AN ELECTRONI C | NLAY MODULE FOR ELECTRONI C CARDS AND

TAGS CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001]
wOohbw/1appEsi cation clainms priority to and the beaeftistooahor446

U. S. Provisional Patent Application No. 60/790, 528,

filed on April 10, 2006 (incorporated by reference

herein in its entirety). BACKGROUND [ 0002] The present

invention relates generally to the field of electronic

cards and, nore particularly, to the field of

electronic inlays used in electronic cards and the
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SN ECTROMICINLAY Hrofiiise kR sLECTiRoNIC CARDS
cards, bankcards, ID cardlA?hg dggﬂye cards, security

cards, smart cards, or sim Ice El ect r oni ¢

cards are generally constructed by asserrbl i ng several

| ayers of plastic sheets in a sandwi ch array. Further,

el ect r oni CROSSSREFERENCE EOt RELATEDWPPEICA TIONS
enabl e the card to performa nunber of functions.
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Iﬁagmicaﬁ'ﬁn Ploa 664780588 cfiled|ont Aptil 105 2006 (Idogetatbé byeefrence herein
? tmo surface | ayers. The nethod di scl osed
fsher hprises abutting a.high tensile strength
hol di ng nmenber agai nst a side of a nold, |locating the
smart card's el ectronic conponents with respect to
that side and then injecBAMK&ERQENDon nol dabl e
polyneric material into the nold such that it

Gmsliﬂea%%eﬂthﬁv&lﬂﬁﬁ{ FARLE o Eﬁ’éfgggggttg e A8 %E._[']electromc cards and,

uro ean. Pat ent i cati on™9540 t eaches
mmwm%%kmn@ecﬁﬁdad‘t elegmmnie ielrys gsediin eIEharomet ¢upds and the

??Gih&dféfﬁ&aﬂn%&gfﬂ Eggﬁmrngl g;,é tion and fix an

ectronic a vol d''space between an upper
t her nopl astic sheet and a | ower thernoplastic sheet.
A@QQ% mrarl}yawtecmnm@mdmmm beyusafifasxaedit catdegbinkwerds, ID cards,

h d f
Férrer i za cﬁ%@szaﬁfgt gl}jlglgicaf%ogg%nbﬁg deﬁhﬁeén:ﬁl?\%ﬂ’mc cards are

QC@@Qllﬁlbﬁnlstamd:tbibyaassemﬁhﬁg savedalt hglérsl of pmﬁm Isli@ds ™ a sandwich
a first outer |a
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perform a number of functions.

[0004] European Patent 0 350 179 discloses a smart card wherein electronic circuitry
is encapsulated in a layer of plastic material that is introduced between the card's two
surface layers. The method disclosed further comprises abutting a high tensile
strength holding member against a side of a mold, locating the smart card's electronic
components with respect to that side and then injecting a reaction moldable polymeric ‘

material into the mold such that it encapsulates the electronic components.

[0005] Euwropean Patent Application 95400365.3 teaches a method for making
contact-less smart cards. The method employs a rigid frame to position and fix an
electronic module in a void space between an upper thermoplastic sheet and a lower
thermoplastic sheet.  After the frame is mechanically affixed to the lower

thermoplastic sheet, the void space is filled with a polymerizable resin material.
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internediate layer is fornmed by injection of a
t hernopl astic binding material that encases the smart
w@ a00d/1%67¢8 ectroni c el ements (e.g., an | C chi p PETUSIW07/007446
antenna) in the internediate |layer material. The
binding material is preferably made up of a bl end of
copol yam des or a glue having two or nore chemcally
reacti ve conponents that harden upon contact with air.
The outer layers of this smart card can be nade up of
various polyneric materials, such as polyvinyl
i \YIT]g - ] Pa t. No. .
IO G5 oL Mo FS0BRR o8 o Shos B0 (Y P gpprised of et
daxens, mavwlyjs: fitseoetenlagenlsdedmbduteniaper aricaroftdrediate layer. The
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IS, e SO Peloe SR of & Predueblarit SihrEsheerial that
shedsks thcheman|cdrdelebiordie @ldoiaits (.04 ahtC GHB AR an?Mflefha) in the
thernqﬁéggtic material is injected into the nold to

FPHRE ayq matrgak pkhedipdigs spatenalds preferbly made apeifa blend of

@bpoIFRARIBUMP A d18e 3ARINStwd B hESPaRLLNE] .
0008] U.S. o ton: No.n%5, 510, 074 e gqﬁgﬁ%gg%g’?p°nents that

APOTGOREAcE vt aipa The omisrilevprs of dris siettycand chn be made up of
SHASHARSI Aleh | Qb1 LedEber
rRRPIY oL IR RUL Koo oy pnisRa® SP R LuglRIRS
el ectroni ¢ nodul e cor;pri sing a contact array that is

190044 .§. Ratemt plo. Pkl 7futeachesra mythnst foo dngerfestatihg plastic credit
! it e ' h oy t nber_ .
carmmggi 93205 Shopl 8 B6L SR, QUOACE R oy
redycingpyudhotating At lbekomppuage suppberis gdaiedsih eachinisld shell. The

' f , i nj eGt i h | ast i, .
S22 4 QB Aoelle W £614 09 R0 BIBEN 35 o
moldrta efprl_tlothf:i dahi..t Hizkte mﬁllob\;lm pdrffgtib fferdegltl(ig?allidhs’ibr itiﬁuage supports
. upport nenber; an insertin
g%hgﬁgggg%ﬁgggﬁﬁagﬁégggpan appropriate position in t%e

t hernopl astic material before the injected materi al
(098] R6SoPetent INu.t 5451 @0TH npiches bymstloddoff yhan[iB0RRing smart cards

Pat en 4. 339,407 di scl oses .an el ectronic .
birvng O oggS oyt P sONE 25Ul FRs s wpeaRrmember with a
bawphitgeleaieht oh haleabbyi®: SidepAM dn 6ledfrbMOGRGBAE Bhprising a contact

| and rooves and bgsses in conbination with spécific
87y Riss® finei Bl Tharpransdatigne megiod senerally fomprises the steps

aft (e playingthé sehptefmambeN B inold et Weriles (RE vbliSe and shape of the
htly flexible material 1n

Gt bolding the sbeprh sierma AR oS e Destampirowell of the mold; (3)
Bl @&ing 0 itl‘)ermoplastic material into the volume defined by the hollow space in
order to fill that portion of the volume that is not occupied by the support member;"
and (4) inserting an electronic module at an appropriate position in the thermoplastic

material before the injected material has the opportunity to completely solidify.

[0009] U.S. Patent No. 4,339,407 discloses an electronic circuit encapsulation device
in the form of a carrier having walls that have a specific arrangement of lands,
grooves and bosses in combination with specific orifices. The mold's wall sections
hold a circuit assembly in a given alignment. The walls of the carrier are made of a
slightly flexible material in order to facilitate insertion of the smart card's electronic

circuitry. The carrier is capable of being inserted into an outer mold. This causes the
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circuitry. The carrier is capable of being inserted

into an outer nold. This causes thecarrier walls to
worpae/120war d one another in order to hold the PCT/US2007/007446

conmponents securely in alignnment during the injection

of the thernoplastic material. The outside of the

walls of the carrier has projections that serve to

mate with detents on the walls of the nold in order to

| ocate and fix the carrier within the nold. The nold

al so has holes to permt the escape of trapped gases.
553 teaches .a net hod of

[Q010 S. Pat ept . 5,35
SAETRorHl o TRt sy ond 450k Tpron ol des Remamnonts securely in
elligateandering thBLihjectlﬁn ofithel th&dm ¢pl&icOnhtlridld THY 815&5 dg 'df the walls
ng%g %?@ ﬁhlne he nmethod conprises the steps of
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i.n the |nJect|on nol di ng machi ne; (b) closing t mol a

Peumnitfhegscppa el raepadigases. s i xed and cl anped in
position therein; (c) inserting an electronic circuit

qooy0]ttuso P@’fbnﬁNoaI@SblHS@ tbz{bhteg‘ﬁ rﬁ@hgd bPb (ﬁx@ﬁlgr@{i&oratlve pattern

er to pOSItIOﬂt e ch |p|n

t
((E)g;/ équVﬂ) | g‘lng?@ eéequm"afslm e plaghpeard ig @npmscmmromoidmg; machine.
ke m&thed eaiphi¥ed ﬁe &E)E“o?' )y‘inftxloﬁg%xﬁgragd lpgg 1om Vf' E{% ge-g- a film

any excess materi al enin cavil
(bg3ring r‘i‘Ddﬁ’matl‘fﬁePGmfd) O[V@()m]opgnSmothtceVIﬂty No.the mjec’uon moldmg

8 ca 0 f.eature is
38009 SSBED % BBl 8 ot ORI e Bt  posicin
Eheirgin; Gd)enmimg)mlt gbbeomn t<:1rk:t31;£‘| uﬁxpdhﬁwgh?ﬁ%pbttg@ iAghd Hﬁ)ld into the

cavit e.c 0 s, forne
AR 0 S ol oS AP S B il e ehbrmoplstic
stEparhcgmpesition |mtel tyleeigblddﬁﬁ&yltﬁ fohf @h?ﬁieﬁccaff@«t&')'r@xlnovmg any
nents, .the e. regions of the support
R M B SR e R BV D) s avine hosndne
respectlve nol ds. The support elenment may be a film

{00dil] TESpPetent N6.f 4)96¢,808 nieadtRE € affdriObardt whBYe Raid feature is a
part. of the card. If

?‘Hg) gg%%?t tgliang i ggfggmlﬁg’t'é‘l%}({ﬁlfcm‘i ¢hip- tTIJP@ﬁuﬁngrt element is used

ij:rrq:mbltmlr@ &ﬁ&ﬁhﬁ;ﬁ 1rﬁ‘s£&étaﬁin6ﬁﬂc$\h@r efHe éhrrg bblifhs eﬁq) injecting a
emai 0 Vi Si on the card. If the sup ort emant

lgféﬁ’é‘f aterial jptq e@%"é‘ly $Pathat ghe Ph'@ @a?rdlrelbret?mbmd in the plastic

LCE &l f
DL ST B O Bl v

bagingssurgesebthe sesprettveamslvsy tTlmeauppokEe‘elemem ey be a film
thﬁ?is%%ﬁ:d‘%f? ?rfedﬁ Q?decan&\éi' ﬂ%?%aﬁggntgfé&? ﬁﬁaﬁ%grlngx%s as an integral part

sen conduct or 'S nou
of the card. If the support element is a peel-off film, then any graphics elements

contained therein are transferred and remain visible on the card. If the support
element remains as an integral part of the card, then such graphics elements are

formed on a face thereof and, hence, are visible to the card user.

[0012] U.S. Patent No. 5,498,388 teaches a smart card device that includes a card
board having a through-opening. A semiconductor module is mounted onto this
opening. A resin is injected into the opening so that a resin molding is formed under
such condition that only an electrode terminal face for external connection of said

semiconductor module is exposed. The card is completed by mounting a card board
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opening. Aresin is injected into the opening so that

a resin nolding is fornmed under such condition that
womoy/1za14&l ectrode term nal face for external PCT/US2007/007446

connection of said sem conductor nodule is exposed.

The card is conpleted by nounting a card boardhaving a

t hr ough- opening onto a | ower nold of two opposing

nol di ng dies, nmounting a sem conductor nodul e onto the

openi ng of said card board tightening an upper die

that has a gate |leading onto a |ower die and injecting

nog, vi a_t 0013 S )
A3l £ B b BPBRoIDIR ol o B copoti e ng e gisgy mounting
masmmoémhlctdremmb ﬁ)&to thei apjeadtig amafm&ai& $ogﬁi, ﬁghﬁJgn@']&h upper die
m_nat er t hat te joined to i sc
e heste AR 0P, ek At QDI SeIng, & Bpinciisa e opening via the
Im na and an inner white and opaque | anm na. An
i maging material is sandw ched between these Ianina

t 025, 054 discloses a nmetho
@Pﬁﬁl ISk hrten g U, {050 Erahere piog G R Arag body ymade of a
ttherhadplastideinRb 86 BUMed ARWraeand A 1RhAfke: ph%f ﬂﬁit w fhtegrally joined

geV| es, i in thernosetting materi al
‘ﬁﬁ“s ?‘ﬂ‘ge'{ﬁ? i"’q"é‘?@r laygr ingladenen puignelgar [@U!!S]and an inner white
@adepaghy/lanmdhd. Ah 1&1'3.? n?tiﬁé’t@rlﬁﬁg géggﬁgf;ﬁ%éfgfﬁ&z tﬂe%ge lamina.

speci ali zed equi pnen or the as
m‘@é a[f)'/[sst hat are deposited over the el ectronics.

] %\&Wcﬁa 2.03héisslases g methad ffor C@mﬁén@bng |at gmart card
tu@inpr I%S\GBFm g@' oBed Ecpﬂbﬁl 1he! AYettif dGABLH %laae during the devices

sel f-cont al ne d capabl e of shipnment to ¢
FRmArsien in gnt@%ﬂ%%n@éerfabthat heevnpsrthe cone laysrefshe smart card.
variety of different electronic cards. In addition,

[0®r} GiéneralRe QM cﬁﬂ)ﬂhetd?a%v@%éﬂﬂ&é mQoRRKRif §% fa9ﬂ°& equipment for

inlays that are capabl e of belng incorporate
U EEESP’G‘I]#X: of priftedt cmeblagsh thap arq deposited omercthe; fdmii‘onwr din view of

K IdREV ISR Ql@?enfs d I@heoz{ g{y‘;{g é’q &ht 3y %le%?rgmc inlay that can be

| am nat e Can eapple tot r0n|C
mf{ 028¢ gepeblediofgshipment tentadi mmfaftmﬁ@ companies for

[ ron| inla d
B8RO0 oo B B BELA UG Bl B2 g s o e
&J‘n‘{b\pl abelity toi meke t:lebtramdhmh:yplthutadre tk;:y(pﬁ('jle QIf |'U§Eh§ mcorporated into
n to t j t boar ott
SRUBORE ko2 LEARIE S Bt B Sl oL e el soigment in whic
piintediavetlavy hd lamiiefie cavbe appiRatio ARsldtediae nﬁQPVe t he
top surface of the circuit board, and a | ayer of

t hernosetting materi al

SUMMARY

[0016] According to one embodiment of the present invention, an electronic inlay
used in an electronic card is provided. The electronic inlay may comprise a circuit
board, a plurality of circuit components attached to the circuit board, a bottom cover
sheet attached to the bottom surface of the circuit board, a top cover sheet positioned
above the top surface of the circuit board, and a layer of thermosetting material
between the bottom cover sheet and the top cover sheet. The overall thickness of the
electronic overlay can be less than 0.033 inches or less than 0.028 inches. In addition,

the overall thickness of the electronic overlay can be greater than 0.016 inches.
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bet ween the bottom cover sheet and the top cover

sheet. The overall thickness of the electronic overlay
w@anw7hzs7kess than 0.033 inches or | ess than 0.B2BUS2007/007446

inches. In addition, the overall thickness of the

el ectronic overlay can be greater than 0.016

i nches.[0017] According to anot her enbodi nent of the

present invention, an electronic card is disclosed

that conprises an electronic inlay, a top overlay, and

a bottonroverlay The eIectronic inlay may conprise a

[ ui t C onen
T L e TN S —
ars t@&ﬂm&dtthau dranhrides aim eﬂeutfcmme imdy, thpCoverldly] albartditodr overlay.

over .sh osi ti oned above.the to rface. of
(B SR EoniE 15 BAY spmPHSE a SHPUE bont AuBity R cirouit components
rataehiédio DRt okt BARd Lo bbEsth GOVEr sHURE gitacked tb ke b@@om surface of
cover sheet. The top overlay can be attached to a

op
¢ foieutt froardhen Eon €OV DL APHitjonad; skoveribe Hop tsorfrace of the circuit
DBeRFd %d‘%ﬁﬁly@? oPteAnlbsdihe n?at&pdtl tb@ﬁlle%ﬂrém@%%t@fn {:c;\%r sheet and the
el ectronic inl ay. Additionally, eat seal coa
dan ce¥erishash s dhiedaptdverlap gar b9 cttaghrsbto avop awsfe@oaﬂthe electronic
Ry W YeTo e sveflar Bt bE RHAREAE, 4 HEol AT Bl Be clectronic
GP’@Q’ e Cilﬁvéiﬂbfa @rhead Smtch@mlg‘ om lwadlspoaedmn thg tap cover sheet and a
rises,the steps
SpEO 0 e BoBod SN ERRREE ob I8 PORAR RGP 1y o
CI rcuit conponents to the ci rcwt board affixing the
H8018 nd eenrdimgetoopnether embodimentsoelt thet preaertoitvemiagve method for
; :: lactlﬁlﬁfg‘ghﬂgletct}gmt Iurll% 1§ Thagla%edd %6 ?oggéés%rsr}ﬂgo%F%o providing a
tedneuis dwerd, gtfﬁnmgmpluralnp ed chloait @ompofents s fiee eir@fit bbad, affixing

upt boa ther i on rroldln ap ar at us
bt BlbmoRa B EBrdBE! e iRuiot oy beod dtng the cirouit
tboard @il bottbr @bV @sheenigto ﬁﬂ%&a‘cﬁon Mdﬁ@&bﬁhﬁﬁzsaldﬁﬁﬁig a top cover
coatin n the top and ttom cover sheets

Fgﬁﬁﬁosﬁmacﬁ%ﬁge fotopeturizrg o dhe elpil bpedt ingg theninjection molding
@. faatls, ifj¥a Q@herﬁm%ﬁ@%oiﬁﬁeﬁ@ﬁfa{%ﬁ P ﬁxaﬂﬂe tg% and bottom

ectronic card is disclosSéd that conprises t
GPYerpﬁhsetﬁo%’g applyingcaheat pesd ceating ¢ therigp ang botterhicoyemnsheets.
circuit conponents to the circuit board, affixing the

lped 99 A b diag Go Gfet bAGHE! ERHbAINRAR bF tﬁ@pﬁs&ﬁtlh%ﬂtfoﬂv @ method for
sheet, | oading the circuit board and bottom cover

adtying am Clegiranicicar ¥ulisslosgd Ahgs somptises theatinsepla providing a
cRBuif P¥&d, %ﬁ?ﬁhg oﬁlh&dlﬁsn B cRPGY %oﬁlgﬁg&@ W il?ecar:i%t b8, affixing

circuit boar Into the |nJect|on appara
ithy bettempusface of the eirchin dopusl mrho@tonac@mr ashed:teilcmelarg the circuit

bB&at MR WP EEVEX Theet into an injection molding apparatus, loading a top cover

sheet positioned above a top surface of the circuit board into the injection molding
apparatus, injecting a thermosetting polymeric material between the top and bottom
cover sheets to make an electronic inlay, removing the electronic inlay from the
injection molding apparatus, and providing a top overlay and a bottom overlay for

attaching to the electronic inlay.

[0020] In one embodiment, the method of making an electronic card comprises

placing the electronic inlay between the top overlay and the bottom overlay to create
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cover sheets to nmake an electronic inlay, renoving the

el ectronic inlay fromthe injection nolding apparat us,
w@ea7p2oys di ng a top overlay and a bottom overPEEUSINT/007446

attaching to the electronic inlay. [0020] In one

enbodi nent, the nethod of meking an el ectronic card

conprises placing the electronic inlay between the top

overlay and the bottom overlay to createan assenbly,

pl acing the assenbly in a | am nator and performng a

hot |am nation process on the assenmbly. [0021]

PECBICEPA, Haihg LRGSR by st BT rihPal 3k pmination

roesss sultlicagssembly. a bottom surf ace, a plurality of
circuit conponents attached to the top surface of the

0 heet Sltl ned pve the |
HBEH Ao ol Bnblien SR e1e B A B & eleltronic card

tlheiudms etdincug boairdr haling asiopi witfade A VE BottbMesatice Uh tplurality of
oarﬁ and the t cover .sheet. [0022] According to

SHSPHSPTRABEHS fEaehcdle Gedep surRce efibg it gesd, anfop cover sheet

glositionediabolé ey 160 Bithed B th% &bt bBaxjaoﬁ{dj a lQ?éf' SBtRrmosetting
rface and a bottom surface, a plural

d?gtféﬂ? PosHiname betveenithe emant board pad ﬂtﬁpﬁoﬁl@pfl@rcs?éleeif t he

circuit board, a top cover sheet positioned above the

t[omqumém@mgftot diRtitdr sbibddiMeAr, dnadbtRrli@¥8dd Rkludes an electronic
t er nosettjng naterlal hetween the circuit board and

Y COBPESEr SHaRt boad thaying atopayriace srcthe hottemaurfage, a plurality
S‘df ciragie c&hpbﬂﬁt@hﬁé‘c‘hé@ % thel tBh %f@d%%ﬁh@&%tﬁ%&%& rd g)f) cover sheet

attached to the bottom surface of e clrcult
[FesBieRehabaye ity taro syraceapb theeriramib betirdeand, 2 dayret dfothermosetting

ndte MBS hE Rl b%%ﬁp Lk Go glj’ g&?e% ’shécﬂc‘J? K eg'verlé:y attached to a

providing a circuit board havin Sut
f5er swface o e electsgric slay and plbottaini Qwrlafy attaclodi to the bottom surface

QR o the top surface of the circuit board,
Ioggpng Hﬁ%gg?rCUIt board into an injection nolding

gé)ar atus, loading a top cover sheet positioned above
400234 Aggotdivg tof Ylehsin@tha:ucmbbdlaredtl at metlivel ifof egdriudicturing an

'éﬂelc%ﬂﬂ 1ﬁ%§a{n%iﬂﬁ% Ct I n I'%l Q 8\21%[1%1%] RO, ace ancf a bottom

mat er al tvveen

sirface, wffodag d pinrhlmp plfy:irnglt Zom@dherit® dhtoC that top g;uﬁﬁcé BEthe circuit
bottom sur.face Qf the circuit

c eet. an
BBy e SR b PP o hiechind g drgraiiu osding 2 top
wevdroshebopositionddhabovd Agtophsurface of the circuit board into the injection

molding apparatus, injecting a thermosetting polymeric material between the top and
cover sheet and the circuit board and applying a heat seal coating on the top cover

sheet and the bottom surface of the circuit board.

[0024] According to still another embodiment, a method for manufacturing an
electronic card, includes providing a circuit board having a top surface and a bottom
surface, affixing a plurality of circuit components onto the top surface of the circuit
board, loading the circuit board into an injection molding apparatus, loading a top
cover sheet positioned above a top surface of the circuit board into the injection
molding apparatus, injecting a thermosetting polymeric material between the top

cover sheet and the circuit board to make an electronic inlay, removing the electronic
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el ectronic card, includes providing a circuit board

having a top surface and a bottom surface, affixing a
w@barabd7ag of circuit conmponents onto the top BCF/{s2me7/007446

of the circuit board, |loading the circuit board into

an injection nolding apparatus, |oading a top cover

sheet positioned above a top surface of the circuit

board into the injection nolding apparatus, injecting

a thernosetting polyneric material between the top

cover sheet and the circuit board to make an

t ic inlay, remving the el.ectronicinl and
I051 BT o R 3, R By 8 B pepHiay T atiachment to the
afl¢conieimiayt. o the el ectronic inlay. [0025] It is to be
under stood that both the foregoing general description

faollow ng detagiled . descriptions are exenpl ar
J0a4, ik Yoy ROV G 2Pl Bl Rrktipe ol gispeton and the
ifollewtdgode@miled | duiscrstiddisl &t BERFRUH TN RblahblorPRAY NG are not
%Q8§6% T&@éF.and ot her features, aspects and
EHRY Y Rshginyantiop as claded nyention wil | becone
apparent fromthe followi ng description, appended
cl ai ms, and the acconpanyi ng exenpl ary enbodi nents
shown in the BRIEFMDESCRIRTION ©DTHE DRAWINGSed
bel ow. [0027] FIG 1 shows a schematic view of an

r-eind r i.n n odi nent. of the . . .

JOGRE) PRLSE oh8 R TEln A9 SR BHIaER B Rt invention wi
decemonapparemiy fodm athee | foliowing cddsatipyorf, oappehded claims, and the
I roni.c card accordi to an enbodinment of the . .
BeEEhbitie ERbmalsy Hrthimerie hovan Gl dspnet. cwhish are briefly
sles@ibedfbebow.cui t boards for use in making el ectronic
i nl ays according to an enbodi nent of the present

[ t4en. . [ Q030] FI 4 shows a_circyit bpard with
JW%’J#F@S o}rpsg‘r?e t & %‘i%FH’c?HSdVW iof et SO 18Ty ecording to an
embodimenttofolie pleeemigskibn) nvention. [0031] FIG 5 :
shows a schematic view of an electronic inlay with a

d.to inject thernosetti terial .between .
T8 3165 2o rs Bisfs ePSetRatey of dusBretpes igak/ighan glectronic
camisgceriitg tnal entbedineht afthe pseehl Mvesigd, i si ng an '
el ectronic inlay, a top overlay, and a bottom overl ay

'[61)23] lﬁ@ n_'aatsﬁcgwsa G 90rpd Vikdv to(% & r;heeeqbgfd Iclrrrgur}% boards for use in making

electronic inlays according to an embodiment of the present invention.

[0030] FIG. 4 shows a circuit board with circuit components attached to it according

to an embodiment of the present invention.

[0031] FIG. 5 shows a schematic view of an electronic inlay with a nozzle used to

inject thermosetting material between the top and bottom cover sheets.

[0032] FIG. 6 shows a cross sectional view of an assembly comprising an electronic
inlay, a top overlay, and a bottom overlay in a laminator according to an embodiment

of the present invention.

[0033] FIG. 7 shows a cross sectional view of an electronic inlay for an electronic

card according to an embodiment of the present invention.
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of the present invention. [0033] FIG 7 shows a cross
sectional view of an electronic inlay for an
webk@ctizaows ¢ card according to an enbodi ment of PETIES2007/007446
present invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS [ 0034] According to one
enbodi nent of the present invention, as shown in FIG
1, an electronic card 1 nmay conprise an electronic
inlay 100, a bottom overlay 30, and a top overlay 40.
As seen in FIG 2, the electronic inlay 100 may

Compergit BRI O b P RV PR N

50, a top cover sheet 102, and a | ower cover sheet
116934]] HoasilingHe apierembodimertraf thOpteaentanvenpionyas shoevnlih FIG. 1, an

. i - e odi nen
HRoROLLAT By’ Aot of RRIAEIARY BC TR BWeHlay 30, and a
doploiverley dOd. Af\sear iti RiGy?2, thbelavtronid inldyod06 nidy coyplR a circuit
[ QNI ..accommdat e _a pl.ural i of cirguit ) .
Ak 90 S QSRR o RpPnBint ot 2D eyt S tbkmossttine material
div, tliep borter shees 0L pae] 4 lhwelRever sheet 104t r aces 14 are
configured to operably connect the plurality of

R Rt R A A R —

tto ¢ree eplbodihértyob fthe iinvantions maoeneﬂig Fbo%@c?-lzp @?15 Weh double-sided.
that t.he circuit .c ngnts are cagpabl e of performng )

M Eoringlat Ui Heouit ROR iy Mo wlasro<bin tocogmodets & plurality of
[dfefiftratbe14 (ShownlinlFIGS 8P or theBY sBiFadky PVALESh HRBdttoEsurface 12.
\S/\ﬁ{?f aces 11 and 12 of the circuit board in nunerous

s CIrgyl taesthdrtearer penfigured ite qnesatdy comneetythseplusalitidof circuit

Qdripofests 2oRId0c Rk HmWich Ctd. Vend Bcpi i

al t edra’ggt ive, j((:)lcr cul ét':ij tr aygsﬁgﬁ%% {)de 2{1{:: E%%F%ﬁ? %Jgﬁﬁtee]ecmcauy

coRReAtt thdhe dpinlity 008 Wirchite compontitts b2%w-20c Guck that the circuit
' ' rial..suitable .

oo SR of b PEURERINE Mo Bt SIRAEHS TiuBl she Plcftronic card

dircuit board 10 may be conprised of a flane retardant

|l am nate with a woven gl ass rei nforced epoxy resin.

Lbdt)ﬁ] ML Alit 'nfaﬁ@é $8 rﬁ%}lp t‘ﬁ@ qgviglgiglpgxg;th%ésuﬁ%%r }L é’“Bd 12 of the

natively, e circ oar re
gircuit bbarst inowomnpeuiwdy . hBir éxangpls, tthbdtiecdittrades Adi iy Be formed on

@R 9#&}1{ Mgarldnllf)’ msiﬁcc%ngtslctggl k> tIr(; 'the alternative, circuit traces 14 may be

etched onto the circuit board 10.

[0037] The circuit board 10 is comprised of any known conventional material suitable
for receiving an electronic circuit. For example, the circuit board 10 may be
comprised of a flame retardant laminate with a woven glass reinforced epoxy resin.
This material is also known as FR-4 board. Alternatively, the circuit board 10 may be

comprised of a plastic compound that is suitable for receiving conductive ink, such as

polyester.

[0038] As shown in FIG. 2, and described below, the circuit board 10 is configured to

receive and vertically stabilize a plurality of circuit components 20a-20c. The

plurality of circuit components 20a-20c may be attached to the circuit board 10 and

specifically to the circuit traces 14 by any one of a number of methods. For example,
-8-



[0038] As shown in FIG 2, and described bel ow, the

circuit board 10 is configured to receive and
woeorieahd y stabilize a plurality of circuit cPCpUSINT/E07446

20a-20c. The plurality of circuit conponents 20a-20c

may be attached to the circuit board 10 and

specifically to the circuit traces 14 by any one of a

nunber of methods. For exanple,in one enbodi nent of

the invention, the circuit conmponents 20a-20c are

connected to the circuit board 10 with a conductive

[ P [ . f
N T AN A ———
[:thel ma’cuit ypoafd t@ vdth & coadpaivenddhesiVe.- Zﬁefeﬁz&ihy bﬁae plurality of circuit

posi ti oned an ere on t ci.rcui t boar

RGBS TRAE %@:&ﬁﬂage ogfo Bﬁ% oM &’8 1gar dﬂie dluralife of circuit

o @neNBrIFEICRI &inVbd boditiciet aﬁly‘vhﬁr@ﬁﬁltﬁé eftc@it bbAA 10 as desired.
rcuit tracgg 14 and the(£05|t|on of the circuit

BREOsE of othe 2jectranie card dapnd yheidesign) pameternmdll dictate the
WasitidnyPethe Qircaittedtes 1Q‘HTH%@2§0§ Baoi%ﬂe cRepi! @ ﬁﬁ)otngﬁts 20a-20c.

circuit board 10. [0039] For € purposes on

thiyechopaldy ivil) abso dictage atmgémcsnwanmmm@lzmrepopulate the
Weultfborpitery, an LED, a button or switch. In

addition, any one or all of these circuit conponents

coul d puI ate the circuit board 10. Further,
A8039); Bxraxammle prposes RdNctie Plality2efcinait dompandatsiifa-20c could

WeCorldf 4 badr§d hi r
p|eur alit ybm rﬁ adl 9123% Eyslﬁ%wn : nﬁﬁf‘%{ %écﬁi? i6h %@?%% or dll of these
dlilr§p1tay)§1pomﬁn® conrld prpslatentheesitduétt bosd 1Ref Fllrthag atlditional circuit

Fcloﬁ Ogl\?\lnlwé 2;dhe Ci rcga%‘g r'%’[tl%n 'h%\/\/%“lrtg Ilg(f:@: pnlig‘%gmcessor chip, a
rsppahea,tzephbghta df dtERs 26 Zﬂaoven in £ I@p’?p dlexibd¢ didplayd)'/RFED antennas

el.ectr can.inclu
il g, RRAGHER 1RO 4,3 Bitedit ot o ghpirvaapic inlay 100 is
chowact Gtietdrduitebburtit i sﬁSwnTiilleFIGqUA i pdjpﬁﬁ&tgﬂ ) sPbatiery 25, a

may be us | a ion to a user, such
SRicHPragt a2 1 et bBROR 23t bk PRl lavol 00 fén ofude a Tiquid
&dﬁﬁt&ll dlﬁ!plh@ 24t d&&h@'cﬁ&hft%mﬁpd&hﬁ%ﬂ@tew th8HuddR B. The liquid

ea (,not. shown). [0040] GCenerally, the conponents

kst displpy a4 rQashﬁy ued Yo dspiay; wkorasdionris 4 wsest suchmsran account
SURIABE.© In the aﬁérﬁﬁttﬁiéjﬂi fn hddia¥n 100me ¥ AAKE %l%)h'lédf B3 include a

of less than 0.03 inches. However, the over
ﬁﬁ?@ﬁﬁé§§sb@wﬁhe el ectronic inlay 100 is preferably
bet ween 0. 016 and 0. 028 inches. Accordingly, these

J00F0) GétesalB), MR ESHForRnBCIHOWNH i P18, YmdP YatyPinfickness and length.

For example, the electronic inlay 100 can have a thickness of less than 0.03 inches.

However, the overall thickness of the electronic inlay 100 is preferably between 0.016
and 0.028 inches. Accordingly, these dimensions allow the electronic inlay 100 to be
compatible with the conventional equipment used by different certified financial card
houses to add the bottom overlay 30 and the top overlay 40. For example purposes
only, the battery 25 can have a thickness of .016 inches, the push button 23 can have a
thickness of .020 inches and the microprocessor 22 has a thickness of .015 inches. In
addition, the electronic card 1 shown in FIG. 2 could have a speaker (not shown)

having a thickness of .010 inches.



conpatible with the conventional equi pnent used by

different certified financial card houses to add the
whodorom7es/er | ay 30 and the top overlay 40. ForPERESPOLE007446

purposes only, the battery 25 can have a thickness of

. 016 inches, the push button 23 can have a thickness

of .020 inches and the m croprocessor 22 has a

t hi ckness of .015 inches. In addition, the electronic

card 1 shown in FIG 2 could have a speaker (not

shomn) havi ng a thi ckness of .010 inches [0041] As

mt‘\ﬂe}\g 5%’?% é’u? b 9} %gg%otfo%}/ ﬁc[gv%rr S loe 1 ]'IQID at?%%\ag ;lﬁ ethe bottom

tsutibomﬂ@ oY thie cihmét bda@dl 1 Oa Thie Eboﬂbhﬁéth&d sheet il b¢ cah IbéAktthched to the

R geph] B Pad B0 & R Rl Pheset g o surtuce 12

Sh aﬂich]aﬂ4o isd BettcAn RORGSShee RANSSig ¥ Qrééglhﬁ%bﬂﬁtﬁ@%e@.fve tape or a
%é- adheS|ve The bottom cover sheet 104 nay

Biveany be hotiam eovestsbestal 04 mayphece@mpnsed of n@y suitable
tiﬂit&ﬁﬂl‘ lﬁﬁfgéfer?aﬁﬁﬁtthelgéttdrﬁ cEPEAESED49E BRAPKYLNE polyvinyl chloride

-chl ori de , pol yester
4BV DonelyestEn asmlwtrelﬁémmdﬁmyx(enasgusSp,o;bglmrbmaaa;,qqolyethylene

e TR PR ) 0BT T Bl covr s

flf¢ eanabpl Bor exadple,.t®00L GO D. OO%h&heﬁ hick aadcdcataiclude a heat seal

h
0 1 S0 TRt DS T e
coat ¢aaging (d6nEmy he compaibld wathWPVIC Si€: senbsttdi@verlay 30 can be

ay 30 can be made from PVC. [0042] A top
coJ%ﬁﬂ&ﬁégbﬁloz posi tioned above the top surface of

the circuit board 10 is showmn in FIG 2. The top cover
dJae42] A@Qp neser sheatdid@rpositibned aboye meitbpbhﬁadméiemb @lrcuit board 10

C%|Shg @&;fe '%1}{3 E&féﬁ?\yerssrllx%gtt 1(}? may rercl)’ls%X iol}yalny suitable

aeatgian tﬁbrr examiplof eeb ﬁﬁfC@téﬂS@l@et (6BRa B@' p&%ﬁﬁnahsnde PVC),
po’}yet hyl ene ter. t | ate (PET), PET(§ any ot her
°iPe AGYigN ﬂa@nﬁﬁévr%q t éﬁ*’%vep(’%é@onaﬁehe polyethylene

t@BpleyRte EE) P@B’Gb&\ axflso btHe¥ %ﬁﬁ!aﬁe rQatQQ&l Lol 9932 ottom cover
i nches thick and can include a heat seal coat | ng

sheaththedgp sioner shect igan deyr exaawle,thod! tos Owapachdm thick and can
\Nlélmé:) ¥ Geatl 81 QSﬁﬁn%s 64 oﬁotﬁf: '0%954%60 8 an c&gr gﬁgggr o:!ltbfs Compatible

with PVC since t over m
mith PVEH4The Agap F@#I%@hg I@érmam rbedt;onllﬂ!wlb(ba/ svitl PVC since the top

OOETA S SarPhe HAfe BloREPRN C 1 Nl ay 100 can

[0043] As previously méntioned, the overall thickness of the electronic inlay 100 can
vary as well as the thickness of the top 102 and bottom 104 cover sheets. In addition
to the examples above, other examples can include electronic cards 1 having
thicknesses as low as 0.010 inches or lower and as high as 0.200 inches or higher. In
addition, the top and bottom cover sheets can have thickness in the range of 0.010
inches to 0.200 inches. Thus, the overall thickness of the electronic inlay 100 and the
thicknesses of the individual parts, such as the top 102 and bottom 104 cover sheets,

will depend on the particular application and desired dimensions of the electronic card
1.
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vary as well as the thickness of the top 102 and

bott om 104 cover sheets. In addition to the exanpl es
W@bwva267¢8 her exanpl es can include el ectroni c PEF/US2007/007446

havi ng t hi cknesses as | ow as 0.010 inches or |ower and

as high as 0.200 inches or higher. In addition, the

top and bottom cover sheets can have thickness in the

range of 0.010 inches to 0.200 inches. Thus, the

overall thickness of the electronic inlay 100 and the

t hi cknesses of the individual parts, such as the top

1 bpot t om over s ts, wll depe on the

A0S 8e SR I, £ ok doiostiopE AR U0 B PoBianed between
etheabp emifacecal the kifcltdsblard\30 SRQWhe itdp Edver sBeetdl 022YRY addition, the
olf t h%rgosett iJI]‘g mat eric‘&l, 50 i s positioned between the

t B P sEmERateT?lAl s PEERtingD FRIbeIRY thepotemeurface 11 of

stheirclid boatd110@dl1abBYe thdBott@H Wovet shd2eNUBS GirkfdMbly the layer of
terial 50 is present in an_area bel ow the bottom

praeseting yaterigh S0 is composedof aldermesetiing polymeric material. For
, I R e SOOREmid e ttidg RhRFi f '
t her noset ti 28 mat eri al 15(%r| S glgpn%oé%%rg&o#&%l%seg of polyurea.
t@ﬁrm)setti ng polyneric material. For exanple, the
I

4 brlyvsa dra debrinrlasiemer that issderivad fham domrastion pfoduct of an
ASbyhga cohipfiedt 4Rl & Hshblesd go}ﬁ?gﬁght.elﬁl%ti &?an t?%‘%m 'b& aromatic
uct o Cc e

derived fromthe reaction pro an |1 socyana

Brliphatie inmdtuge.r dtcan bk enthonomsa e polynidre of 8oy wariattereaction of
GadtvaBates OTRLd; S Lphatic | ure. can he a .
rmno%?, ’aqg%ﬁf?ﬁgé?l or paﬁil %aérlg%%? }nreé'actrll“%% pfpolymer, or quast
iRseRolamat, esan e amadprodpat \amene-termdngted pRilyier resiiieor a hydroxyl-

Rélﬁn&gléfté@d%éﬁ egﬁ%gfg}%@%ls%eng{ehd %ﬁgg ee "m% g lgpf o r21mine:-termina‘ced
tppdyrosry kds@syriandicrdapirleyterhinaesi Bhaid hextéRRird) bHgNdmidSterminated
g)%lmade up of. 1arrit e-term.nat ed glol}}%rer resjns, and/or

onec S TRH P tRYP g dpisngene hyftedpRisticer Anatidoxyls are
pbe yesalt ofes) insombldte BOMiverayR tale aftRNehBRAted WEIYRYY besins. The
noi.e %gi Any hydroxyls are the result of an .
i’ﬁsd’ant]?kﬁ 1B2Y BPHUNR afditivRe Ok RPRPIINATHicompeacHs! Vihese additives

@5 Eitail MO dFRSAS) sBELAIpBH s 2 150MERLSIn 34 ¥d1 E6ie? Normally,

on- pri rrarc}/ conponents.” These addiTives may contain
fesiprlend wilk poteontpia agatabistédd pi gnents in a pol yol
carrier. Normally, the resin blend will not contain a

o049 3inS )a Ipb@ﬁﬁf@d fSlphM8tién, P YU LE3, | %%SZ}HrIQJ]ﬁ’ asS ) layer of

S a pure polyurea, as the l‘ayer of ther g
harBicetfing omaterighes O RHowp clber dlasteonin ialey1 000t o withstand the hot

Wdrhidation %ﬁlﬁ@raﬂﬁ’&s used in the hot lamination process when the top 102 and

bottom 104 overlays are added to the electronic inlay 100 to form the electronic card

1. Such hot lamination temperatures can include the range of 250 to 300 ° F.

[0047] According to another embodiment, the electronic inlay 100 does not include a
bottom cover sheet 104 as shown in FIG. 7. A plurality of circuit components 20a-
20c are positioned on the circuit board 10. A top cover sheet 102 is positioned above
the populated circuit board 10, wherein a layer of thermosetting material 50 is
positioned between the bottom surface of the top cover sheet 102 and the top surface
of the circuit board 10. The circuit board 10 can include a PVC compatible heat seal

coating 106 applied to the bottom surface 12 of the circuit board 10. Preferably, the
-11-



| am nation tenperatures used in the hot |am nation

process when the top 102 and bottom 104 overl ays are
w@odwed2d7a8 t he el ectronic inlay 100 to form t hePCT/US2007/007446

el ectronic card 1. Such hot |am nation tenperatures

can include the range of 250 to 300 F. [0047]

Accordi ng to anot her enbodi nent, the electronic inlay

100 does not include a bottom cover sheet 104 as shown

in FIG 7. Aplurality of circuit conmponents 20a- 20c

are positioned on the circuit board 10. A top cover

|.at
SHSE o} Loty P06 W L ARENT: M, BORLLRLERSLEM, buaay 30 can
i be pedd frooRYCbet ween the bott om surface of the top
cover sheet 102 and 't he top surface of the circuit

| [ an | n l ude
3048 S Bl BE3E: 10 BRPR R0 i compie an
sthe feleotrobr Dilayt iveready dor terhownl dmﬂlchhlﬁﬁﬁé et!héwlébtromc 1nlay may be

RS SRR S BB BEILGhLELE b Wt ep vera

[430a413] th©boomhwvetlay 80t i on of the |ayer of
thernosetting material 50 is conplete and the

r-oni nla ady .f or val. and Shl i ng,
0By B8 Berkdhn Hahiy St e Hmebobts s idie Of the heat scal
fdonting i166 1f:ﬁ|feded30llﬁﬂﬁzre W Readiskhl (ﬂﬁﬂn% hfe rb%ﬂgh{‘b\‘&lay 30 can be

rl and the ot tom overl ay 0049] The
8B ToBE hoRoctate ol St Baare o shiet BA Do cirouit board 10.
dfitheaheat Geal B&tiﬁ§310§f§alhseaoﬁt\lvﬁg fabdtfatel the 1R § ma'tl% process for
there is n seal coat| ng, the bottom over 8

aHAchBg dag geﬁ@a qvstlenS0dstthe &l@trpmcr@layf 100, eTbgtbpt;mn overlay 30
GOMEPe TORPHsdP L Qhy SORaE rrﬁeriéztlalbcflﬁ fﬁgcilgepabtl]lz Fnt ?ﬁ)gg ?verlay 30 is

seal coating 106 is use
capprised oof mobated thloridet YCHgort kaebmatmaloveAbcaydiﬁ@ to one

teiglbté)gﬁn%ts egﬂ@?ivgﬁg% S?f? }%?ace r?aq.%é?b 8%1%&{}“ lj)?/‘éﬁ@é?é i Bp]g;agt with the

lhﬁ%t $rol coabing 206 ayld/@@ ih scontaep leﬂedleOBotgﬁh Yeowvel kheet 104 or circuit
r ria ccor 0 one

o f g bl Rhrorinb Bty s miated Broompamomes e placed

onehd: aytsﬁre sunfac@ of &tbosioinh oV ¢y ¥Rt FeLatansslal the %oﬂt% overlay 30
S/ n _co ct with the bottom cover sheet 104

e udﬁ(ﬂﬂ e)nfﬂggatmq ﬁcerés&pt?rﬁf\&tm q;t@hdard credit card including a

Ahmamqﬁmviehthpﬁ:t@&&%hﬁ&ﬁﬁ@tl on may be placed on
t he outsi de surface of the bottom overlay 30. For

P ool B e P hgdfiedt of P b G poteem @yerlay 30 may
ba clead Dﬂ@Z/a clear/white printed.” “2/5 clear/whlte printed” means that the overlay
comprises a 0.005” printed white PVC layer with a 0.002” clear laminate over the
printed surface of the 0.005” layer. Of course, other types of overlays can be used
such as a printed white PVC layer that is less than 0.005” thick and/or a clear laminate
layer that is less than 0.002” thick.

[0051] A top overlay 40 positioned above the top surface of the circuit board 10 is
shown in FIG 1. »The top overlay 40 may be comprised of any suitable material, for
example, the top overlay 40 may comprise of polyvinyl chloride (®PVC) or like

material. According to one embodiment of the invention, the surface of the top
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name, expiration date, and account nunber. [0050]

Accordi ng to anot her enbodi nent of the invention, the
whodovom7es/er | ay 30 may be clear or "2/5 cl ear/min/us2007/007446

printed.” "2/5 clear/white printed" means that the

overlay conprises a 0.005" printed white PVC | ayer

with a 0.002" clear |am nate over the printed surface

of the 0.005" |ayer. O course, other types of

overl ays can be used such as a printed white PVC | ayer

that is I ess than 0.005" thick and/or a clear lamnate

I t hat. i S 0.002" 051

o@érﬁlgl% ‘i@ npg%rllt%ﬁo‘r?é% ;}b e E]?) %‘?3% e‘lnaénlaﬁeso has printed
anfarnuatwinoa\d’(érrilaﬁlvely gHeooutside sdfrlfaﬁe]of thd g d@pla?%rrh@/have printed
40 . may rised, of ,an swt mat er.i

% "““On E n?&ﬁaw&% B MY aéf opride 183u6%|13rmt?f‘y|mf0nnatwn
ahbh@:stede w(iﬂﬁ\@taﬂdlarﬂldféﬁlff&trﬂr in@iudmfgiﬁ Pl Sxﬁl%t%edate and account
embqdi nent of .the invention, the surface of

t’ €rlay 40 in contact vvlththelayer of

therrmsettlng material 50 has printed information.

ADOSZInAtdoreing, to tahther bmbeginsat baas iabedthn, tmo?\bgétlg;\/ 40 may be
exanp

4 E ? rlntedlnformatlon For
J@@FP %cf ﬁ% Ttropriged.p a8 dissussed pheymt A@ withoths .bgtcelm overlay 30,
thdt @pét@'tﬂ%flg £éERMbd ué%arsqch hilh bﬁﬁté&%ﬁt{?ﬁ% la e that is less than

ex(g)l ration date and account nunb [ 0052] Acco
G dbiekrangies gl e damisrte Ingen thatdaiass thant (02 Diick.
overl ay 40 may be clear or "2/5 clear/white printed,

EIBOSB]S&:U§ﬁ@%@@ﬁﬁnt13§e%ﬁé‘o@&§ll R E TRV EFF ﬂ]@yelthronlc dca.rd 1 and

types, of overlays can be used such as a print
Lecmw iglasr 10, desqree [spegdalt aitention 0 0B particwlkr &prdthorpurpose of

?ﬂ@dl@ﬁ{g l\%ﬂaﬁéﬁﬁca{rﬁ%ﬁét &t IS? (Wiﬁ% th}ﬁﬁrc?sr ngﬁzﬁn{sﬂ ﬁ%rd cannot

As previously mentione e overa i Henst
&rcee0.8B2 dnehnsi (or (Qi?@ mmpin thicknessecThayithe |ﬂ111|ch13(esié§)of the top

t I f
4588y 80 30E BBy 90 b P BRLLSH 0 Thg i comsidr
@mBpendsma of aachs pthehe Foir reixsingetk, d:ﬁtlﬂ_rtﬁﬁmﬂ)odncbk@t&ﬁﬂ 30. 8238lays both
us

Kk
cRDR%e o8 Rl brigfed, Y SR Gyerianes B0Y dehssabicky Thus, the
BE:ptramd ihhg’ sﬁ@(l:ﬁﬁﬂﬂie@s biﬂn@y e1&8d ROTPinchEs. CH“ﬁbQ@&é?gthe top 40

| f th
SR BBoB 98 o0 4% Yot /085 e ik wrnla 00 thickness

pan bt dhighek rae no@@ab 11V @sthBivakion Bf QR tHiAGRES of {He%%) overlay 40, the
ctronlc i nlay'.s, 100 t hi ckness canno

gﬁ%@%‘&d’vﬁ 6; § electronigdplay d 00 dorot epeed ®.033 inches.

[0054] Other variations of these arrangements are also contemplated. For example,
instead of the use of a top cover sheet 102, a mold release could be utilized. In such a
configuration, there would be circuit components disposed on a circuit board 10, the
circuit board 10 would be disposed on a bottom cover sheet 104, and a layer of
thermosetting material 50 disposed on the circuit components, the circuit board 10,
and the bottom cover sheet 104. A mold release, such as a silicon spray, would be
applied to the top of the mold to facilitate the séparation of the electronic inlay from
the mold. The mold release residue would be removed from the electronic inlay

before the hot lamination process to add on the top and bottom overlays takes place.
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or the bottom 30 overlay is less than 0.007 inches
thick, then the inlay's 100 thi ckness can be higher as

wo og/1as48 he conbi nation of the thickness of tPET/US®0O7/007446
overlay 40, the bottom overlay 30, and the electronic
inlay 100 do not exceed 0.033 inches. [0054] O her
vari ations of these arrangenents are al so
contenpl at ed. For exanple, instead of the use of a top
cover sheet 102, a nold release could be utilized. In
such a configuration, there would be circuit
ag %Pgnts dbsgosed 0 g CIrCUIH oard 10, the circuit

Yo rifrufhstiieon L IRTTim BE) GOl fo the present

lifdentiomowil xhcaybe dedcribeér nosetti ng material 50 di sposed
on the circuit conponents the circuit board 10, and

t m cove rel ease h as a

JDFseOrAT) ERNRL nERESD S pravifedrhe PRuSP RS is BigP guetace 11

]Emdfabﬁﬁomastugfaw ezs ePreuit trlaébs0f4 hprlglséiﬁtdnoilhgctop Ruice 11 of the
romthe o el ease. resi due,  wou

i rard By ARk oS BRI Byapansy be cRublrgided having circuit

| 2T 24 bARMhPIPGasEacs P1 Ad tHRbIHE higRicang. bot t om

overl ays takes place [ 0055] A nethod for manufacturing

aﬁ sgﬁﬁtronkg g gccordlng to the present invention
PP7SGe Riweling geaircyipgempopsts 20a-20¢ jare then pesitiened onto the
Ihrcuft HoaRY 10@dd eldifricdllyCotidnebieand A0 chast ?ral:ébolé foftﬂg fop and/or

1 and a bottomsurfacé 12. Crcuit traces
dogh sudeeet pk theopirawit bgawl 101 Bhe méuléuqompmebf@ama-?-oc may be

chméﬁté&rtgata&xzebﬁe Qe Gdrhl %éth@@sar% Jﬂmﬁgb ¢ U5 of double-sided

| e-si aving Circul t traces
igadly1conduetinghiappotRreferahly.f the glurality] @Dﬁ?&]mﬂ\Bo«hpormnts 20a-20c

Bkt LSl RATNAR 37308, 200 o0 hen

posi tione and electrically

connected to the circuit traces 14 on the top and/or
HO0I8 Wexir theckottsim ishefaed 12 wiftthp sirevit boardThe is affowdt to the bottom

@BUR0HHBE ?0%0 rg@ﬁxb hp %o&ﬁﬂlnﬁﬁi’a%g Py acﬁg«? 12 ahe bottom cover

sever al S |nc |ng the use of “dou
shesstlOftominga pressive semsitiveapdhesiPe edmr atd ypraylod adhesive. According

an 20c_at nect ed
B SR B hd R 2080 S SRR g o
bottbmmecver §leee104 i thiswenboditeh, tioefahitlbbard fiafctibiess the bottom
to th ton1cover sheet 104. Preferably, the bottom
§u¥?5%%'ﬁ s attached to the bottom cover sheet 104
using a pressure sensitive adhesive tape or a spray-on

a[&{)ﬁ%i’ﬂm cifmiobdardg10,0withobherithetb et BBfidm &dier kBELOT04 is then
? adeg %g o]ﬁ% cginpﬂel}g sﬁeert thotanblcr)l_?erctlon mglgltngagptpgtgatggsd }\%og cover sheet
102 is placed into the injection molding apparatus and positioned such that the top
cover sheet 102 is above the top surface 11 of the circuit board 10. Specifically, the
injection molding apparatus may be a reaction injection molding machine (“which is
often individually referred to as “RIM™). These machines are associated with a top
mold shell and a bottom mold shell that are capable of performing cold, low pressure,
forming operations on at least one of the sheets of polymeric material (e.g., PVC) that
can make up the top cover sheet 102 and the bottom cover sheet 104. Such top and
bottom mold shells cooperate in ways that are well known to those skilled in the

polymeric material molding arts.
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bottom cover sheet 104. In this enbodi nent, the
circuit board functions as the bottom cover sheet 104.

WO 0®392674e circuit board 10, with or w t hout PEEUS2007/007446
bottom cover sheet 104 is then | oaded as one conpl ete
sheet into an injection nolding apparatus. A top cover
sheet 102 is placed into the injection nolding
apparatus and positioned such that the top cover sheet
102 is above the top surface 11 of the circuit board
10. Specifically, the injection nolding apparatus may

reacti.on. i njection nol di machi ne ("whi.ch i . .
o8RG 5ot obisp el B8 BBk Hrimoliligl pofimeric mateia
miztu:{ai mlelati@ (ﬁmﬂ&c;ﬁmf":ﬂ. ) bﬁwﬁseglﬂﬁe lﬁ?}i doﬁt?eﬂh'e_etalw alllcé the circuit

0 she a e capa of performng cold,
D TRE Daflem Sayier sheet ke J5rBme Bp laveh oh ermAEe e material 50

tiin Sthe efhermbsenlg) pBlynteriéahtdral. (PreferablfVYas hbAdore@Nabove, the
Bﬁke up the top cover sheet 102 and the bottom cover

gaosetineg nlypkere materipl san bgmokpiee SHeethsr syitable mterials can be
idedvays that are well known to those skilled in the
polymeric material nolding arts.[0060] The injection

F@{'& n(g g‘eqarat us then injects thernosetting polyneric
1 Geldy lawpressye dompingsersiditions gencrally) msanfseming eonditions

telir&iaMBE tehSRhtulOds &@%&rﬁ%s@ﬁﬁ%%oﬁyrﬁ@ﬁ% thatdMa1 N1 2 Mhan the heat
the | ay of t tting

cover_ sheet 104, form ng ayer er Nnnse
fattertiony temwperatyie ofthet taprayse sheetigl 03oandrhei bottrmn wover sheet 104/

LA 1075, pRAS: 0045 uRASg PSS SRl e <o

pol yneric mat er| al e pol yurea
fexneing dkmperatirpe Wil dd at [@66100°00 less thovtherhessdisrtion temperature

f ] it rall n form conditio

R0 R0 TR AT SRR, o b

ldmt@rrt]ioal tpniperdtmss»ﬁhrhamy ph@vh@gtchﬂirﬁlteqﬂ’l\l@mnh&ﬁa&riﬁtdbbﬁt 230° F.
t.op _cover she 1 nd t tom cqQver sheet . .

Toup e BBl 3556l Gl7 i HPBITE Prs e Bridene invention

aitute rio0foresthan Bb@ftd30bFy, the cold form ng

tenperatures will be at |east 100 F | ess than the heat

' rti - erature of th op _cover sheet 102_an
TodS A4 BuihE TR S citbeiant G the Anfention he 100 THEtERcold, low
presturet famihgnpecadutee will MEVYIve Oinjeckio| of themdletting polymeric
: &EX??‘ m‘%ﬁl als is about 230_F. Tgus, the tenperatures
iy ?il% &CPQFW%‘G% Hapgjes sfiemy aboyt fhe Fytestheut 160° F, under
iprossues Gint \rdferaddBy RAgHTFdin bbBaw a'%fh@bﬁhe%i%%rgssure to about 500 psi. In

another embodiment of the invention, the temperatures of the thermosetting polymeric

material being injected into the electronic inlay 100 will be between about 65° F and

about 70° F under injection pressures that preferably range from about 80 to 120 psi.

[0063] During the injection process, gates are used to allow the flow of the
thermosetting material between the top and bottom cover sheets. On the other hand,
no runners are used in the process, which results in a sheet of electronic inlays 100
that will be flat. It should also be noted that if the heat seal coating 106 on the top
102 and bottom cover sheets 104/ circuit board 10 is used, the coating can be added at
any appropriate time in the process. For example, the heat seal coating can be added
before the cover sheets are inserted into the mold or after the sheet of electronic inlays

is removed from the mold.
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[ 0062] According to one enbodi nent of the invention,

the nore preferred cold, |ow pressure formng
w@e@caeitaes Wil | involve injection of ther nDseP@T/NHR007/007446

polynmeric materials with tenperatures ranging from

about 56 F to about 160 F, under pressures that

preferably range from about atnospheric pressure to

about 500 psi. In another enbodi nent of the invention,

the tenmperatures of the thernosetting polyneric

material being injected into the electronic inlay 100

between. out F and abqut 7Q F under
o0 RaRE e SGPREH o e, HEPpaBiye Brlymerts omisiol the molded
Sbutimrd i’sOtl‘MI renjd¥88 FrorUthi riﬁ_]et:ﬁ@h kY1864 'a?ﬁargﬁﬁce§t§cordlng to one
ernosettin

%ﬁtﬁb areﬂg_stﬁg to allow the fl ow of the
jment sephienissperahelessnie inlays, K0 amsdernsed Om one molded
tsheetot ey, NadsictsNRvEMDNBRE dhe©
\M?l;l ch resul tgﬂlcr? avs heet %?H%qgc gﬁ?{:ﬂe(% Eﬁays s%ggtst ﬁ‘cfordmg to
qr egrbodjigents, the injecied shiet cam eoxmc.ﬂpeud thatsingle tketrdrdatinlay 100,
$€4 nd bottom
Seahgconty 8 0L Mo Tod 0 T L Mo o
[sxample theainjentsd shmet opn iratwdet thoee rdvE)si b@saqgﬁag @@&?‘ronﬁﬂfnllqays, which
) a atin n e ore t
S48 Mo Gt Mhe VAR nBRlaciift 1f Brddhite RircROBR opfasvinp ot existing
sheipment awd pricessas thait ﬂi@y&se itsddye Theediffrie0dTd L {he electronic inlay 100

d er_the Jjnject.ion of thetherm)settlng
S e oo hF imbd3fals "k cdcibe romatsition, of Sainof d individual
nempvadltsﬁ Dﬁmeteﬂmtﬂoﬁjcemldyolmmm ded apparatus. According

to one enbodi nent of the invention, several electronic
FIL G

[ 0 r or on o ed sheet
([1(% ts%IJe sg'\?gtrg § g ¢ ge %Fod}’ﬁ Yﬁng{} 5 H’reﬁ‘\e'&“’é’r"{e@rné‘l‘?ﬁe%ﬂop 40 and
Aottmn(ﬂ(k@vdrlaydﬁ Bpplicdndoqbé BRB6nic iy 110D QS f&ish %%%Etrﬁﬁ‘i@ card/tag
gorbresepond to a,sin %e el ectronic inlay 100, a sin

t

SRRy T4 BIPBHRTACBIEE mey Espsiveabe sheetanf slqcayn@fmlays 100
ehais 8Hos Ldriindhion pFEes UAERI, th B 4D 50! B 3B1ovERRys to the

gcl ude three rows of seven el ectronic Inlays,
BITRTaMe diayxi The mge ofthe haﬁmeabpmtmgscarofq@ulumc&e hot lamination
tR6ds” NiafaSAS diehRgks. t hgl u nt .and
grocessses{fl t hat they ggse ?lgldgdcﬁmfﬁe st P?%né%gecgfn% can be PVC
eorapatitleiin the Ilwalmowmﬂel PU@pmntérlabm usehbfcrratopmmlaﬁd bottom 30
He&hykn t he i ndi vi du
conpo%er?:ﬂs% e%(]&qtgﬁ lul (r)(gefﬁls %gllgr? erate_LUbth [tﬁﬁ’é’gfaﬂﬁ’ﬁémg‘a of about
3HEEY tohbouia328P é"'CtFerﬂlts tieadcany @u&OlﬁblySrehhMy beaesirdle since it can
Nﬁﬂtan@sﬁc%pteég) R%Bbottom 30 overlay is applied to the

nray

ctronic 1 U to forman el ectronic card/tag

[0066] An example of a hot lamination process that can be used is presented in U.S.
Patent 5,817,207, which is incorporated by reference herein. An example of such a
process is presented in FIG. 6. In this example, the sheet of electronic inlays 202 is
placed between the top and bottom overlays 40 and 30. These layers are placed in a
laminator 204 of the type well known in the art of plastic card manufacturing. The
laminator 204 includes upper and lower platens 206 and 208 for applying ram
pressure to an article positioned therebetween. In addition to the ability to apply ram
pressure, the controlled platens 206 and 208 may provide both heat and chill cycles

and can include a cycle timer to regulate cycle time. The sheet of inlays 202 and the
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1. For exanple, card manufacturers may receive the
sheets of electronic inlays 100 and use a hot
WO a007had7eoN process to attach the top 40 and bpeT/U82080007446
overlays to the electronic inlay. The use of the heat
seal coating can facilitate the hot |am nation process
to attach the overlays. In addition, the heat seal
coating can be PVC conpatible in the instance where
PVC material is used for top 40 and bottom 30
overlays. The hot |am nation process can operate in
4886 2h& PRRLAL f ot 220 it ut .320 . F.
? ﬁl s rea%eﬁla&?&?%ngoﬁos%r 0 ATE R yd%ﬁ)ﬁg%,psepgql“%rgd between
|the (ﬁaﬂ anidt $esond Ehrsmahng e ta}’l Vnag 2 ltzgeﬁ@]of 'gﬂllﬁx P h8ve a matte
0 i,on _proce at can be used is
giné%eﬁtﬁefab %?éﬂ ‘15‘5 %ds ce {gheitherthe top or bottom overlay.

iIn (addmnaﬂxede g firsf anideseeend &hﬁhﬂmg“?e;ﬁ?;;ﬁg%éﬁ 6 I%é&n)n@d outside

FIG 6.
Qﬁgg? %F{DEPE ?ent gij‘? :*}3%;@22@21 fizgt ﬁpﬁéé@r@estwéaﬂaneh@ls and 220

tpopitianed bafsiderBf iNeTahastifHpa1 s
Saﬁaced in Iam At OF 1‘%)Pf ?ﬁggtn?/-gg%m adé@n?bl?ﬁZ is shown to

énBmeBF W%Plp@t@ﬁ%pqm%mﬁlﬁwé The | ani nat or
204 includes upper and | ower platens 206 and 208 for

iOhel tA8a, |
?ﬂlﬂr%é b(gl?;v?/efen Eé{egibz% (leg% :isgln s?tﬁ%d in tgne @zﬁﬁintatog Qgg,p}he first lamination

Gyele g initiated dyclpsing rtlneealatﬁnat?@ﬁsar@omsamefewlmgplymg little or no
Eﬁlﬁ\ﬁrgs@uﬁo&)nhg %@stenﬁiw 2891 14 fnga)f %b{gl% 191.%t1gf%ﬁ x{fﬁ%ﬁg T temperature

ﬁcle timer to regulate cyc
h e /Blatens 206 and 70804 tina rmget Qﬁﬁiﬁ)\? d? ta§204P fand pdfiod of greater

bet wee
lerng% ﬁgﬁgéig{g}gr% %ggrﬁl%hl?l ng at es ﬁggﬂﬁ“tﬁﬁZBDBﬁgheoheat cycle
fing dper anplied do ahwmsseenlﬂynassfs bet ﬁﬁwaﬂ@veatthé eadt pRBGure of the

Ia??ﬁh o?‘io%tu‘?é Ssléﬁgﬁ %5 1hg1|regh)§r L{r}'ygp %;t@g%obrgttom overlays

Ina

namhaomglqommoawlm A4 ReShreésure b i&lsdtﬂlﬁg%e h&#& cycle and

{% nat i Lat es 210 and 212 and first and second

ted ?ga% gq‘ég S §Y el nasw vty o denendingcesperiatiyiupen thersize of the sheet

bthie Ridciiogiciatiys 2014 Fanekadsie, thoe él%%ﬁﬁ@}ng 64 'uge e of 10-15
2 (Ya an% Or§n ?’

shovvn to be in position between p atens
Pty [0067] Once the assenbly 222 is in position in
the | am nator 204, the first lamnation cycle is

[0068] Stbgkqhyntabahé BBovd e LotI8 e A0 ARG i&?aéppﬁes @ chill cycle to

1g}refera }éﬁggpl ying little Oor no ram pressur
%Sﬁﬁﬂ“?? MHgn pVhiGh | ting ghe e gresgyrebef e dgmirator 204 s

nerass Rt prefersbly thie a @&ﬁﬁ& §5‘%n A d
of 550 P to a2 ﬂé}e Bﬂ: eﬂ%ﬁ gp%ﬂléjgﬂa&gns 266889 208 have
cooled to approximately 40° F to 65° F for approx1mately 10-15 minutes. The

finished assembly 222 may then be removed from the laminator 204 for additional

processing.

[0069] After the assembly 222 is removed from the laminator 204, the assembly can
have a layer of printing ink applied to either the top overlay, the bottom overlay, or
both. This may be accomplished using a wide variety of printing téchniques such as
offset printing, letterpress printing, screen printing, roller coating, spray printing,

litho-printing, and other suitable printing techniques. In addition, after the top and
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than 5 mnutes, and preferably in the range of 7 to 10

m nutes. Once the heat cycle has been applied to the
was®entd7ys as i s set forth above, the ram presseCBEUS007/007446

the lam nator 40 is increased to facilitate the

attachnment of the top and bottom overlays 40 and 30 to

the electronic inlays. The ram pressure applied during

the heat cycle and the I ength of the heat cycle nay

vary, dependi ng especially upon the size of the sheet

of the electronic inlays 202. For exanple, the cycle

t,i na e in the.range of 10-15 mnutes. [0068]

é’@o@& ﬁé?f?a i g r?é’PHB‘gG‘g thipglectzorir overlgk shegti thet sfeebean be cut to
dpphiisdivRivahélettrénie ba&ds 0 t he assenbly 222 during which

time the ram pressure of the lamnator 204 is

[ ed referably approximately 25% until the
SPEIGIE55 4R Fiselodire ab taeo bRt ElapiRmot it PeRgblAGORDrovide an-

tebecfiBnic {riy P HRX Emheﬁah 50 el ti®n E&es it NGhichths "8 fiication of
en be renoved fromthe | am nator

assqn‘olg 23& may th ! )

S5y onia dne £lsRapnip iparseanbe aqeoumdished with existing equipment used
as SR dnsiey 2oday. MBIRRY 12at.or4:204 . the

assenbl %gn ﬁgVéﬂgﬂigsgﬁﬁggy%&?J%ﬁ%g%?ﬁgagéﬁFp%égfwanpb’Can
@I"lflﬁ'emaié‘ﬁ glecpnig\rardsdy 2 mons dost ¢ffentive endmayr siace Hetdis a reduction
TheguipR¥nP&osacconpl i shed using a wide variety of

printing techni ques such as offset printing,

I rpress_printing, screen printing, roller coating,

gg‘ﬁalj (gwpmthqa, dlisclesukm of thepresgnt Enventomeones vérsablie the art would
BbbrRbiaRdtHat gL Holifflent@ bh& mddifc LR withi

a%%lbo.t%t om over [ ay Y gﬁlaeg%ﬁbtggﬂ?%nt?ﬁ’égé?%%%%ﬂ%é within the scope
894 pPiziy of Hrssinventim. shewmirdingly, bH modifitatidng rafainabievlydsi®d versed in

| 70]. Fram the disclosure of the i
T e AR T T
ateetot treoimicnded laa fufther dnhisodiments ifithé pesert! iBEntiOR] The scope of the

] ich. the |ication of over|ays onto the
BRSSP enbfoi 10 B ooy et BRpin sk pllgvine it ng
equi pnent used in the industry today. Thus, a conpany
that produces credit cards, for exanple, can easily
make el ectronic cards in a nore cost effective manner
since there is a reduction in equi pnment costs. [0071]
G ven the disclosure of the present invention, one
versed in the art would appreciate that there may be
ot her enbodi nents and nodifications within the scope
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and spirit of the invention. Accordingly, all
nodi fi cations attainable by one versed in the art from
wo b@7peesent di scl osure within the scope and speCT/U82001/007446
the present invention are to be included as further
enbodi nents of the present intention. The scope of the
present invention is to be defined as set forth in the
following clainms. WHAT IS CLAIMED IS: 1. An electronic
inlay, conprising: a circuit board, having a top
surface and a bottomsurface; a plurality of circuit
conponents attached to the top surface of the circuit
3 er sheet attached to the bottom
-sur %??0@%@%‘??%Uit board; a top cover sheet
positi oned above the top surface of the circuit board;
and a l-ayerApfelachreniedskiyt corgprisingr i al bet ween t he
bott om covey . the t cover sheet, 2. The
el ectronic %ﬁ %@F%?a%g’lqgivr'ﬁ'gf} 885\"? #2048 BU%“FE‘CC;
thi ckness od plireligl ef cirowit @ohiPo¥nts SattaBéd td1ae QorP38rface of the
i nchesc.irc%.tbghe electronic inlay of claiml, wherein
the oveérall ﬁﬂ’ckness of the electronic overlay is

| ess than Oa B2Bomnebes. shket ThaciRUCH! HRNbEHN! AYFRE of the circuit

cl ai mbl, vherein the overall thickness of the
el ect rofTe overl ay is greater than 0.016 inches. 5.

The el ect r aniop dovkAshedf p6diBbMBdlabdvidthd'flo GRPRE ioF cifeuit board;
heat seal coating on a surface of the tgp cover sheet. ’
l e

6. Thé™lectronic inlay of claim1, further conprising
a heat seal &t b thePRose . Of t cover
a 9 ePmo ttfﬂri# ﬁr?a‘f&-%aq aeg\ib%n?{,ﬁteva%mon} goyer esheet and

sheet. 7. The electronic infay o ereln

| ayer thg toprrovamsheet: ng material conprises polyurea. 8.

The el ectronic inlay of claim1, wherein the top and

bot t ofr covekhe electronic inlay of claim 1, wherein the overall thickness of the

electronic inlay is less than 0.033 inches.

3. The electronic inlay of claim 1, wherein the overall thickness of the

electronic overlay is less than 0.028 inches.

4. The electronic inlay of claim 1, wherein the overall thickness of the

electronic overlay is greater than 0.016 inches.

5. The electronic inlay of claim 1, further comprising a heat seal coating
on a surface of the top cover sheet.

6. The electronic inlay of claim 1, further comprising a heat seal coating

on a surface of the bottom cover sheet.

7. The electronic inlay of claim 1, wherein the layer of thermosetting
material comprises polyurea.

8. The electronic inlay of claim 1, wherein the top and bottom cover

sheets comprise polyvinyl chloride.
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sheets conprise polyvinyl chloride.9. The electronic
inlay of claiml1l, wherein the thernosetting materi al
we@2W7Med7st and hot | am nati on process tenper at BCEES1007/607446
range of 250 to 320 F. 10. An electronic card
conprising: an electronic inlay conprising: a circuit
board, having a top surface and a bottom surface; a
plurality of circuit conponents attached to the top
surface of the circuit board; a bottom cover sheet
attached to the bottom surface of the circuit board; a

top cayer s siti.oned_.above the top syrface of .

t he cioérl'cui t ?Egglreg, oL dr?lgy Iogﬁgllmglﬁ Wqﬁgql%lgeeappﬁ@settmg material can
rveittestanal hdsdamirarioh peoceed tepipermues i efloe 3P 5HHE 356P F.

cover sheet; a top overlay attached to a top surface

of the el ecikronic inlay; and.a bottomoverlay attached
1 }-\ne?efcgré)glc ¥?ﬁ%m871%‘5$‘ronic inlay. 11. The

to a bottomsu
el ectroni c ameldcwénic iayredfprifiigt her conprising a
first heat seal coating disposed on the top cover
sheet and a secoﬂ&“ﬁ‘é‘&go%rgaq?a"é%ﬂ foRswrfasp e5d @ bottom surface;

bott om cover shegtplurdBty S @rRiteInt YN gts%'{aglrl% PC%hQitgf) surface of

10, wherein the | ayer of thernosettin
conpri ses pol yur@&.Cll’.EBl.thPh@;el ectronic card of claim

10, wherein the ﬁ%tl?gp c?_ﬁ ert 9‘[969 %\ltgghe%ih?oe?lie %?)Hglﬁ'lggtﬁ:face of the

pol yvinyl chloride. el ectronic Ca
10, wherein the eopihmrdiot t om overl ays conpri se

pol yvi nyl chl ori ectroni.c cayd of claim L
10, wherein the ?Eoé)rér?grgfeg %ﬁggﬁé?%?$%q°v8§ © tam sretagn gt the circuit
hot | am nati on pe@edsmdt enperatures in a range of 250

to 320 F. 16. hod- for manufact uri, an
el ectronic inl a?‘} (%’p‘%i &'leﬂ'ﬁ?spﬁrt&g tﬁ"i'ar‘iﬁnagg‘&?t?"éﬁ‘i’ tthe, dettgm cover
havi ng a top surdhaekardttie topatviepsheettr f ace;

a top overlay attached to a top surface of the electronic inlay; and

a bottom overlay attached to a bottom surface of the electronic inlay.

11. The electronic card of claim 10, further comprising a first heat seal

coating disposed on the top cover sheet and a second heat seal coating disposed on

bottom cover sheet.

12. The electronic card of claim 10, wherein the layer of thermosetting

material comprises polyurea.

13. The electronic card of claim 10, wherein the top and bottom cover

sheets comprise polyvinyl chloride.

14. The electronic card of claim 10, wherein the top and bottom overlays

comprise polyvinyl chloride.

15. The electronic card of claim 10, wherein the thermosetting material

can withstand hot lamination process temperatures in a range of 250 to 320 ° F.

16. A method for manufacturing an electronic inlay, comprising:
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affixing a plurality of circuit conponents onto the
top surface of the circuit board; affixing the bottom
wafazEg4of the circuit board to a bottom covePCHOE®NT/007446

using a pressure sensitive adhesive tape or a spray-on
adhesive; loading the circuit board and bottom cover

sheet into an injection nolding apparatus; |oading a

top cover sheet positioned above a top surface of the
circuit board into the injection nolding apparat us;
injecting a thernosetting polyneric material between

the top and I%Q,Miom cover ts, and applying. a_ heat

h :
seal coatinB o PHa TER gﬁ?f% Vg o agtad a bogm surface;

The nethod affixidgib pld@litMELERE CORPbAGIITRSR] HeBp surface of the
pol yner.i c.ét té'¥e(,[jl al can withstand hot | am nation

pr oces@™ tures in a range of 250 to 320 F. 18.
A net hod f osffixaiphe Worbim@irie S 8t S Co&Rl g%atbggom cover sheet

conprising: providing ,a circuit board having

sur f acBERPLESHEE SERAEYR Fdhgaive sdpei otiarmpray-ph adidsivtey of

circuit conpaariBt &e0&tQit BSaliO e the ci.rcuit . . .
board; affi xi nggt he bottom %lrgr%é\%ewogt?ﬁi ﬁg'ecri rceﬁftmto an injection
boar d Meldingrnpataiisover sheet using a pressure

sensitive VA a, spr.ay- on ;,adhesj ve; L.
| oadi ng t h_zﬂcg:?i?l i Eobtach)gF ‘Sg%eﬁap E%ﬁ%‘%‘?ﬁw%‘b%ra JEﬂRe%FfaicﬁPg the circuit
an i njhsetd mto thel idjentjom piddiag upparkmiggdi ng a t op cover
sheet posit. on abqye a t surface, of the circuit
board into ‘P%%é’ﬁ}q% j 2 Pempsaiding RY{YHIshis, Mmaterialj bgtween (the top and
a t herboitest ¢cavegsimetsyamdi ¢ materi al between the top and
bottom cover heeti to forman el ectronic inlay;
removi ng t HPPOIBE £ P67 2l ¢natipe onthe mpanddattgrmcevsy sheets.
overlay and a bottom overlay for attachnent to the

17. The method of claim 16, wherein the thermosetting polymeric material

can withstand hot lamination process temperatures in a range of 250 to 320 °F.

18. A method for manufacturing an electronic card, comprising:

providing a circuit board having a top surface and a bottom surface;

affixing a plurality of circuit components onto the top surface of the
circuit board;

affixing the bottom surface of the circuit board to a bottom cover sheet
using a pressure sensitive adhesive tape or a spray-on adhesive;

loading the circuit board and bottom cover sheet into an injection
molding apparatus;

loading a top cover sheet positioned above a top surface of the circuit
board into the injection molding apparatus;

injecting a thermosetting polymeric material between the top and
bottom cover sheets to form an electronic inlay;

removing the electronic inlay; and

providing a top overlay and a bottom overlay for attachment to the
electronic inlay.
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el ectronic inlay.19. The nethod of claim 18, wherein
the thernosetting polyneric material conprises
w@eiyareas 20. The met hod of claim 18, furtherPCT/US2007/007446
conprising: placing the electronic inlay between the
top overlay and the bottomoverlay to create an
assenbly; placing the assenbly in a |lam nator; and
perform ng a hot |am nation process on the assenbly.
21. The nethod of claim 20, wherein a hot seal coating
is applied to the top and bottom cover sheets before

bei ng aceg, in the lanmi.nator. 22, The nmethod of claim

20, mgr'ei n%P & %1%&“ ?%ﬁ"?lﬂaﬁ gn‘ﬁh?f F‘é‘ctgg dhermoselfing prberic material
lrompres palyhrea. pr ocess tenperatures in a range of 250

to 320 F. 23. An electronic inlay, conprising: a

ci rcuid, bo havi.n to urface and a bottom

surfacéeo;' aajgﬁﬂplgﬂﬂdﬁé‘?alg’i f&z%\"lm%&ﬁﬁ%@mgs attached to

the top surplaciagahe te@udhiccifilly Be@yedn tﬁettey? VeM&EY and the bottom
I tioned above the top surface of the citcult

sheet po
boar d;&gﬁ[&yé" Pregteangssemlyipset ti ng material bet ween

the circui tplaciapthondethBR hONakPYR6r; 3REEL - 24. The
el ectronic I nlay of claim23, wherein the overall

t hi ckness dierforming %b@frlémi@atiqmmycess ohdbsagshmbly). 033
i nches. 25. The electronic inlay of claim23, wherein

t he owdr al | ThhinelidRdssr ki . v _
| esqs_,q-ﬂ[ han 0.028 inches, ‘?‘e?%ﬁ"é‘%‘%*é%?ﬁ%#?%‘e %ﬁ‘& %fapphed to the

P36 Bottomy gayerisheqtn beforbeing plased kmthedaminagdre

el ectroni-c overlay is greater than 0.016 inches. 27.
The electr omhet niethay oFf clalid 80,2 Jheldih LAET hGOMRLINSLEDY Bocess is

hezt seal .coating. on a surface of the top cover
Bfidurmoskat hop farpingtin BioFessi temnpgrabfrecing rang2s of 250 tcha20 ° F.
conprising a heat seal coating
23. An electronic inlay, comprising:
a circuit board, having a top surface and a bottom surface;
a plurality of circuit components attached to the top surface of the

circuit board;

a top cover sheet positioned above the top surface of the circuit board;
and

a layer of thermosetting material between the circuit board and the top
cover sheet.

24, The electronic inlay of claim 23, wherein the overall thickness of the
electronic inlay is less than 0.033 inches.

25. The electronic inlay of claim 23, wherein the overall thickness of the
electronic overlay is less than 0.028 inches.

26. The electronic inlay of claim 23, wherein the overall thickness of the
electronic overlay is greater than 0.016 inches.

27. The electronic inlay of claim 23, further comprising a heat seal coating
on a surface of the top cover sheet.
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on the bottom surface of the circuit board. 29. The
el ectronic inlay of claim23, wherein the |ayer of

wo bh@rheedt ting material conprises pol yurea. 30rPCT82007/007446
electronic inlay of claim23, wherein the top cover
sheet conprises polyvinyl chloride. 31. The el ectronic
inlay of claim23, wherein the thernosetting nateri al
may Wi thstand hot | ami nation process tenperatures in a
range of 250 to 320 F. 32. An electronic card
conprising: an electronic inlay conprising: a circuit

boar d,ydavi surfac nd ot.tom surface; a ]
pl ur al ?Tétqy o?ﬂ% ?lre‘gglg?lcérélﬁﬁgﬁgﬁf@ zg’t’ ?‘Ri}f‘?é(‘fofné’”tsﬂ’é 3 hgpt seal coating
surthebettah subfaceof theicirchindbakd. a t op cover sheet

positi oned above the top surface of the circuit board;

and a jayerpf fhermpsett n% mat ey i al, between the )
circuit board &ndCHE eh gl e d¥herein the laves ofathermosetting
ardteridledntprisas polgusdar f ace of the el ectronic inlay; and

a bottom overlay attached to the bottom surface of the

Ci rcuid, bo . 33. Lhe .el ectronic card, of claim 32

furt hegro' c o?rg&? gl]eﬁtéorgc flpy f’fﬁléﬁ’i‘ 5§e\gﬁerg%@p 9P BPLgsshent comprises
polyviveylichlprizlever sheet and a second heat seal coating

di sposed on the bottom surface of the circuit board.

34. Thg elegtronic card of claim32 wherein the [ayer )
of thgrqus gf‘i‘? ﬁ% CHaRis inlay ‘?,Ig‘ﬁlﬁw 335 wWhsrsin the thagmosqtiiag material
slayovitimtarsd loetrlamirfatioh PrdbedRtemeaitaicn it Beadd2fO%085 320 ° F.
sheet conprises polyvinyl chloride.36. The electronic

card cl aj wherein the.top and bottom overl ays
corrpri%gé po‘i&{i/n\?%ﬁtf?mgﬁ% FHPIISHL The el ectronic card

of cl ai m 32n elbxromiiinldyecdnhgigimset ti ng materi al

a circuit board, having a top surface and a bottom surface;
a plurality of circuit components attached to the top surface of
the circuit board;
a top cover sheet positioned above the top surface of the circuit
board; and
a layer of thermosetting material between the circuit board and
the top cover sheet;

a top overlay attached to a top surface of the electronic inlay; and

a bottom’ overlay attached to the bottom surface of the circuit board.

33. The electronic card of claim 32, further comprising a first heat seal

coating disposed on the top cover sheet and a second heat seal coating disposed on the
bottom surface of the circuit board.

34. The electronic card of claim 32, wherein the layer of thermosetting

material comprises polyurea.

35. The electronic card of claim 32, wherein the top cover sheet comprises
polyvinyl chloride.

-23-



may Wi thstand hot | am nation process tenperatures in a
range of 250 to 320 F. 38. A nethod for manufacturing
wa@eooehsaous oni ¢ i nlay, conprising: providing a BCT/US1007/007446

board having a top surface and a bottom surface;
affixing a plurality of circuit conponents onto the
top surface of the circuit board; |oading the circuit
board into an injection nolding apparatus; |oading a
top cover sheet positioned above a top surface of the
circuit board into the injection nolding apparat us;

inject % ettl (gglyrrerlc material between
t he to% -and T gﬂlé’e‘tar R4 claya 32 vhsreingha tep andhgottom overlays

mpigtisﬁgmﬁyvﬁte}&tch&ﬁ'ﬁie_coatl ng on the top cover sheet
and the bottom surface of the circuit board. 39. The

nmet ho c the thernosetting
pol yrrerl c ngﬁen}eﬁ oﬂ’ﬁyc t?}s 13ty Ko Whessn e jthermosetting material
pnoceithsthndrher lainifiRfonl grodesk diyserHured 3l atrgngézpf 290 to0 o F.

A nethod for manufacturing an electronic card
conpri.g ng: 0 i.n rcyit board having a top
sur f ac?’zg an dA %%?? S?Eq%‘?@é%m%ﬁt electignig "ﬁllaﬁf %ﬂmmrysmg

circuit conmnmtga oftbwit bbﬁdtlﬁpm‘gl&tﬁﬁ‘éﬁrﬁée dfEa Bbt't&ﬂ's{xrface
board; | oadi the circuit boardinto an injectio

mol di ng ap Ert’lﬁsa Wwalityngf alrtlbbcmp@renémeto the top surface of the
posi t icktad Ldke a top surface of the circuit board

into'the i I]ﬁeCtl on nol di ng apparatus; injecting a

t her moset t i RAIBEtmEiFeuit brard Hite An bejcotiermphting appaaue!

sheet and t [ el ectron

inlay; r ermlslg%lggta%b o&%ﬁ%ﬁ% goﬁ? neda%oﬁ’ § apﬁpg\ﬁuﬂéﬁ% of the circuit
t op O\P@P{%W%ﬂ@ injeption mnldmgaplaafams;r attachment to the

el ectronic ; ] d of clai
the ther rms t | n%‘jé t%ﬁriln:rg’eg?lglg RROEPIT mats n]r'?%t@@en the top top and cover
pol yursbeet and the circuit board; and

applying a heat seal coating on the top cover sheet and the bottom
surface of the circuit board.

39. The method of claim 38, wherein the thermosetting polymeric material

may withstand hot lamination process temperatures in a range of 250 to 320 ° F.

40. A method for manufacturing an electronic card, comprising:
providing a circuit board having a top surface and a bottom surface;

affixing a plurality of circuit components onto the top surface of the
circuit board;

loading the circuit board into an injection molding apparatus;

loading a top cover sheet positioned above a top surface of the circuit
board into the injection molding apparatus;

injecting a thermosetting polymeric material between the top cover
sheet and the circuit board to make an electronic inlay;

removing the electronic inlay; and

providing a top overlay and a bottom overlay for attachment to the

electronic inlay.
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42. The nethod of claim40, further conprising:

pl acing the electronic inlay between the top overlay
wapa7nbEg4dott om overlay to create an assenbl y; PQI/ESI00T007446

the assenbly in a lam nator; and perform ng a hot

| am nation process on the assenbly. 43. The nethod of

cl aim 40, wherein a hot seal coating is applied to the

top cover sheet and the circuit board before being

placed in the lam nator. 43. The nethod of claim42,

wherein the hot |am nation process is perfornmed at hot

l?jom nagjon g0 ?r?e%ﬁ'o& SRS E1H,rv%l$1erlelr}1 tﬁe rﬂ?en %sgtftiné %%I}Err?eric material
comprises polyurea.

42.  The method of claim 40, further comprising:

placing the electronic inlay between the top overlay and the bottom

overlay to create an assembly;
placing the assembly in a laminator; and

performing a hot lamination process on the assembly.

43, The method of claim 40, wherein a hot seal coating is applied to the

top cover sheet and the circuit board before being placed in the laminator.

43. The method of claim 42, wherein the hot lamination process is

performed at hot lamination process temperatures in a range of 250 to 320 ° F.
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