AN ELECTRONI C | NLAY MODULETOR ELECTRONI C CARDS AND TAGS CROSS
REFERENCE TO RELATED APPLI CATI ONS [0001] This application clains
priority t benefit of U S. Provisional Patent gapy '
No. 60/790w 2 !1?.?7?%(1 on April 10, 2006 (incorporated by re %g@@g@?
herein in its entlrety) BACKGROUND [ 0002] The present invention
rel ates generally to the field of electronic cards and, nore
particularly, to the field of electronic inlays used in electronic
cards and the nethod of making such electronic inlays. [0003]
Generally, electronic cards may be used as credit cards, bankcards,

| D cards, te snart cards, or _simlar
devi ces. m@%&m&&aﬁ HFOR ELECEBONIC GARDS
sever al Iayers of plastic sheets in array. Further,

el ectronic cards contain electronic'égﬁggﬂgﬁgg t hat enabl e the card
to performa nunber of functions. [0004] European Patent 0 350 179

di scl oses a snmart card wherein electronic circuitry is encapsul at ed
in a layer of plasti ERGPSREFERENCE TO RELAJER ARRLEGATIONS card' s
two surface |ayers. The nethod disclosed further conprises abutting a

high tensil E{OSOI]ETEQ.*L Bpﬁlib'aﬂbﬂi‘ QMR DEOBYD! AAlhé beadif AU, F'Pdvgﬁmna% Patent

locating th s_electronic conponents wth respect

si de and thé?‘PRr{ﬁFfé?ﬂ Nﬂgﬁ%"’%ﬁ%& ifdse erofamabl % 2006 Qﬁeqm@ratpétwm&rencnbgrem
t he nol d sudh itk katiretyl), encapsul ates the el ectroni c conponents. [0005]
Eur opean Patent Application 95400365. 3 teaches a nethod for making
contact-less smart cards. The method enploys a rigid frame to
position and fix an electronic m)d #E; W space between an
upper thernopl astic sheet and a Iomer ernoplastic sheet. After the

frame is ne%h&$|call y affixed to the | ower thernDpIastlc sheet, the
voi d space Q093] Theprapant investipy relaies generaliy 4o hevfielsr phelectronic cards and,

more particularly, to the field of electronic inlays used in electronic cards and the

method of making such electronic inlays.

[0003] Generally, electronic cards may be used as credit cards, bankecards, ID cards,
telephone cards, security cards, smart cards, or similar devices. Electronic cards are
generally constructed by assembling several layers of plastic sheets in a sandwich
array. Further, electronic cards contain electronic components that enable the card to

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] European 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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WO 2007/ 126748PCT/ US2007/ 007446 [0006] U.S. Patent No. 5,399, 847
teaches a credit card that is conprised of three layers, nanely, a

first out ewéjﬁyﬁlrzﬁug second outer layer and an internedi 2PN 446
The internediate layer is formed by injection of a thernoplastic .

bi nding material that encases the smart card's electronic eI enent s
(e.g., an IC chip and an antenna) in the internmedi ate |layer material .
The binding material is preferably nade up of a bl end of copol yam des
or a glue having two or nore chemcally reactive conponents that
harden upon contact with air. The outer |ayers of thi s smart card can

be made up o r h as yV|n | chloride
or pol yur et h @fu%égpoa%qi {HG% 5 ’I?’g&géf%ﬁﬁghe%a ﬁﬁ“ﬁd {that s Tiggd 196 dhree
f or manuf act lawmglqmcés,ta firstowehi lnyaras skeomdhenter liyer 47dl G lhﬁﬁheﬁgm@egeqhe
of two shell ] SR a. cavity for producing such cards.

A | abel or |%&é§%e§3 ppog'?rt B 9°51“3§e°a’ 1”1’16‘%18% iPEib Fl't?%gﬂ%'ﬁ"tm irdingomgterial that
shelI's are ténsascrthugintrttcagiyt dlectramidelamehie (&RPlaIC ¢hipah®hh dhtenfa) in the
injected int ld. to for nfl ow Iastlcforces
the | abels o‘?"%ﬁg‘é‘g% slgl Ppor ?temrapgtaﬁﬁé’f%?emngﬁie’étpﬁf@a ’Ba"’lca‘&égfa blend of
[0008] U. g Rpobrmides. 052 Fds Baving etwoh@s:narermmdmdalgf réﬁla’lﬁkal. 36ipbhdhs that
smart cards Y. . Wi ant| paral | el nmj or

si des, a supﬁ&gﬁ%%ﬁ)%?ﬁ%t ﬁj‘ i%hf";‘:{er BETHE %sﬁ‘f‘“lcéﬁjs?a”ol??eméﬁi‘ﬂﬁp of
and an el ectvasiobs polytherie marmls sumgasq)o@mﬁﬁ@hloﬁaéaypélga{emaﬁefl xed to

a chip. The manufacturing nethod generally conprises the steps of:

(1) placing NHW]SUI@O@fa{eﬁFFd&bghl'i@oﬁ‘ tgg%hgs 4 ha {I s “ﬁ?&f&%lrliﬂg‘gv credit

shape of the card the sup
mai n wal | fcaf%eWh@;Pur a@a)ldltmlmnmge@ ot’ Itwo mhgllmtalasedabeieﬁab a @dvity for

the vol ume qebanigch Achi B8dd10k! Igwlzgqpngg‘%]gup%uppo &ﬁglr}llbl??t hat []fgolz ill) o, o

of the volune that is not occuple
i nserting ar@%‘ﬂé@?ﬁlw&h?ﬁ)@w&hté@g&&hﬂap@ﬁ(ﬂ[mrnmphspmmatamhxsl injetfed into the

t her mopl ast ioldBioefold! thp LRt © ?s

opportunity to, conpl etely sol F&pﬁnﬂ I Sgdg t%aﬁg%ek’%e Eﬁ’eﬁoor imagsosuppoxts
di scl oses aﬁgéméﬂbﬁéﬁﬁpéctﬁﬁmﬂﬂfacéﬁcapsul ation device in the formof a
carrier having walls that have a specific arrangenent of |ands,

grooves and [0088]a9.Si Pateatfidd) 3,3 1@"07\44 #eBciRP GCInkitod 04t {Ilhﬁlﬁﬁchﬂﬂg sHBl'td e?ds

wal | sections hold a IrCUI assenb in a_given nnent
of the carr "8y P8 %Cad podymi %M*ﬁﬂft‘?l PW@M%W@@@F Fléuplpqrt meuéﬂprmha

facilitate ighghid tlemeaf oh beleisitire @, dnd a8 leRElbMRIE ﬁlé E&hﬁﬁéin% INSntact

auses

carrier is capa nglns ted into _an outer

the WO 200 %*iéﬁ?ﬁ’i‘?‘ﬁ@ E’Gmé%?‘%l{lﬁg mgghodeneraly gemprsesribe steps
another in of: d(éli Phﬁuﬂgﬁhdsﬁﬂpertﬁﬂémieﬂb&hd@%'i séﬂne's%aai;dl%@%ﬁas OF
thelnjectlggrdo ilﬂe her.nopl asti c @terla The outside o he “wa

of the carri& & ‘%?%613‘1 POt IEmbEr GEAIpsyS ‘hﬁitr% W‘Phwa]ét@n@é Iéﬁldil@
wal | s of thénjeating a Ilh&l:hﬁ:@lasﬁ@ el Endn@le Noludd) Qe Sddr bﬁ&hé’%ﬂhﬂ spi& in
nol d. The m&#g %‘ﬁl\@% hal es %@3? rmt_the escape, of trap gases.
[0010] U.S. “B&f &% BOrbieR of dhatis not pegypisd W%L%Pﬁgft@ember
decorative pad (Hrinsesting am@llepiran:ib fgodale 4l a%Cdpbﬁuyrﬁte%dsﬁwntm'tHe thérmoplastic
pl astic carﬂllt Bet Jfglct.lgr}gm gﬁ Lﬁh' ne. The 'met hod conpri ses
the steps o E?z? NEF oq dUPHE" 51 nﬁglézfst %H?R?QT“&‘WFQ?HIE@EE‘}WS iy m
bearing a decorative pattern) over an open nold cavity in the

i nj ecti on mAAHIhY-Feletenidyo. (@5339:40Gslistdosehen rlebdondaeirtyit sxcabhditido @ vice
filmis fix e i t J.nsertin

el ectronic g?r%??ﬂc%?% ?ﬁh ﬁﬁh% "g"glesr@uran% Srli% ﬁ'ﬁlzﬂ'rﬁnﬁf e’?tn%f Keds
cavity in oBweves andbessts uncmmhnathmp“mth spbcﬂﬁcmilf‘bgs '(FH@) moM'e SallN@cifons
t her nopl ast j 05|t|o toth to.forma

uni fied car ng ?P%ttrfaos\g/‘gﬁnrglyéﬁy %Q%deélég%ep Wa ?? Y AT anadpiof a
cavity; andsl(gjl)ﬂyrfémWS maptéried io acder th @‘m.lithteljn&mﬁabﬁﬂie Sheart dar@® kBB anic

circuitry. The carrier is capable of being inserted into an outer mold. This causes the
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[0012] U.S. Patent No. 5,498,388 teaches a smart card device that

i ncludes a card board having a through-opening. A sem conductor

modul e i's {RuwlsedsARt 0 this opening. A resin is injectegg .rlﬁ‘stz@oﬁobﬁm

opening so that a resin nolding is forned under such condition that

only an electrode termnal face for external connection of said

sem conductor nodule is exposed. The card is conpleted by nounting a

card board -3- WD 2007/126748PCT/ US2007/ 007446 having a

t hrough- opening onto a | ower nold of two opposing nol ding dies,

nmounting a senm conductor nodul e onto the opening of said card board,
onto a | ower die and

tightening an upper..die that has a gate | eadjn

injecting a F‘g’élglﬁwﬁ%? TR @b"@ﬁ‘?ﬂﬁc %"F’éh?t\'é“ﬁjéf ) hold ghesgomp@enteseanely in
No. 5, 423, 708lignasah daring tHednjebigon olha titnepla@RYmBBES. Ofhefoutside of the walls
t her nopl ast i Sedi gction rml.dcgid rrgltaerl al and a | am nate | ayer t%at i'S
integral |y joi NEJT 6" A2YPLETHGHS DatfrEve o vath dgfents pAdhe walls efithe mold

outer clear inaoidentahaa@randnfie tho\birtier ARtEinoR8GHEd! aMdRiold s mghgﬁs to
material is .%nndé/glelghed between .t hese | am na. [0014] U.S. Patent )

6, 025, 054 di BETOSBE “FRBPhEPRCd 88 Snst ructing a smart card using | ow
shrinkage glue to hold the el ectronic devices in place during the

flevi cesf i mrewgl%UiSq Patent Mos 85360563 tmbl&ls:aahemﬁabf ?ﬁf}ﬁﬂiﬁg Stdbeoﬁﬁ?ﬁpattem
ayer o e . .all. .o e above net hods

i nvol ve usi n%fé%i;é Eagﬁgga&f lée‘%%?’%]r%r??ﬂ?%% p(%&"&%@éﬁﬁ}"&“%‘fn%ﬂ“?}flg’@ machine.
over | ays t hatheinethgd somipries the steps b () limedduoinigesd pbiitivhiew adfint @i, 2 film

dr awback, t i f e ability to esent .an el ectronic, __
inlay that Eﬁé;laﬁggsasgfz%?cor?t %tﬁeg% aht %naﬁé%} Elc@# CEVHY, AR fhe dRyegtignymolding
manuf act ur i rigactéres 4kl desing thei moldrqavitybe that thetfilmais \Exell @hy cRinpdi fif Bo8Rén
el ectronic . i1l [e. .need for the ahility tQ
make el ect rgtﬁlélgﬁ’lE ﬁ%)g?(% t%#%?%&gg%%ﬁﬁ% c%qp ‘g”é‘i% P FRETTE I thedneldigfo the
el ectroni ¢ cBPidscavity dmgrder fe pesition fthec crip ém ttheoewvityr @) dnjeetiigde thermoplastic
equi prent i NupPbdre RoRbhbakss ; rphate c be applied to
the electr oniu}gﬂi5 nl gy bb%%%%\‘ﬁf‘%g}l%} @%gyo%g%orﬁ 1 3"%%3 c@'ﬁﬁc@ TREMVIng any
t he present TAEMAGL Ehoreningtthe miodd ¢aviitryands(@)l ranmovémg #keaid oni ¢ car d

is provided. The electronic inlay may conprise a circuit board, a

plurality off0git]anst Paeipnsnd,o6REsP ek sﬁ%‘}t L CihbselRakd ;
bott om cover sheetl attached to the_bottor% gur_ aqgérg?%%1 e g’??“cﬁ‘f“?“ s a
board, a top"BREVEYERE1LBEPPTH AR integseod cirprit ehip. The Supmroglembt is used
circuit boarfos pasittbning ¥ @hiinsii ArHBIA @hbiky) &4 bdly Fﬁ%ﬁﬁ@&‘kﬁ b ecting a
Ic 0

bott om cover sgeet and the top cover sheét. The overa ess

the el ect r oMiEUE AR} ipte theCavix $othatthe chizpisi sntinely embedderd int Hanplastic

0. 028 i nchesmatérinlalitlsdmhoembbditettéCihdlelad Ripfdad 88 theuppdifa c?iﬁﬁ}ge(arﬂe?ween

overlay canb ater than 0.016 inches.
y e lodd %eanng surf%ces of the respective molds. The support element may be a film

that is peeled off the finished card or it may be a sheet that remains as an integral part
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 cendition 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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[0017] According to another enbodi nent of the present invention, an

el ectronic card is disclosed that conprises an electronic inlay, a
top overl ayg 8¢fhagapot tom overlay. The electronic inlay 2P ks €
a circuit board, a plurality of circuit conmponents 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 |ayer of thernosetting material between

t he bottom cover sheet and the top cover sheet. The top overlay can
be attached to a top surface of the electronic inlay while the bottom

overlay can attached to a bottom surface of the electronic inlay.
Addi ti onal | y?ae"ég%gég?m‘sl%‘é?l’e@b%ﬁ ?’}‘i‘aa?%‘ﬁerﬁ’ég‘ i 5% aRPesTE: ‘H@fdﬂlzﬁod%munnng
sheet and a seemitdndeatr medile ontatthe gpadiy esait w@%&dpﬂgﬁtbﬁng%%g& die
cover sheet.ﬂ_ng)gw%j At\c:ior di ng.to.anot her gn‘nodj ment of the present.
i nvention, a fethotsts eaﬂﬁﬁﬁ*ﬁ%f’d?‘f"ﬁ 15 A0S FEeqhng 4 esipipioythe @pening via the
di scl osed t hgdateconpri ses the steps of: providing a circuit board,
affixing a plurality of circuit conponents to the circuit board,
af fi xi ng t hepgags cQ,0 [ it beard to a hott cover
sheet, [ oadi [ng t%grgéjsl?%%?tﬁ%og’r‘%}j’ggg tg%?‘ ofh 18?/2‘1"“?%%?'? cnﬁ‘ggyaﬂﬂage of a
i nj ection nothamaeplaghisdnisetion mobled imageréal taop ademimateslagat thpoisiihtegiallg joined
above a top gu fRgc ] [ G Lnto the inection nolding, .
apparatus, injecti ﬁa@fa ?ﬁﬂ%@%ﬁ%}ﬁg&%ﬁﬁw PRer Rlea a&’lmab%‘lc‘/\%‘b’r?n%ghm
top and bot t ¥l @eqes lagtiest An insgingmetepiahiy sandveiehednveanohéseigmbn, t he
top and bottom cover -sheets. [0019] According to yet another
embodi ment  ofpOLAEU. FaeRt Nol\6asi 038, dit16%t Raf.ho4 f&P@&Hsﬁ-ﬁ&H{ 8388 cad
R ; prgow |nga’él

el ectronic card js djsclosed that conpri ses the steps o
circuit boar P&y shpkage glugtel hald th elegtranig devienspormatesduringt the devices

circuit boarighmafibhii ﬂﬁﬁ@@ﬁb@ﬁ&&iﬁ%ﬁ%@@mﬁ% thOEorf 14yl bf 1R RLH chléﬁé?

bottom cover sheet, |oading the circuit board and bottom cover s

into an inj ' mol di ng,,apRar at us, | oadin top cover_ sheet

posi ti oned :@é%/%rgcr%%iys g‘]'lfcg@ge %#’O‘feh‘&etg‘f’&tﬁﬁ%f’ﬁ’ﬁd‘é%”@ speeiglizgieequipment for

i nj;[ ecti f)nbrr?hd iamnﬁahp?f pnnlsré oit\)rajla;@tﬂmgara d&;b’tﬁ{tmtme%rtthe Qi&&bﬂi@ﬁr I view of

mat eri al be and bottom cover sheets to nmake an

el ectronic idr%ﬁgd;?&%%rlfb@lgﬁa staﬁ?e(gf%rc%? 8'?}&‘/ foprespnt ey plefipRnic Hylae thabean be

mol di ng appaeltcgstairedd apd coapablagof shipmedy el 3yrdaRhnarabRine oM BAlidY for

for attachi ectrani c dnlay. [0020] |In_ong eppodi nent, the

met hod of ngg?%"r%ﬁg% U2 P VEHPY °c#a‘£ja’g‘>8{8$}ﬂF?‘E°€£“ tArds | Myadditions thege fsonpeed

w)l %Ob/et \évgefnr tHeeatiilify to\malteaglem6 id hﬂa;b%fm Q}dpﬁﬂl@ysf bﬁingriﬁ&irﬁ%rlaéa into
7/ 1267 U 4 an se ) acing.the assenbly in

a | am nat or eﬁ%%r%%&%yﬁ%p% %Stusf:aoﬁ‘f?ﬂ' ?%%hﬁf%ésrg CARPIERE jh mhich

printed overlays and laminate can be applied to the electronic inlay.

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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[ 0021] According to one enbodiment, an electronic inlay used in an
el ectronic card includes a circuit board, having a top surface and a

bott om surfaGge@eRbUral ity of circuit conmponents attaghg@udfhrloltRsd OP
surface of the circuit board, a top cover sheet positioned above the

top surface of the circuit board and a |l ayer of thernosetting
materi al positioned between the circuit board and the top cover

sheet. [0022] According to another enbodi nent, an electronic card

i ncl udes an el ectronic inlay conprising a circuit board, having a top
surface and a bottomsurface, a plurality of circuit conponents

attached to rface of the c rcwt oar a top cover sheet
posi ti oned ai)d(;h\?g} ?%cgrﬁl 55 S %‘853[8}?0 ’Wgn ﬁ,tgﬁpfesﬁrgdpge B 3 flsgeqnigypard
t Eer noset ti ni dm&le&*ﬁdahatbrﬂnﬁpgas i electromc |1ﬂl?jaaafoqbf mﬁlaj;,fmldt DPotfd Vverlay.
sheet, a top toatop .sur.face, of .t ctronic
inlay and a gﬂ%(%%r%e%l\l}gr %g P SmRiFe A CoNY Board, &ﬁlgﬁffya Cljut ¢pEnponents
circuit boar alttacpewﬁsiheﬁmmhdmgi tacboytetn amt bmet atdeed B e, bottoREHitAle of
for manufactyri onlc in V|d|ngaC|rCU|t
board havi ngH"a {]%Blatgﬂ %&m’&r B‘%‘i‘%/é’ﬂ‘?‘g g‘i’ﬂ"géﬁ? 98 A face AL thy ) cineyit
of circuit cbasqud,rmmslagat of theAmésepingundtaid Wiwidnane rbbﬁ@mtcob&as}féet and the
|l oading the gircuit .bo into an,in tion ding a r at

| oading a tof)ofc%o&glf sk eeet 3%? kit d!agg"’ d{) g?ff i tq\"e‘*’l"*‘“:ronm
ci rcuit boar tlamwhbile ﬁE buqoacbvmymahd:er@taa]mdamai bisttont BiuERiei J¥Gh@ electronic
t her nosetti nguagpldx ﬁal td%regtageaﬁ en the tog ngﬁgover sheet and
the circuit boar gayl ng a %8% T 5P sr‘?ao £ P 95T ehsgbpnd 2
sheet and theecbmdhmalpﬁm«ahbekimposedmlthebowcrmlco{da@ﬁéetAccordi ng to

still another enbodi ment, a nethod for manufacturing an el ectronic
card, includpe18r Avisthing & Ell‘d‘tﬁ&l p ace an
bottom surfa[c?g Qraffl Xi ng l'ural %I{ly 0 g%??%ﬁ%?p%génq lﬁ'g%}uo bnt%’e&‘ﬂg for

top surface BenyfAguEng %Plecmaiﬁ enlay lgd-wphgetl thet einnprises thestaps of:np@vidling a
injection oLk ARDHEREHS 2 ]slﬁl%ﬂ’c}n%‘ﬁr ﬁ%\éﬁ% ntS PS8k (ﬁ%uit d OrEEd xing

above a top surface of the“circuit boar e injection no
appar at us, i i dottPrgsutace &f e sirevihhoasd Ity rﬁebqttomm@w |Sh¢etblwdmg rthe leircuit

top cover shgRig

omovi gt he ol oy oot et dhtst PO RHh RN S0/ BB S bbbk Hpover
provi di ng a $hept BRedANgG akave a tep sedree o fehe a&rclﬁlbboaﬁtlatohthannjebimon helding
el ectroni c idppav I t

f or egoi ng generarus([jgggcﬁngtalt gﬂr?ﬁgaﬁﬂgﬁﬂﬁﬁ%%ﬁ%gwﬁg N%Q%%ﬁeeg andtb%tr?gl
are exenpl ar%?véhﬂ‘eéﬁ‘ép‘%‘naméyygémest seglrgatingom e topsud battony eovet slndes
invention as clai med BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0026] These

an;:lI o';) her f e[aﬂlﬂ]escio&fﬁg% ?ﬁﬁﬂgﬂﬁﬂ\éﬁfﬂoaﬁ@éht QfF tﬁ?ﬁe@e’n@mhugﬁ“éaeﬁ}eﬂﬁﬁ for
Wi econe nt fro e.follo scription, appended cl ai s,
and the accorpr%gﬁ-r?ﬁ SYLHBPEC eat) Wﬁ!l ﬁ%ﬂ?"'ﬁ tﬁ‘ﬁd’\ﬁﬁlmﬁestthé SigPRAF: rRfeviding a
whi ch are brairtdtybodes affitig aetality of circuit components to the circuit board, affixing
the bottpm surface of the circuit board to a bottom cover sheet, 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 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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é[0027] FIG 1 shows a schematic view of an electronic card according
to an embodi nent of the present invention. [0028] FIG 2 shows a
cross sectwornadr/mérw of an el ectronic inlay for an el ectamus2007mar4ds
according to an enbodi ment of the present invention. [0029] FIG 3
shows a top view of a sheet of circuit boards for use in nmaking

el ectronic inlays according to an ermbodi nent of the present

invention. [0030] FIG 4 shows a circuit board with circuit
conmponents attached to it according to an enbodi ment of the present
invention. [0031] FIG 5 shows a schematic view of Zn el Ecgonl gn he
inflay with a I SRskih® tHdh b r esehithh g, Lal.he -

t op gnd bottﬁg%%%rﬂ?ﬁ%et%.tﬂ[oﬁ%] &E?‘G 6 s%ovxs (g?,cqu%ss %ec@c},@ﬁ%‘naﬂm

view of an aBWEF#Iop taassemBIYng an el ectronic inlay, a top overlay,
and a bottomoverlay in a |lam nator according to an enbodi nent of the

present i nve[lo2onAcéding]to one embodianE, @ EeQShic §ithy) AR invﬂne%’e&;onféch:d
el ectronic inl for .an_ el ea%ronl c card according to an empbodi ment o
the present ﬂ‘fﬁ%‘ﬁ? iacﬁﬁ?cult% v iRy Agpenfass 20d 7 better supiEge d plorality of

DESCRI PTI ON &keult-fontiidnbhiREb HelfBOh e Sirface of the circuit board, a top cover sheet

positioned above the top surface of the circuit board and a layer of thermosetting

material positioned between the circuit board and the top cover sheet.

[0022] According to another embodiment, an electronic card includes an electronic
inlay comprising a circuit board, having a top surface and 2 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.

[0023] According to yet another embodiment, a method for manufacturing an
electronic inlay, 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 and
cover sheet and the circuit board and applying a heat seal coating on the top cover

sheet and the bottom surface of the circnit board.,

{0024] Accordfng 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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[0034] According to one enbodi nent of the present invention, as shown
in FIG 1, an electronic card 1 may conprise an electronic inlay 100,
a bottom 00(16%@7)’123)98 and a top overlay 40. As seen in H&pugbogribfie

el ectronic inlay 100 nay conprise a circuit board 10, a p{Ura ity of
circuit conponents 20a-20c, a |layer of thernosetting material 50, a
top cover sheet 102, and a | ower cover sheet 104. [0035] The circuit
board 10 has a top surface 11 and a bottom surface 12. According to
one enbodi ment of the invention, the circuit board 10 can be

doubl e-si ded. Accordingly, the circuit board 10 may be configured to
acconmodat e urality. .of circuit trac 4 (shown in FIG on the
top surface %128} ﬁﬂé %(zﬁglgogtt[ogn?\gea a%@sizp ¥FREifer Fﬁ%fé’&enizto the
are confi gurédcttaniopdsyabl y connect the plurality of circuit

conponents 20a-20c affixed to the circuit board 10. The circuit

traces 14 el I .0f circuyit conponent
20a- 20c suc hﬁ{b%g ﬁtaiﬁe%c??%ﬂlgét}&tgéﬁpt%%g%ﬁ l{fé?gorg pg%l%en?) SS?QP(?P 1ic) t%‘e
el ectrical fioNewies detailedideserintions et reaamplagarod Expla@fss] oflye alr 48idot
traces 14 rre%sgpﬁnpggﬂhge%,c%&gagaﬁn%&rfaces 11 and 12 of the circuit
board i n numerous ways or exa the circuit traces 14 may be
formed on the circuit board 10 vmth conductive ink. In the

alternative, circuit tra e etched onto the circuit ‘board
10. [0037] The circuit b@iﬁﬁﬁﬁb‘ggél‘igm&% THE DRAWINGFS
conventional material suitable for receiving an electronic circuit.

For exanpl e, [00R€] Theseand oﬂmatt‘ehtdr@s rsyecheardCidpantagd o@‘fﬂléiprcbéimﬁwentlon will

r et ar dant e oV e I ei forced epox sin., This
mat eri al |sa%q g@%kn%&t % E’S ED ?Sﬁ’é{]é"il‘?}’el 51’ e%‘F]E‘fc‘f’ lpims tand  the-
board 10 rrayacbempmpng saedmplar;a emlbadifmems:sirmﬁund theh atawhifigss Wiiablag: t,géﬂy
receiving c J}%&gﬁdbvqee such as polyester. [0038] As shown in FIG
2, and descr the circuit board 10 is configured to receive
and vertical | &St abili ze a plurality of circuit conponents 20a- 20c.

The pl ural i tROB] G- cli fhoésnp ovbematio 0devp 0 wmyeldntroaict aaidededondinpeto an
circuit boar&g@lﬁ%wéé&ﬂ&g &g the circuit traces 14 by any one

of a nunber of nethod exarrp -8

[0028] FIG. 2 shows a cross sectional view of an electronic inlay for an electromc

card according to an embodiment of the present invention.

[0029] FIG. 3 shows a top view of a sheet of circuit 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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in oné enmbodi ment of the invention, the circuit conponents "20a-20c
are connected to the circuit board 10 with a conducti ve adhesi ve.

Pref er abl yywotdggpbMgal ity of circuit conponents are solgengdo@ibass he
circuit board 10. The plurality of circuit conponents 20a-20c can be
posi ti oned anywhere on the circuit board 10 as desired. The purpose
of the electronic card 1 and the design paraneters will dictate the
position of the circuit traces 14 and the position of the circuit
conponents 20a-20c. Functionality will also dictate what types of
circuit conponents 20a-20c populate the circuit board 10. [0039] For

Coul 0 be one.of U EAREPIESCRIBHION G Rk S0CmiRRRR EM o fiadfs

any one or all of these circuit conponents could populate the circuit
board 10. Fuf038} Acgerding teear eaibpdiment efilp orasertdnwdtion O sl'ra\yn imEIGLdie an

but are not Ele@&&rﬁg chi@d ﬁdﬂ;%oﬁ&ﬂ!r&%%ﬁ%@ém%ﬂicﬁn?g IS%F? %ﬁo m%rlytr %'0' Eu¥d a

of LEDs 26 (shown in 'l exi bl e displa ennas’ and
emul ators. REPP¥rlRY 4@0 43 ggeryin G i2; dhei Qie‘rtwylwml&yow(hmaﬁloeumnm Ia(I!H'CUIt

inlay 100 i spb&h@wo; a phralcl ro?‘dlr&mb@cﬁﬁzlgonjegﬁ%g 'aplagér%f tﬁﬁl‘rfosgt%gg it er(lzal

by a battery 25, a m croprocessor but't on
inlay 100 candia{ep gerershestd0?.podalowss cavensheaty 1084 as the circuit
conmponent connected to the button 23. The liquid crystal display 24

may be used 10838] The aircuinberdad hadla tdd rfas€11 asdg BoRSm JMFRGCEUNL cording
n to,, the electronic |nf

bal ance. he al t Qatrve r |n adrtrtg ay
100 may | ncI gﬁ’é’ Ragnt H'\‘Y\Rmo“ (189 Aircuitchrardy 10y can e double-sided.
conponent s shomdinglﬂre cii’ctﬁﬁk(oat@fllb thay bbcekARS&l ANskcb@RHdlte £ Blurality of

exanpl e, the electron nl ay ave t hi ckness of | ess tha
0. 03 inches. i‘fﬁ%" é?k&g ﬁrﬂnéﬂh@?ssug‘ﬁcecﬂe“@i%ﬂlﬁbﬁﬁ%mrshﬁa%ﬂ 12,
100 i s pref eTthchtcﬂiietmw 19. ﬁéﬁc@ﬂﬁ@uﬁd%opéﬁﬁl?%onﬁ@&%g'ﬂﬁﬂaﬁty bP&RRuit
di mensi ons aIIowthe %I cr% 100 to, be conpatibl'e wth the
conventi onal © RS2 f‘?@ g%ﬁf‘dcff’f & 1@?\‘%“?9@’?419 i 'Ele eirqiitizgess 1’&&1‘3&?103115’
houses to adebﬂnhﬁ o tthe Nplasdity 8c)f 3@ bokiiRnbRP BOASF0cA%udD- theﬁo'i:he cucmt
exanpl e pur pgses onl y%%gheb@# 25 can have a thickness of .

t

i nches, the pUSYTEEE g ¢ieqiicad dunggions witin ﬂl?lf‘é%c‘la’ﬁ%f card

t he m'croprohessor 22 has a thickness of .015 inches. In addition,
the el ectronic card 1 shown in FIG 2 coul d have a speaker (not

> o bot tom Coag T ERARE ytes. P fra Ve Bvideq RPOf b RERRTS ot 52 G the
the circuit @tsardoasl mmmwscd?oeexametthaeﬁcmdeelatﬁagra:i&eidrrhéu on
bot t om sur 1 aig it Bodhl NG UERRIoRL 1l T Bh RSN, b EliEliiiea i ghay be
pressure sendthedyvatadinebrwieboargdOor a spray-on adhesive. The bottom
cover sheet 104 nmay be conprised of any suitable material but

preferably, mbmbmetafsue%efd ﬁhﬁ% g:ﬁéed éfa&‘l 'ﬁlB%ﬁ%gm%fuuBl?Jﬂr{dA%l suitable

chloride (PVQ), polyester, acryl oni adl ene- st

pol ycar bonatfer’ rﬁ%ﬂlvegr@n Ek@“‘?’é‘ﬁe‘ﬁ?ﬁﬂlﬁal &oe C{KFE]’}e thETicuibrbaand) 16t hey be
sui t abl e mat&m d &heg .
0.001 to 0.002 p:ﬂ nches tﬂﬁi&?ﬁgﬁﬁgﬁnuﬁﬁﬁgQ‘i‘”ﬁ%&ﬁ%@&%@%@%ﬁ%&%’és‘n'
on the out siHs BeterigbisadspdmosmeastFR-f hpands Altompdivelyl the\sirchit Pygd [Dheay be
heat seal cophipied 8fa ﬂﬁyué)&fé}%dmttheﬁh@sm&am fﬁyﬁcélkr EH ct%j}ﬂ?%ch as

overlay 30 can be nmade fromP [0042] A top cover
posi ti oned d9¥FE™F-he top surface of the circuit board 10 is shown in
FIG 2. The top cover sheet 102 may be conprised of any suitable

mat eri al, f0038] amrtxawmhe?mop, ﬁﬂ\ﬂeﬁcrﬂieaeblowalermbuh%ow Mvis r&kshﬁgured to
but adi ene- styrene

chl ori de (PV 3 3 ester. acr L‘onr tr %
pol ycar bonat"&® ‘f?pf’?‘gtm"@ng 5‘?11%3 E)’(quqffcthmonﬁﬁtsa Qa-g0her The
sui t abl e matphirakiy. oﬂdﬂ%ﬂlttd&»ﬁnﬁéﬁéﬁtﬁ PEOUE naFReitiachditol BB cHeYie hoACRS and

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




[ 0045] Pol yurea is a known el astoner that is derived fromthe

reacti on product of an isocyanate conponent and a resin blend
conponent . wbhwoi/eemyanat e can be aromatic or aliphatic parabasiedr4ad t
can be a nononer, a polyner, or any variant reaction of isocyanates,
guasi - prepol yner or a prepolymer. The prepol yner, or quasiprepol yner,
can be made of an 'am ne-term nated polynmer resin or a

hydr oxyl -t erm nated pol yner resin. The resin blend nust be nmade up of
am ne-term nated pol yner resins, and/or am ne-term nated chain
extenders. The ami ne-term nated polyner resins will not have any

i ntentional t B salt_of an

i nconpl ete c%%ér)es%‘%ondﬁtggﬁtdfgﬁealm nelc{%?{hﬁo‘;r%hiz&%gf)éﬁﬁ ﬁ(r?"ieéstls G PEC cqpppcted to
resin bl end HgycisnidoashlQivvithaz dpndugtive adhesn. Frefreably, dberphuality of clrcmt
These additi C draxy r.a- di ers i

in a polyol légrrﬁ?(?f%‘rﬁts kat%l]'afxfé}i Bﬁé rem%&gP d\?\nllﬁl nﬁ% ?lg’g 8 ol
catal yst (s). GTIBBQW}I’ESLM&er)GaGap chewmmnbd) amvlmre on ths cm:d:ulaboaad A0rss desired.

I
B entrom o APoyRKE of e IEHERACH"P 418 86 dien ptin BB, 1F digare the
used in the HQﬁlt“Pfaﬁf thetdiugnit fragere % andh éhe pdsiticiopf the Zirewid cbmpbmntsm@h-zOc
| | t | ect
over| ays ar eraigatd S| SohiAMf ok ¥ 08 Lonf oM. 1e Bl eation &

card 1. Such hot I|am nation tenperat s can 1 nc rang
to 300 F. [oezeitbgeebt®ing to another enbodi ment, the el ectronic
inlay 100 does not include a bottom cover sheet 104 as shown in FIG

7. A plurali [01)39]‘ Féi &:Gitiple S@H0RE 415 n?aﬁﬁy af&rdﬁﬁ%hip%&ﬂs Qﬂa S6Ecould
circuit boar ﬁgﬁ?ﬁe covelg‘ﬁshe t 10 positi oned above

popul ated ci %Bli“i" By 8 bHtten Pléwt%flq#f@f%émpn@omﬂ@fﬂwe
50 is positi¢cirest ashpmentstdoaldpoiulite 3k tR&St 8barliNG. tpﬁtﬁﬁvﬁﬂmﬁm‘?tcmmt
102 and the to ur% of the ci ré%ét board 10, The circuit board 10
can include & ri%%f%oﬁl gy, daglude, byt arg gt iimiterh to, gomicaeprpesssarechip, a

bot t om sur f agealiét, afp IL&ﬂﬁyQiflIﬂiDstZGJ(hﬁbdrn:EﬂFI@r 2}, e displAGs, RFD anffinas
2007/ 126748PCT/ US2007/ 0 46 he ¢oating 106 may be conp at| bl e

with PVC si nT¥ PREAEY¢ Wlt‘é%&g Cét‘f"ﬁ%‘t na@st forcm F*S@mmf @FGEB]WO is
Once the injsoiwnon Tk difeit! bosed 10f shdval ﬁmmt g pEudted by 58 Ha&exy 25, a
conplete and_t he el ec ic m%) Ei% y.for renpval and shipping,
Chel el ot ronPIS PSR 500 o PRI 6 TEe elderPalg I o0, 6 Beliud & Heuid
houses, whi cirysial displdgl 24N thewhtult BEMpERnO¢Hideald40 tBE Bukbte 2D 0tHR Mquid
overlay 30. ‘%qg]? The gottog ovgrlacﬁ 0 can be, attached to the

bot t om sur f at& &Y R 21aYs % Psed 9 display; HoTationde @rjser, jsuch Ae AR apeount
no heat sealbalorti rig thé hlterhativieoon ia\ediditivy 130tHeadledaOnit inRGNED hly idude a
bott om surfasgjgalgr bot)tom cover sheet 104 or the circuit board 10.

I f the heat (goat}1 ‘an106 is used, it will facilitate the hot

| am nati on process for attaching the bottomoverlay 30 to the
el ectronic @048 Cimrallvhﬁletmmmmehmmyusmmmvmnpmsmsmancm;gm

sui t abl e matgy 0 a co

of pol yvi nylﬁ "or H# ﬂ%ercﬁfogl?é ﬁ%%?ﬁ%’%@ ﬁ{:ﬂgr%’ nge th%?lgmg‘ 2.
embodi nent dﬁo‘{vﬁ‘@rd the everpidthickdess ofith¢ eleetrasfic irley bt is prefonablyl tywadh 0.016
contact wit e th t

bott om cove th{gmitﬁ%%éo?icg ?@Zﬁtﬁl? QB%%%&% %[sséllg}hlptﬁ?%%%l A6 r“n ?@%t" be
Al t er nat i velSpmpgtibletwith thefeonyentionsl eguipnkant pheictsddiffarenh eemﬁbé fdencial card
surface of tﬂb%s&%ta‘a@t}?é’ 95‘!1;@}}{ ovBrlay 96 b ﬁmv\ﬁst%vteﬁgy Bet Ve].l;eléa 30233

may include prlntedln ormat 1 on consi st ent astan
card, incl udinhy the battery 22sas hayeiadhickrase of 16 lmbcauhﬂpushmapn2p(a@5m}vea

Accor di ng t GhRRdE of. @i iHefmic rb&!ééﬂt?h%%? gtﬂ*ﬁ ea% V\ﬁ@lg ¥§Jh|esa'y1n

30 may be clear, or "2/5 clear/white printe ite
printed" neddditionathe: tlecteppic rarg lcéliiﬁ)?m e £1@. .00kl hayei f spwkeh{ttoe SBWEN)

| ayer with %a@m%%zchmﬁh@s'ﬁ‘ of lAFiNakes over the printed surface of the

-9-



[ 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

conpri Sed,ﬂri)zﬁ?}uﬁdkt able material, for exanple, the tqg_i.lcp,ys(z d?i%){
0 ia

may conprise pol yvinyl chloride (PVC or like nater ccor | ng
to one enbodi nent of the invention, the surface of the top WO

2007/ 126748Pa/ 1182007/ 007446 overlay 40 in contact with the | ayer of
thernosetting nmaterial 50 has printed information. Alternatively, the
outside surface of the top overlay 40 nay have printed infornmation.
For exanple, the top overlay 40 may include printed infor mati on

consi st ent st andar d dit card, includin hame, rat| on
date and ac&%gﬁﬁﬁ gyvn “’[8{5‘22#’ "}3\%8%?’& fyet 8g%ﬁ1iglt0%e‘rs %ﬁ‘ﬁ'@ﬁﬂ bettom
the inventi osurfaclaéztcrfphe)aimuita;oafmlmajlh&)leotfﬂne&ﬁvee&heél‘l& Eirfv‘ﬁé AtYH%hé@to the
printed,"” as _di IR, uoss§(il gbove h the tﬂﬁdtéo ot her
types of oveffays &y gRLgg E’H’ oW XBathYdsy KRR I?Oé?g’rs‘{rﬁ‘ﬁ? 12
i s | ess thanistittacied tbhha:kotmndb@rer gheet 04 usingh @ﬁis@urb @b&%&uﬁehﬂxedv& 1288 9r a
t han 0. 002" thick. é’fjh F@s g{tew ouslg/ %4 one t he overall

di mensi ons ofP P8 &8eY Yo nTBS baftom £oxeryshert SnFqpried pt agy suitable
deserve specimateriat blﬁﬂ:ftﬂ:&ﬂbl)ﬂ, mqlait&)t:mdvaf sHeet 104hig c&%faﬂéhﬂ%f%lﬁ&rgﬂﬂ 'dHloHQe
a financi al 6550 I’i neets. |1 SQ 07816 standards, the finished card
cannot excee@z‘,v BIVEER A5 grtide- 17‘6“"%?5@'??{1'96‘& (BRSasrolycphpnate; pelyethylene
t hi cknesses mfepﬂaﬁalat@@m@m 4@,&19 Rhdp Qluitable Qv 13, boddfh &Wér sheet
el ectronic |[¢t€¥ go annot e Si ﬂfé@ij i ndependent of .each other.
For exanpl e, thee %]5 ZR d g‘}‘%“ B84 F2R dnglvdes a heptseal
clear/white cpnatmg 6166 onhhﬂoeiaﬁh om‘wmer écﬂ&r ElseeOtHaD% dongladbletwike RV CTMhi%e heat
t he el ectronzl;e 100 i ckne xcee 0 019 inches, |If,

however, the lcoa tlﬁg %’gﬁ“&%a@ 0 n?,g(fe Finct thecbationh operly /30 can be

i nches th| ckmadmﬁumtmém nlay's 100 th| ckness can be higher as |long as
t he conbi nation of the thickness of the top overI ay 40 t he bottom

overlay 30, @ndzfnqpﬁk@@ér éuﬁqgte Bb ok Ard0e B to% 03(3#& Q,ggd 10

[ 0054] O her_ variations of arrangenen s
For exanpl e, 15| shewaai@ BIG.the Theetopfcosen sheet 302 nnahbetcoﬂ:@ﬁsechofmhsd suitable

rel ease coul ﬂa@ﬁalutfbé EAdfble,! theSidf Qo@eﬁﬁ{& 962 3&%9& tphggr({: S R @vcp)

circuit corrponent S di SpOSGd’ on clrcult oar I CUl
10 woul d be RAl¥SESed a@'ﬁloaltslyrbwlmmreshee(wﬁw pelydathohadgser palfethylene

ther noset ti ngrARMGIakA(P SEW%?% Nothd} ! it ]%éﬁﬁteﬁﬁ”p?%% i? boh DS cover

circuit board 10, and the ottdm co er sh ease,
such as a sﬁhp%ﬁwsﬁ@papyvempfdc@ebmfpn ¢xanple, 9.0@1 tco13.062 indhes thididabd can

facilitate tjjguae Qq{eﬂi kQp CQ:Itmtghﬁ)Ge&?gfer&Rél&e hf”ﬂ%ly vep Rdef %‘xa'tms compan%lc

nol d rel ease resi due woul renmoved fromt £F oni ¢ ol
before the Hth PG nditedisapsest seatingol Qithayrbet mm@pleamthtﬂif@ (smce the top

overlays takferly 36 8an bd/¥addRmIRAF48PCT/ US2007/ 007446 [ 0055] A
met hod for manufacturing an electronic card according to the present

Invention w [hb4§]°X‘é ItJ)l%v%(lanlyrtrllebn%%ned 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.

-10-



[0056] First, a circuit board 10 is provided. The circuit board 10 °
has a top surface 11 and a bottom surface 12. Crcuit traces 14 are
present ongy go.,tllgpm§urface 11 of the circuit board 10. Rt bbb e Y.
t he CIrCUIt board may be doubl e-sided having circuit traces 14 on the
top surface 11 and the bottom surface 12. [0057] Next, a plurality of
circuit conponents 20a-20c are then positioned onto the circuit board
10 and electrically connected to the circuit traces 14 on the top
and/ or bottom surface of the circuit board 10. The circuit conponents
20a- 20c may be connected by any one of several met hods i ncl udi ng the

f doubl e-si d | t d Pr ef bly, th
o LG L 5 e e i e
Chavem ol ok ggﬁﬁm@ O Sovosit DOINI0 s thi) SVt ShUT 100 18 Gdtien Olhe

i rcui i s Ver. s
or ot or oty ONE BLlemeeRe el 3P i Brerent A 4+6P briawiibs besfims susiree 11 of
sgﬁet 104 xsﬂngc(;ﬁmtirmwt ie aﬁeraswn% thg Iﬁ&b?xs?dber Ela?te 104, d’r}&’éfaﬁlﬁrlfzhe l?.yer of
adhesi ve. Acgording.to a enbodi nen ottom surfage 0
the circuit boarg™ gn’ES‘fi e&f‘PS@H@ﬁO‘E‘B"S& Bt g?“rf’?%ﬁ?&ings Bmene matgripl. F°f

thi s enbodi mexdmple,the kiyerof therbnaetting idakeial 50 saribe édi@pd@@&b@ﬁﬂl &l
sheet 104. [0059] The circuit board 10, with or w thout the ttom

i(:(r)]}/g(r:t isgﬁe?m?@ﬁslgﬁo%bgg i 9%{8 %fas%%ge\t;gl?aqp ge ve?%%yrp %hepﬁea%tw I?rﬂfhbct Pfan

i njection rmisdmgatgmoamnm anda Ipmalbﬂﬂrﬂm@dq:@neﬂt mhatlsddymatwpamw&bmanc
cwt board

sheet 102 1 s,abMBHL RE JhiRe, S‘H{;ag) 6o 2 hnQord he %Iﬁﬁ’meﬁ’e raaxgyeg%rgqng)ﬁeacnon of

Specifically, t I'njection no appara
inj ectl on nmséfw)ﬁ!gamc lquas-prepoliodr ios of p&polyntﬁrw dIlhd | ptepadtymer, edr tdquasi-

'RIM T. h - | d shell
bot t om bl d BRBTYRCa s oe hEaRRF a6 Bhad dshifes BReRe fesly By o6 Biiteot
form ng oper@[fmmtﬁdmplmelt tabt  dhe redin thhendsinesit s nfadaoipymﬁmﬁxe-tenmnated
mat erl Al (e SolymBY Qeidd Apa iR LB Sert P AR CAUEErS" tgogglolé% eA0hihaea

+Q

bottom cover s and
ways t hat arPPl}%PI relging vwilk @fth%% eny mtbritmal hwdrhaflpnduym | Anyryevoxgls are

ol ding-ar | spe MR HRSHARECHVSRAATOONT 448 CO0GRL TR L €51 Oy

mol di ng apparatus then injects thernosetting p neric Br5a
nozzl e 60 (stsHrPlengd lﬂPEalSB)COB@m\e@mWs@rtmp m:sv csh@enem)zmm ddd#ives

circuit boargay@é tggthﬁ,gfg 2V Slich!

t her nosettin a‘matnerl a aﬁfrorﬁ'ﬁ% ﬁépé}sec{e]??mﬁﬂglﬁp?ﬁwg&ﬁg e“mrally,
Preferably, HEresinblend el ammﬁeatﬂlbrét(%set ting pol yneric materi al
can be polyurea but other suitable materials can be used. [0061]

Col d, | ow prmsqrresxﬁg)rdnpawmﬂﬂmng%ﬁ&{ akly pﬁ?@'ﬁoiﬁ'ﬁéﬁ' rhg the layer of
condltlons v@erelnthete ﬁ@% he thernpsetting tKmerlc
material, is pPENseling mpichal o0 ‘Escétf‘ec rlfreRpBlat dPe t@fW! gandythe hot
cover sheet Iifinafiog tésnperBfirésonRed Oethe HIE BlmihOtin gl:dcﬁéé' @vhBP%{éjt%OIOZangd
ormn

the pressure is | t han abo 00 _psi. Prefera e col

t enper at ur egbtﬁoﬂ ?@fo%f’fﬁﬁﬁ?ta%%@gtq:ﬂ?%@ﬂ’&dm@ﬁéOﬁé‘af‘“’m theglgcitenic card
t enper at ur e bf Suchédot iminsticsy tembeaturdsan diudd Be bolot QAR SPHLI0pSEEL

104/ circuit board 10. The heat di stortl on t enper ature of many

pol yvi nyl t 230 E. .Thu

t enper at ur egh ﬁs‘gd& %&FM@ dd%oﬁﬁn%rgelﬁ e8 eErphic dnlay nggg?ﬁmt include a

i nventi on witottomecaver shret 104 an shdvouin Emﬂ . Al fl0GH}y 6F ciesuli Agnpohefts S0a-

enbodi nent [ eferred C ressure

forning pr ogje dur e%ésw(ﬁ% 0%316 {L'/%&}l{r;‘]ﬁ)&éag? ?((S)n ofP tcﬂ‘éefrrf’bgéétlpg % ?)%ﬁ“gﬂ?érabeve

mat eri al s witht popwtsdacinguits boa‘dglmgwhmm abaydr Eﬁﬂi%rmt)seaﬂmgl&nai&ihll-_so 1s

under pr es about a i ess

to about S °§§‘|°L&Ffr’f" an&{ Sr eng%%?%e £ f&?t?]ﬁgoYeﬁ\fé%%@ﬁ flﬁléep{"p surface

t enper at ur esfdfie ¢cirmmitiboardrb@ eThe nigeypnboaned A 0 camiichrdead PYE d&gnpaﬁbléQie@theal
coating 106 applied to the bottom surface 12 of the circuit board 10. Preferably, the
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WO 2007/ 126748PCT/ US2007/ 007446 [0064] After the injection of the

t hernosetting polyneric material, the nolded structure is then

renoved fro@200#126HBecti on nol ded apparatus. Accordi ng RGI/G$2807/007446
enbodi ment of the invention, several electronic inlays 100 are forned
on one nol ded sheet. FIG 3 depicts several electronic inlays forned
on one sheet. According to other enbodinents,. the injected sheet can
correspond to a single electronic inlay 100, a single strip or row of
el ectronic inlays 100, or an array of electronic inlays. For exanple,
the injected sheet can include three rows of seven el ectronic inlays,
whi ch can al heat sexli @biing 106ty tenchaetitleonith PY(Dsiact e HBAL 6RR§ 30 can
cards using he| §X| s#vﬁg equi pnent and processes that they use
today. The s S0 he el ectronic inlay 100 will depend upon the
materi al s used |n t he corrpositi on of each of the individual

conmponent s of004BE Qakce ther Trction of ghe ber. of ﬂl@ﬁﬁ&hﬁiﬁ@&nﬁtﬁﬁﬁtsmfs ddidblete and
el ectronic i e vV, bot t om 30
overlay is aglgﬁélﬂgﬁg&% e?[ gl %8 ggl’%l ‘%g“’xlf\le dlﬂﬁmf ,ﬁ?egﬁ'o IRy be
card/tag |. Fiupp@t(@mmﬁed:ﬁnad:cMnaddaIunmsewﬂuﬂmmt edmme&eﬂam@ﬁ@t&eﬁ&
el ectronic |%gyéﬂ%%g dﬂ"‘éﬁ%’ﬁo hot | am nation process to attach the
top 40 and botto overlay O the electronic inlay. The use of the

heat seal coatl n]g can facilitate the hot | am nation process to attach
the overl.ays[00#AT Abgibettem overity HR aan beattacheditd thy tedtonbeirfdvEof the heat seal
conpati bl e i godting 108SF ﬁ&ﬁ&t“@ﬁﬂu@rep ygo%&tesrehﬁéoa'nﬁ%uﬁg %oit&%le%gﬂaf 2%%5‘1‘9 be

bottom 30 overl éf The hot | am nation Epocess can opera
t enper ature ?%ﬁ‘fg o thg hettpmomypfage phthghettemagayersheph 04 tii the camsiv bpard 10.

pure pol yureg tﬁamehescdﬁ%arﬁ%@ IQJGSE'S Qﬁ@d 'ﬂ u@@?aéﬂlﬁa{ésﬁ:@qgt ?&fﬁiﬂatl?rhgl{occss for

t enper at ur es. 66] An exanp | am nat i on proces
be used is pf t@%g’ﬁ‘ﬁed] PH“TS“S’VCW é?ﬂm sheselqct'mw injgyi 109. | The hetterp ovedad30

by refer encembjﬂfbelcﬁmpﬂge@lﬁﬁﬂ)} SuifdbleS Hatrial B’&tgé]rlﬁi?%b'lnf é‘% %éﬁéﬁm o%hg',égg i

FIG 6. In this ex sheet of electr

bet ween t he ?W%ﬁ@%t@&ﬁ?‘&@e?ﬂﬁ?@e ABVEN don dikeT meaterial. ayekcs:oachw to one

placed in a dmbaduaba of 2 inRbnttde teydper i
pl astic car S&engnu aCtOUI’I é:% I'll'he | am ngﬁé#tggg% 0883553?3@51 co%ftact with the

| oner plate 58! SAAIH A9 gRd/gp i gomact it heo betiore cpberasheav w‘b be circuit

posi ti oned thvardbehae gfint Hﬂnﬁﬂﬁhﬁdﬂ)nAl 8rnb agfﬁ%g
pressure, the ontrbdlgege #&s 206 z;nd H\%l?%ﬁd&%’ow Xﬁéﬁﬂé Placed

and chill cy®& §°3ﬁ ecirtarsef the dofomqyeday ?’%FOE @iﬁl'@é@ltm bottyne fowerlay 30

time. The shest imeludergrinted 333rmanidnt doRsistd® with a standard
2007/ 126748PCT] US2007/ 007446 1 op and bot tom overTayad grpdet card, dneluding 2

an assenbl y 3% PHERNCR dagqnd ssRt BuRERn the first and second

| am nating plates 210 and 212, one of which can have a nmatte finish
to provi de d003MaAqconiing toeamﬂreedmbudilﬁfenswﬁa&ﬁreh@oretﬁdlﬂfttohh@vetrﬁp 30'may

bott om over | - i ar nd secqnd | am natin
pads 214 anclI)% 326 eélmog%glcgéﬁg hﬂg? i e o?zf%ﬁgeaffﬁ' tﬁ&f‘{“iﬁgoﬁneﬁ%@aﬁ%ogw&y

212 and fir §Pm@ﬂ§ess@@d}0§” grisgld phite @Y byenndth2?0.002°S clekP Nasindd tove the

of the |am 2 asse 222 i hovvn to be
in position %1%(%%& g féﬁés@gg% Paﬁ%‘ Zgg GPWS?J%%MES[ lagean b used
assenbl y 222u¢hsasaprinied whise PVC aper thatis feat than d@05” tHiek drid/stia clear laminate

| am nation g £ i | osing the platens 206 and 208,
preferably aéé%kgllanfgbl 43“{‘4‘%8&% am pressure to the assenbly 222. A

heat cycle is |n|t|ated bringing the tenperature of the platens 206
and 208 up (&P ngbo‘cﬁrlazsil@ gositipngd @bevef te top gerfacecbithe @lreant ébafdhmhs
5 minutes, aﬁtﬁlmpirﬁirﬁmbl% | 18 WHE PR Bra The &

heat cycle has been appli >d To the assggblec }r%r%gdls% for 8‘5 for
the ram pre&¥eleothe pmﬂaﬁaﬂ‘bmm CP@anpé@gbdmw dhimidei (]Hf@) bhdike

attachment gfatdriag t&&o?tﬂﬂg ROt RPN hEYS ot &eaﬂgen on, ! Qhd s&rfe?cleegft ﬁl%ntlog
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processing. [0069] After the assenbly 222 is removed fromthe _
| am nator 204, the assenbly can have a layer of printing ink applied

to either LReodpRsAyer!ay, the bottomoverlay, or bot h.PC%sgﬂmﬂQ@

acconpl i shed using a wide variety of printing techniques 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 WO .

2007/ 126748PCT/ US2007/ 007446 bottom overlays are applied to the

el ectroni c overlay sheet, the sheet can be cut to form i ndividual

| ect I c cards. Q70] From the_ di scl osyre of the present .
:pgfi (r:g'?: gn, oy I shgolgsk‘mt%&tgl i eraﬁyéﬁww{‘% Maedyl £ hasygrinted

producti on oinfeiretivnoBilenetvels, 'lélﬂ ou/fside:fkuff_b&hcéﬁlﬂé ?c?:zdvieﬂ_ﬂy?(ﬁ nfyHak @pAnted
onto the electronic inlays ca acco S W Xisting, . .
equi prent  us SO PR % ﬂ%tﬁ?’? & g‘b%@?? %E?flaﬁy §géaﬁbaﬁu%am Folferaption
credit cardsgorsistenexdthpd standadd cedsti dapt, iRAGISE @ Gam@bEpiRGbA Aatehind JXBG it
cost effectiyve nner since there is a reduction in equipnent costs.
[0071] G ven"tH&di scl osure of the present invention, one versed in

the art would appreciate that there nay be other embodinments and
nodi fi cat i onH0AL Aceording te enptherenibasiphenttof die inkentiony thettbp bverlay 40 may be

Accordi ngly, | f1 |+ . ]| I y.one yers i he ar
from t ho-pr eimorg 2 (LSRR RIL M ARRcBoBl SRR Ing Pordarg overtay 30,
present i nveptheoiper of qvsrli dandleudediswb af aniringsd whitoPlV Gdayes tindh id less than

i ' . . . nti S, Lp be
et i nod a5 SorOT orich T ARReS kiR BOE Bl AN By Gl |,

electronic i H]lﬂg¥]' Ag (I)ericgu%iynr%gnﬁoned, the overall dimensions of the electronic card 1 and
the electronic inlay 100 deserve special attention. In particular for the purpose of
producing a financial card that meets ISO 07816 standards, the finished card cannot
exceed 0.033 inches (or 0.76 mm) in thickness. Thus, the thicknesses of the top
overlay 40, the bottom overlay 30, and the electronic inlay 100 cannot be considered
independent of each other. For example, if the top 40 and bottom 30 overlays both
comprise 2/5 clear/white printed, then each overlay is 0.007 inches thick. Thus, the
electronic inlay’s 100 thickness cannot exceed 0.019 inches. If, however, the top 40
or the bottom 30 overlay is less than 0.007 inches thick, then the inlay’s 100 thickness
can be higher as long as the combination of the thickness of the top overlay 40, the
bottom overlay 30, and the electronic inlay 100 do not exceed 0,033 inches.

[0054] Other variations of these arrangements are also contemplated. For example,
instead of the use of a top caver 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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a circuit board, having a top surface and a bottom surface; a

plurality of circuit conponents attached to the top surface of the
circuit bowodpe7aztmst om cover sheet directly and uni f orEdTURIG7A0TISE
to the bottomsurface of the circuit board over their entire comon
surfaces; a top cover sheet positioned above the top surface of the

circuit board; and a layer of injected thernosetting materi al

bet ween the bottom cover sheet and the top cover sheet. 2. The
electronic inlay of claim1l, wherein the overall thickness of the
electronic inlay is less than 0.033 inches. 3. The electronic
inl'ay of cl ajgosk) AV\A%%ﬂ%cﬂ S iafBE@tihg th eﬂ&@&&ﬁc Qhrd Qec&hﬁgt{oome present
overlay is |ess than 028 i.nches. . The electronic”inlay
claimi, mheP@Fﬂ“@h@‘bVEYHFF“?HP%%neSS of the el ectronic overlay is
greater than 0.016 inches. 5. The electronic inlay of claim1,
further corrp[(iossﬁpguat heﬁtulsbﬁﬂrd ¢0ad progided. The Ufllr&afﬁsoa?a 10/hes b edh GRIRE 11
sheet. h C aim ur conprising a
heat seal co%‘fc} ﬁ} ﬁﬂ i%: qﬂfcuﬁﬁéacﬁ%ﬁ%&m PSORY @ %EOP surtace 11 of the

The el ectr oncmcumbcmy‘d Of) Oil&hmt&elyy\/ﬂfercﬁﬁcﬂlttbb@rd 1¥E be AbublBlsRIel $elving circuit
thernosetti ngaces nan topnBrflacseefl :Bl%l lE:ottom surface 12,

[0057] Next, a plurality of circuit components 20a-20c are then positioned onto the
circuit board 10 and electrically connected to the circuit traces 14 on the top and/or
bottom surface of the circuit board 10. The circuit components 20a-20c may be
connected by any one of several methods including the use of double-sided
electrically conducting tape. Preferably, the plurality of circuit components 20a-20c

are connected via a conventional soldering process.

[0058] Next, the bottom surface 12 of the circuit board 10 is affixed to the bottom
cover sheet 104, Preferably, the bottom surface 12 is attached to the bottom cover
sheet 104 using a pressure sensitive adhesive tape or a spray-on adhesive. According
to another embodiment, the bottom surface 12 of the circuit board is not attached to a
boftom cover sheet 104, In this embodimenf, the circuit board functions as the bottom

cover sheet 104.

[0059] The circuit board 10, with or without the bottom cover sheet 104 is then
loaded as one complete sheet into an injection molding apparatus. A top 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 bottomn 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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8. The electronic inlay of “claim1, wherein the top and bott om cover
sheets conprise polyvinyl chloride. 9. The electronic inlay

of claim lyoWaef8kflgt he injected thermpsetting materi alP&gﬁ}3M7f:QBﬁE@nd

hot | am nayl on process tenperatures in a range of 250 to .

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 directly and uniformy attached
to the bottomsurface of the circuit board over their entire comon

surfaces; a er_.sheet sitioned above, the top surface of the _
ciroutt boar HRRf AE injScto] miliine sppathi SoPiaierHabsrOsetin gosmeEs material

between the biatd asaAoge(slvetin FIG SHltRtien ©OU6H cEt@eheetd (R0MAOME did¥it
attached to goa;[rgpl& L!Jrofttggleccg}cer tsﬂcef:t %log,ckzrn?lri]rlxgc ﬂllenlla)argr; ota tnhcei:rmosetting material 50
from the thermosetting polymeric matexial. Preferably, as mentioned above, the
thermosetting polymeric material can be polyurea but other suitable materials can be

used.

[0061] Cold, low pressure forming conditions generally mean forming conditions
wherein the temperature of the thermosetting polymeric material, is less than the heat
distortion temperature of the top cover sheet 102 and the bottom cover sheet 104/
circuit board 10, and the pressure is less than about 500 psi. Preferably, the cold
forming temperatures will be at least 100° F less than the heat distortion temperature
of the top cover sheet 102 and the bottom cover sheet 104/ circuit board 10. The heat
distortion temperature of many polyvinyl.chloride (PVC) materials is about 230° F.
Thus, the temperatures used to cold form such PVC sheets in the present invention

will be no more than about 130° F.

[0062] According to one embodiment of the invention, the more preferred cold, low
pressure forming procedures will involve injection of thermosetting polymeric
materials with temperatures ranging from about 56° F to about 160° F, under
pressures that preferably range from about atmospheric pressure to about 500 psi. In
another embodiment of the invention, the temperatures of the thermosetting polymeric
material being injected into the elecironic inlay 100 will be between about 65° F and
about 70° F under injection pressures that preferably range from about 80 to 120 ps.

[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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a bottom overlay attached to a bottom surface of the electronic

i nl ay. 11. The electronic card of claim 10, further conprising
a first heglop npMasf9ati ng di sposed on the top cover Sheﬁi‘Tfﬁﬁﬂoﬁeoum
second heat seal coating di sposed on bottom cover sheet.

The el ectronic card of claim 10, wherein the |ayer of injected

thernosetting material conprises pol yurea. 13. The electronic
card of claim10, wherein the top and bottom cover sheets conprise
pol yvi nyl chl ori de. 14. The electronic card of claim 10,

wherein the top and bottom overl ays conprise pﬁl yvinyl tcgl ori de.

15. The el ec | ¢ .cargd af,. cl.ai m.10, erein, the |nJ ecte

t her moset t i ngd’[’%g éﬂe’éltg%dﬁ’eﬂ“?lhﬁag‘ﬂ GPQsEiing aPolymere onatsyal, the molded

t enper at ur esstructare rianigs oined fdn 3Dinjdotion molded apdBatud f}@échﬂﬂn 95 one
i sing: providing a circ

boar d havi ng BoRsEet et E irvenfion Stk oinctapi delale 100 g fomedcprupns molded
plurality of slmet CEIG 3 depionaeiaabatardieilAR BHIEACE o% shbg. C%Ec%i‘ﬂﬁng to

boar d; aff|X| ottom sur.face .of the circuiit board to a
cover sheet u3| n %’18’%@ 'é‘ﬁ%qe’i}}eﬁe"a&d"ﬂgﬁmi’édtt‘éﬁé%ie dedyomipyiny 100,
adhesi ve; a single strip or row of electronic inlays 100, or an array of electronic inlays. For

example, the injected sheet can include three rows of seven electronic inlays, which
can allow existing card manufacturers to produce electronic cards using their existing
equipment and processes that they use today. The stiffness of the electronic inlay 100
will depend upon the materials used in the composition of each of the individual

components of the electronic inlay 100.

[0065] The sheet of the electronic inlays 100 is then removed. Next, a top 40 and
bottom 30 overlay is applied to the electronic inlay 100 to form an electronic card/tag
1. For example, card manufacturers may receive the sheets of electronic inlays 100
and use a hot lamination process to attach the top 40 and bottom 30 overlays to the
electronic inlay. The use of the heat seal coating can facilitate the hot Jamination
process to attach the overlays. In addition, the heat seal coating can be PVC
compatible in the instance where PVC material is used for top 40 and bottom 30
overlays. The hot lamination process can operate in the temperature range of about
250° F to about 320° F. For this reason, pure polyurea may be desirable since it can
withstand such temperatures.

[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 1o 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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| oading the circuit board and boftom cover sheet into an injection
nol di ng appar at us; | oading a top cover sheet positioned above a
top surfacggobo#fgragi rcuit board into the injection nmolgigs2007/007446
appar at us; injecting a thernosetting polyneric material between
the top and bottom cover sheets; and applying a heat seal coating on
the top and bottom cover sheets. 17. The method of claim 16,
wherein the thernosetting polyneric nmaterial can w thstand hot

| ami nation process tenperatures in a range of 250 to 320 F.

18. A nethod for manufacturing an el ectronic card, conprising:

i di ' i ' face,an bott om surf ace;
BT ng o plBy ol orbarb gy ko tnd 3b 3nt th WELBuN Sl il ficied B
the circuit Bdigt and sscend dpminatingplatem2d 0rdnd 2120 bn¢ b whighc thrt hivead fhatte

to a bottom ' sitive adhesive_tape or _a

spray-on ad hggi;él\?g? Blfde a@%%%n%é&{tﬁ%ﬁ él{lfg% g‘l’% acBé%P@Ieé | OBOF Bettup puprlay.

sheet into ah 3dditeu there molfastragd sppanddeminating pads 31dantid2g gap_ohiganetﬂdﬁmgide

sheet t posi ti tﬁﬂ;&g 1%2%?;1% BB 21y LRF 512 bnd B Ghi Geldnd® 980 Sraot 914 1€, 00
on nol di :

' ect positiogned F())E)ltside of the laminating pads 214 and 216. The assembly 222 is shown to

be in position between platens 206 and 208 in FIG. 6.

[0067] Once the assembly 222 is in position in the laminator 204, the first lamination
cycle is initiated by closing the platens 206 and 208, preferably applying little or no
ram pressure to the assembly 222. A heat cycle is initiated, bringing the temperature
of the platens 206 and 208 up to a range of 250° F to0 320° F for a period of greater
than 5 minutes, and preferably in the range of 7 to 10 minutes. Once the heat cycle
has been applied to the assembly as is set forth above, the ram pressure of the
laminator 40 is increased to facilitate the attachment of the top and bottom overlays
40 and 30 to the electronic inlays. The ram pressure applied doring the heat cycle and
the length of the heat cycle may vary, depending especially upon the size of the sheet
of the electronic inlays 202. For example, the cycle time may be in the range of 10-15

minutes.

[0068] Subsequent to the above heat cycle, the laminator 204 applies a chill cycle to
the assembly 222 during which time the ram pressure of the laminator 204 is
increased, preferably by approximately 25% until the platens.206 and 208 have
cooled to approximately 40° F to 65° F for approximately 10-15 minutes. The
finished assembly 222 may then be removed from the laminator 204 for additional

processing.

[0069] After the e;ssembly 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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injecting a thernmosetting polymeric material between the top and

bott om cover sheets to forman electronic inlay; renoving the

el ect r oni cyighayizeRRd providing a top overlay andp@r/Bobi 446
overlay for attachment to the top cover sheet and bottom cover sheet,
respectively of the electronic inlay. 19. The met hod of
claim 18, wherein the thernosetting polynmeric material conprises

pol yur ea. 20. The nethod of claim 18, further conprising:

pl acing the electronic inlay between the top overlay and the bottom
overlay to create an assenbly; placing the assenbly in a | am nator;

and perform a_hot .l am nati gn, prqcess on the assenbly. 21.
The net hod opg%?r%iollﬁe%@fs %ﬁé‘ﬂ’gﬁ?fl g’ ﬁ’ﬁtﬁ%"g&m"c‘i’)‘&ﬂ?ﬁ@h?% thepihieetccandbet g to

top and bott imciediidumbelesttoieéoae bei ng placed in the 'l am nator.

[0070] From the disclosure of the present application, it is possible to provide an °

electronic inlay for the production of electronic cards in which the application of

overlays onto the electronic inlays can be accomplished with existing equipment used

in the industry today. Thus, a company that produces credit cards, for example, can

easily make electronic cards in a more cost effective manner since there is a reduction

in equipment costs.

[0071] Given the disclosure of the present invention, one versed in the art would
appreciate that there may be other embodiments and modifications within the scope
and spirit of the invention. Accordingly, all modifications attainable by one versed in
the art from the present disclosure within the scope and spirit of the present invention
are to be included as further embodiments of the present intention. The scope of the
present invention is to be defined as set forth in the following claims.
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22. The method of claim?20, wherein the hot "l am nation process is
perfornmed at hot |am nation process tenperatures in a range of 250 to
320 F. 23. 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 top
cover sheet positioned above the top surface of the circuit board;
and a Iayer(ﬁk 3njected thernosetting naterial between the circuit
board and the—#%ﬁ cover sheet. 24. The electronic inlay of
claim 23, wherein the overall thickness of the electronic inlay is

| ess than 0.0%%rinches The el ectronic inlay of claim 23,
e K

.. 25.
wherein the lo ORI IRIRKSSWPHFINEhe el ectronic overlay is |ess than

0.028 inches.  acircdBboald)@ad@hes tdpikfacd sdabRbmuiads; 23, wherein the
overal |l thickness of the electronic overlay is greater than 0.016
i nches. a plurality of circuit components attached to the top surface of the circuit board,
a bottom cover sheet directly and uniformly attached to the bottom surface of the
circuit board over their entire common surfaces;
a top cover sheet positioned above the top surface of the circuit board; and
a layer of injected thermosetting material between the bottom cover sheet and the

top cover sheet.

2. The 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 injected 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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27. The electronic inlay of claim23, further conprising a heat seal
coating on a surface of the top cover sheet. 28. The
electronic inlay of claim?23, further conprising a heat seal coating
on the bottom surface of the circuit board. 29. The electronic
inlay of claim23, wherein the |ayer of injected thernosetting

mat eri al conprises pol yurea. 30. The electronic inlay of claim
23, wherein the top cover sheet conprises polyvinyl chloride.

31. The electronic inlay of claim23, wherein the injected

t her npset t i 9g ThetRttk@lic iy ofictdatiantelont the Qﬁg'cnﬁtthm()pertﬁ@gmtenal can

t enper n a range of 250 to 320 F. An el ectronic
card C(Yﬁg‘ﬁag d et laIQWaE‘PWPFﬁﬁ {mReFAFeS WARREseiRg0 t%t3%q T8uit board,
having a top surface and a bottom surface; a plurality of circuit
conponents attached to the top surface of the circuit board; a top
cover sheet 1Bodinteleshenic strdvemphisingop surface of the circuit board; a
Lﬁée[hgfthJeCted Hﬁ&ﬂmls%kgkggmggggrlal between the circuit board

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 bottom cover sheet directly and uniformly attached to the bottom surface of the
circuit board over their entire common surfaces;

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

a layer of injected thermosetting material between the bottom cover sheet and the
top cover sheet;

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 injected 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 injected thermosetting material can

withstand hot lamination process temperatures in a range of 250 to 320 ° F
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cover sheet; a top overlay attached to a top surface of the
electronic inlay; and a bottomoverlay attached to the bottom surface
of the circuit board. 33. The electronic card of claim 32,
further conprising a first heat seal coating disposed on the top
cover sheet and a second heat seal coating di sposed on the bottom
surface of the circuit board. 34. The electronic card of
claim 32, wherein the layer of injected thernosetting materi al

conpri ses pol yurea. 35. The electronic card of claim 32,

wher ei n t he 1560 raetied fof heatfacQRRs hﬁél&ctﬁﬁﬂi@/hﬂd?}/éomﬁﬁsﬁ{gi de. 36.
The electronic card of claim.32, wherein th gd boég&r@n overl ays
conprise pol yvi nPTOV&ﬁ'P%)? pigraiit board havingz topr aéFé'é‘i’i‘ Sof claim

32, wherein the bifxatd Solulie) SReELT EQEIRAC LA th s\(iff&&%f%&q:nf&ﬁit board,;
Iam nation process terrper atures in a range of 250

38. A net hod f or affeing the bettdnmgpréage ef decironi lwardntoawbot@omwmsshnq 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; and

applying a heat seal coating on the top and bottom cover sheets.

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 top cover sheet

and bottom cover sheet, respectively of the electronic inlay.
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pifoviding a circuit board having a top surface and a"bottom surface;
affixing a plurality of circuit conponents onto the top surface of
the circuit board; loading the circuit board into an injection

nol di ng appar at us; | oadi ng a top cover sheet positioned above a
top surface of the circuit board into the injection nolding

appar at us; injecting a thernosetting polyneric 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 1poThélmethod of clai®? 18, MikrdiR tHeqkkeriloseind polBerioMigtetaltotnpaises

t hernosetting polymeric material may w thstand hot |am nation process
t enper XPUPES- in a range of 250 to 320 F. 40. A nethod for
manuf acturing an el ectronic card, conprising: providing a circuit
board having a top surface and a bottom surface; affixing a plurality
of circuit éBnpbamethedofitloim hd furier sompageg:of the circuit board,;

| oading the circyjt. baard into.an injectjon mldin rat us;
| oadi ng a top coterngnmuedduR iy blbgh b8 o TisHeL thd BERO G Bhrtav o
circuit boagfeateninQsdelibly;nj ecti on nol di ng appar at us;

placing the assembly in a laminator; and

performing a hot lamination process on the assembly.

21. The method of claim 20, wherein a hot seal coating is applied to the top and bottom

cover sheets before being placed in the laminator.

22. The method of claim 20, wherein the hot lamination process is performed at hot

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

23. An electronic iniay, 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 injected 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
1s 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.
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injeCting a thernosetting polymeric material between thé top cover
sheet and the circuit board to make an el ectronic inlay; renoving the
el ectronic inlay; and providing a top overlay and a bottom
overlay for attachment to the top cover sheet and bottom cover sheet,
respectively of the electronic inlay. 41. The nethod of claim
40, wherein the thernosetting polynmeric material conprises pol yurea.
42. The nethod of claim40, farther conprising: pl aci ng the

el ectronic inlay between the top overlay and the bottomoverlay to
create an aggemht ylectpdndCinhy dfoRira 93 efirhdt dofhpéising Aiheatsedl;coatitth on a surface
perform ng a hot | am nation process on the assenbly. 43. The
met hod S6tHedPRiFvendieethsher ein a hot seal coating is applied to the top
cover sheet and the circuit board before being placed in the

| am nat or .
28. The electronic inlay of claim 23, further comprising a heat seal coating on the bottom

surface of the circuit board.

29. The electronic inlay of claim 23, wherein the layer of injected thermosetting material

comprises polyurea.

30. The electronic inlay of claim 23, wherein the top cover sheet comprises polyvinyl

chloride.

31. The electronic inlay of claim 23, wherein the injected thermosetting material may

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

32. An electronic card comprising:

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;

a layer of injected 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.
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44. The nmethod of claim42, wherein the hot |amnation process is
perfornmed at hot |am nation process tenperatures in a range of 250 to
320 F.

34. The electronic card of claim 32, wherein the layer of injected thermosetting material
comprises polyurea.
35. The electronic card of claim 32, wherein the top cover sheet comprises polyvinyl

chloride.

36. The electronic card of claim 32, wherein the top and bottom overlays comprise

polyvinyl chloride.

37. The electronic card of claim 32, wherein the injected thermosetting material may

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

38. A method for manufacturing an electronic inlay, 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 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.

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;
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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 top cover sheet

and bottom cover sheet, respectively of the electronic inlay.

41. The method of claim 40, wherein the thermosetting polymeric material comprises

polyurea.

4?2. 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.

44. 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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