opposite "comer. Figure 5 is a preferred pattern for

t he conduct i ink.83 nd .Fi gure. 6,sho di e and onductive ink 83.
H'ur Pt il i s i maftifns og REMRe ik 0 S PR B el M8l i
a conductive adhesive 88 is printed or applied around the edges of a | abel
with acosdeetvednk 83. no adhesive in the center. Figure 8 illustrates the
conductive ink 83 and the conductive adhesive 88 as they relate to each

ot her geonetFigerl7 ¥ a pifere@pdtRrds thexofdudtive ki@ B89 Rreférably, alchaduckpe oved
geonetry allows universal orientation of the antenna portions 120 and 121

r egar a"SuEES SRR S B EHPuR bR e ot s BRIy OB AR PSR " o
attachnent of the interposer chip subconponent regardl ess of the orientation

of t he tRhiEEH¢Ta

Figure 8 illustrates 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

S

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 shows a liner 90, conductive adhesive 88 and conductive ink 83 as an assembly
step, which can be used as areel. Figure | 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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20 or simlar 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 simlar circuit to the
i nterposer 30, and Figure 10 shows an orientation of a vertical antenna 20
or si nFading edgcor evaroa trading; g o Gaelt coDPoRENg GaR SArYe IR MRseYs arkel3Oofpr
conductive adhesive 88 and conductive ink 83 as an assenbly step, which can

be usefigrating infeghatidn tg pr@luttishonguatity ¢ontet ppapme@0 on a matrix web 40.
Different nethods and |abel printing equipnment require different

conf i gur at 'Iﬁ %ipr@ifen%ﬁ ﬁ}e'tﬁbtdeﬁl%q{?&ﬁéd §Fmathing 1R &EQ gg&gcf,%ﬁmﬂ{ th%‘éﬁﬁli&ti&ﬁ ailing
edge of eac ofponent cah serve as an e%e ma or signafing
information to production or quality control equipnment. In a preferred

met ho®! hepecoraphws the sterdidfng a RF type device, without the application of
heat, conprises the steps of: 1. providing a thin filmsubstrate circuit,
such as antlenna povidirgns thinrfiimcsubstoate ciretig| duck esl ahfehma portiohd ésrmedtfadnh i zed
flex circuit on a polyneric film 2. formng an interposer 30 having two

separate print edm@t'a?{z%& EfRlor STE@F @%‘all%gsﬂe%‘}:jrcéi@gn %@#Mﬁ;ﬁ%ﬁlﬁ{;e preferably

printed in a butter , propeller, or bowtie patt a separation
line betwe eac ortion. A c uctive adhesjve, ¢ be. applied qr_printed
over any. conduetBrRECR e s Felt A IiEor AR e Lrlec e e et AR
(either carbon or silver or conbinations thereof), foils or other

conductors. 3. pndG6nwhish arepreferahly ptinted it e bpterfly, RoOpelierorttoat-tie hattenC 10 i s
in contact with both pads 34 and 36 of the interposer 30 to forma

tSLHlb‘ tSﬁlegb:c Iy | m4-s udgglt@ ra;étegﬁaﬁ&f—‘uh@%efv&@ﬁ ehcle PoRiohU bﬁsc%amtweoaaﬁesiae B&{ béon of
applied or printed over any conductor including metallized film, printed
conductive inks (either carbon or silver 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 [C 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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circuit, such as over the gap between two netallized portions of a thin
metallic filmantenna, 5. electrically connecting the ICto 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 |east
a port iashightlinelspeads.r 4lspran addigiopal seaprof deigetittgeiebictsagithe Kissaithainterpaserseem

i ndi vi dual devices. The nmethod of applying the IC nounted on an |nterposer

can be wmgrefiphts befdratpphingthe Shigaaskitsly b5 @8 shih §idel cinobiit C [T defecddrs fdufi@, the
technol ogy for many convertors, Preferably, nunmerous interposer- chi p

subass I ubsequent attachnent to circuits to form
devi cegdg?%%tléagseﬁ{bﬁp@ygep;ee}épe% Al so, an additional step of detecting
defects on the | on the inpterposers be perforned before applying the
subassenbl y A8hquga the preteiredyprmbpdiment O%fthedé'f"éﬁtﬂ@ Hr @uﬁ'ﬁi?fg and descriged det i ve

| C assenbly will be skipped. Although the preferred enbodi ment of the

i nvent icoAnéctionlwitlsd patienlastype dEKE ranteada tincuit; andiag] it 0an be ddupeeddfor tisecwitiar t ype
of IC, antenna circuit, and tag, it can be adapted for use vvith a variety
of devig re
envi si GhER® W‘Ef'aﬁ‘?‘ﬁ%'mhe ;?Ef&éab"?éﬁ% é@h%?%ﬁ*&’#ﬁéﬂ%éﬁ%% R, een
antenna paqrtjons r& E il us\[&Latl on oses and this interposerzchip
subass 1 the, seape Qi dhe inyeption, ha&xImp f’é BgpS beYiER gnienta perdions At fons
features of the invention have been particularly shown and described in
connectillustratiot [putposes, hadithis iaterposerdobigi sabasseroblytdar be meahwitba, wide wenaty of i t

must be understood that these particular arrangenents nerely illustrate and
t halt,rét f&%nﬁ (BRSAO WV ariBud féaﬂ%?es%ﬂ&%ﬂnbén%oﬁ HhieSsekn phritic8hRAY ShAlA A1 ddsdriven if he
ter of t e appended cl ai ns. Cl ai s

connection with the illustrated embodlment ofthe 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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1. Aradio frequency identification tag conprising: a first substrate; a
first antenna el enent and a second antenna el enent di sposed on the first
substrate, wherein the first antenna elenment is electrically isolated from
the second antenna elenent; a second substrate; a first contact pad and a
second contact pad di sposed on the second substrate wherein the first
contact pad is electrically isolated fromthe second contact pad; and a
circuit coupled to the first and sngqﬁﬁﬁ$tact pads, wherein the first and
second contact pads are designed to hake electrical contact with the first
and second antenna el enents. 2. The RFID tag of claim1l wherein a pattern of
the first and second contact pads is selected froma group conpri sing

butterfly, propgllera rifb¥@qlerRyddentititatidrtapabhpfisifg: 3- The RFID of claim1l
wherein a conductive adhesive iS applied to at |east a portion of the first

and second cont&fitst pahgtrate4. The RFID tag of claim 1 wherein at |east one of
antenna el enent, firs cont act d and_second contact..pad is pripted. 5.
The RFI D tag or® rih eprf Ry Pce 3ipad FRAG SREIPE BB Snlls BHETo ine
first and speswite whetbimCthe fag¥SanténnaldlemEit! ib ela@ically Ghalated Ifrokh ekicekdtonde fir st
contact pad is disposed on the second substrate diagonally fromthe second
cont act pa@_te@gete_mcpﬁe RFID tag of claim1l wherein the first and second

contact pads ar £second substrate;

a first contact pad and a second contact pad disposed on the second substrate
wherein the first contact pad is electrically isolated from the second contact pad; and

a circuit coupled to the first and second contact pads,

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

contact with the first and second antenna elements.
2. The RFID tag of claim 1 wherein a pattern of the first and second
contact pads is sclected 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 1 wherein the first contact pad is disposed on

the second substrate diagonally from the second contact pad.
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electrically isolated fromeach other. 8. The RFID tag of claim1l wherein
the first and second contact pads are physically separated from each ot her.
9. The RFID tag of claim1l wherein at | east one of the first and second
contact pads is printed with a material selected froma group consisting of
carbon and a netalized material. 10. The RFID tag of claim 1l wherein the
antenna elenent is divided into a first half and a second hal f, and wherein

the first contatt pabhgBFH2tgpicdnimol phiRisin G disstrand secandrmoatact padsiare he fir st
hal f of thﬁe&@{aﬁ?ﬁ%la@ﬁﬂoﬁh&cﬁ%ﬁﬁ?d contact pad is designed to nake
act wth t

el ectrical con e second half of the antenna. 11. A radio
frequency identification tag conprising: a first substrate; an antenna
el enent di sposed on the first substrate; .a second substrate; a first

contact pad and®a set¥nRIFLdHERfclgagl wheissibg ey andsecndsiontastpadsast e:  and
a circuit Lr second contact pads, wherein the first
PRI Sa Rl 590, ;

and secon t “pa esigned to nake electrical contact with the
antenna el ement, and wherein the circuit is electrically coupled to the

first and seco cont.ac ds via a pressure sensitive adhesive fil 12. An
assenbly conpr inﬂgi ng: @#Fﬁgﬁa%ﬁégﬁ%t ewb%wpﬁﬁﬁﬁﬁsgﬁ%%ggthehfgrﬁbw $CPPG st
cont act pa&n@d&f’péﬁs%?ﬁﬁﬂgd wWiY ﬁ%ri&laéélect@ﬁ%&h 2 g}&ﬁa d‘o‘nEi%ﬁng%‘ﬂ c&B6R ALY cont act

pads are designed to couple to a first antenna elenent and a second antenna
el ement ; aawetalized material.

10.  The RFID tag of claim 1 wherein the antenna element is divided 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.

11. A radio frequency identification tag comprising:

a first substrate;

an antenna element disposed on the first substrate;

a second substrate;

a first contact pad and a second contact pad disposed on the second substrate;
and

a circuit 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, and wherein the circuit is electrically coupled to the

first and second contact pads via a pressure sensitive adhesive film.

12.  An assembly comprising:
a first substrate having disposed thereon a first contact pad and a second
contact pad, wherein the first and second contact pads are designed to couple to a first

antenna element and a second antenna element; and
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19 a second substrate overlaying the first substrate, the second substrate
conprising an aperture, wherein the aperture exposes at |east a portion of
the first contact pad and at |east a portion of the second contact pad, and
wherein the aperture is patterned such that it facilitates a placenent of a
circuit that couples to the first and second contact pads, and wherein the
second substrate is designed to be renoved fromthe first substrate prior
to coupling the fseeand angst@éecmvarl@mg athe pirsdissubstratae the rspcondh dubsitsnd

ant enna el‘g’rﬁﬁﬂ"tﬁﬁ nag %u rel n the first and second antenna el enments are
separate r e a 13. The assenbly of claim 12 wherein the second

substrat e adherwkertia thé eperf:uré ekpeudb at leadter pirtlomdf &kh@st véntaitGad 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 that couples to the first and second contact
pads, and wherein the second substrate is designed to be removed from the first
substrate prior to coupling the first and second contact pads to the first and second
antenna elements, and wherein the first and second antenna elements are separate

from the assembly.

13.  The assembly of claim 12 wherein the second substrate adheres to the

first substrate via an adhesive.
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