A SMART CARD AND METHOD FOR MANUFACTURI NGA SMART CARD

BACKGROUND OF THE | NVENTI ON [ 0001] Cenerally, smart
woanwsomay be used as credit cards, bankcards, PCDUS2006/012505

cards, tel ephone cards, security cards or simlar

devices. Smart cards are generally constructed by

assenbl i ng several |ayers of plastic sheets in a
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material that is introduced between the card's two

surface |ayers. BRCKEROINDUWE TEIE BOVENTESRY abutting
a high tensile strength hol di ng nenber agai nst a side

01) K_‘%d,wllocati ng the smart card's electronic

c ‘H@&Eg egeiplly sparberads may be pepd asicirslitasedss ankceards, ID cards,
o . r . I . . i
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S AR s S £t AGE B COPEoRN GALERP i Be e card to
Pp&iféiPA naRbed dDfuitiogs.ect roni ¢ nodule in a void space

bet ween an upper thernoplastic sheet and a | ower
t hernopl astic sheet. After the frame is nechanically
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o I . . .
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apolamesin meYeriah irtth éhei mowd wedh thbidt bmoppsulared theiebdctrodio@omponents.
bi nding material is preferably nade up of a bl end of
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Tosntautll &% shanaiisOTht Meshanamitlofed HgidarhneoPRERioHRn@Fix an
various polyneric materials such as polyvinyl chloride

oflegipmjuimedilarie 2 VoBigBRca hetweqaanernpenderBopasticobeet and a lower
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thermoplastic sheet, the void space is filled with a polymerizable resin material.

[0004] U.S. Patent No. 5,399,847 teaches a credit card that is comprised of three
layers, namely, a first outer layer, a second outer layer and an intermediate layer. The
intermediate layer is formed by injection of a thermoplastic binding material that
encases the smart card's electronic elements (e.g., an IC chip and an antenna) in the
intermediate layer material. The binding material is preferably made up of a blend of
copolyamides or a glue having two or more chemically reactive components that
harden upon contact with air. The outer layers of this smart card can be made up of

various polymeric materials such as polyvinyl chloride or polyurethane.

-1-



cards wherein a nold tool conprised of two shells is

cl osed to define a cavity for producing such cards. A
woOabwl1omesi mage support is placed in each nol drenaiskeo6/012505

The nol d shells are then brought together and a

thernoplastic material injected into the nold to form

the card. The inflow ng plastic forces the |abels or

i S i ' faces. . .
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rrazgds a»dﬂbl‘.ﬂllr f]mmli lccumpmhi:d lod o gledils da¢ldsddad iefthd ﬂ%avity for
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fixed to a chgﬁbﬁ¥%gﬂﬁ%ﬁ%?g%?3ﬁ§ng ﬁ%ﬁgg&gﬁﬁér ‘??ﬁmnﬂ“

c 194 tos@smitheecasd e he tiffowing plpsticciornys thedabalp pointagraugyents

[ HIPl . fings the volunme and shape of the
cg%%? qeﬁ%%é?%gm%ﬁgwghpport menber against a first

main wall of the nold; (3) injecting a thernoplastic

nii086] alU.$ rRavertt INe. $5110)084 eathasetnétiod BEmARhhO B &Gt cards
|E%order tqQ fill portion of the volunme that is
n

..t hat ne \

Vigg 8 Gdedy Wl%hfél%gta%tb@é]b’tpaﬁéh%@mor 414, (yppors memibaywith a
a ' . r ' Y ..n_the
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hasay fhet isgixed tamchip. The axmlrrgfaettimihlg melhcbd“lfgi‘rlyral]&%ﬁlﬂises the steps
U.S. .\Patent .No. 4,6 339,407 discl.oses, an el ectronic
c PP NG 5Pt BRimtekiocno i o e RBFS o MRS aoglsbape of the
heatin@) weldirs thé a&péiagt\aﬁelﬁbe?ragﬁhéﬂ LHRY ﬁlﬁﬂﬁ@ﬂ??ﬁh@ﬁnold' @),

| ands, grooves_ an osses in combination w speci’f
ohygcting 8 thermeplasticimatepal intestbe vpbmee defindd hy ¢her loaliotw space in

a | &1 ] i al.i gnment... The wall 5,0f. t he
oSSBT Y 5P AN Pl T Bbi et Ppor reme
ourtte() imeftimgianiel@trénicisiild &AnAbpiopeia®PE#iofidh theShermoplastic
el ectronic circuitry. The carrier is capable of bein

i melsrinkletorsithe hyecindt mpteripl has thempporunisets qoneolezialmsphdl%.

walls to nove toward one another in order to hold the

t o Ly o . o the Ln e
DS A DR LB g
wadvies infthe feemedarcagier having majle thai have 4 dpetifiserrafgdment of lands,

B LR bt s B b S5 o
0 e A A RO, SRR e o
psrlkgauyg ifleyible watetipkinjopder to facilitate insertion of the smart card's electronic
circuitry. The carrier is capable of being inserted into an outer mold. This causes the
carrier walls to move toward one another in order to hold the components securely in
alignment during the injection of the thermoplastic material. The outside of the walls
of the carrier has projections that serve to mate with detents on the walls of the mold
in order to locate and fix the carrier within the mold. The mold also has holes to

permit the escape of trapped gases.

[0008] U.S. Patent No. 5,350,553 teaches a method of producing a decorative
pattern on, and placing an electronic circuit in, a plastic card in an injection molding

machine. The method comprises the steps of: (a) introducing and positioning a film
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pattern on, and placing an electronic circuit in, a
plastic card in an injection nolding machi ne. The
worbtsad7w®npri ses the steps of: (a) introduci ngCamg2006/012505
positioning a filme.g., a filmbearing a decorative
pattern), over an open nold cavity in the injection
nmol di ng machi ne; (b) closing the nold cavity so that
t filepi ey . Cl ' ition therein, (c) ..
b T S AT L AP ROt heion
ameoldimgendchineh) elsthgithé molcheavitplsd tiead e §ini R fixed@nd tlamped in
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t POPHER el A sHERe 2B slepwenie cBpuil chip thrAughht apeetaig inyhe
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t a smart card whos in feature is a support |,
o ST AP0k 4B RS afenl gPoni B8 el oldfop Pk bl oppuing the
sgpiort el ement is used for positioning the chip
inside a nold cavity. The card body is forned by

iE{!ﬁecti ng.a plastic material into the cavity so that
t HQO0h; 1P sPatertiNaa y9od B98 denshes asmare casrl adiose madt feptusg is a

I j t reqi . Of u rt ..

B A e

r éspmsttioningrthe csip idside smpRbeavitel Ehe birdbayly Refoanéd byrinjecting a

that .i s eelgﬂﬁ ff the finished card,or it may be a .

s ﬂ?@ﬂé?c 18 &’ﬁ§a‘é3§>' sththptife ghigits gafirelysmbegddedig the plastic

t REGHPPBY donfd &ﬁ‘%&mbﬁsﬁh@@%&z‘r@é&ng b e sﬁé}ﬁ)?t ?Q ¥1am(§>ed between
dth ans

graphi cs el ements contai ne efeln are t erre

aithte lpadrbganingisgifides of thetrhgpectivedmolds. The sunpopiarl¢emet emayrtie a film
r kNS integral part of the .ca t hen such,

PR 23 Bk PR S e 90 SSRGS 38 g pr
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Pat ent No. 5,498, 388 teaches a snart card ‘device that

i etaiied thereinm pxg trmsterred avd ramain visitde g thsard. nl thessupport

sem r i onto this eni.ng. A

> SELRANGHN s TR e fral Sorl BHAL SO ShdH St B enistare
mbdrdied @niasfadeotheredf amt) Benceyare visiblditd ileratd@ier.onl y an

el ectrode term nal face for external connection of

BEPEC ELE NG g0 58 sadnessharerriiand Agvise T iseiyees a card
OB&AH MeviAB b IhrdubO¥WEdnifE | Adseicd R QP RRILRG s TRIudicdDntq this

dies, mounting a sem conductor nodule onto the opening
oPPeaig] Ackesid ipneddcd infthe epenigg smihappessirdinelditwis fomsedander
ign Cgl cltoﬁ%%élg gl}ﬁ? ﬁtalc})f\ﬁ%éalle?cﬁrg)[ie ge'rr%in%? gacle orex énq connection of said

semiconductor module is exposed. The card is completed by mounting a card board

having a through opening onto a lower mold of two opposing molding dies, mounting
a semiconductor module onto the opening of said card board, tightening an upper die
that has a gate leading onto a lower die and injecting a resin into the opening via the

gate.

[0011] U.S. Patent No. 5,423,705 teaches a disc having a disc body made of a

thermoplastic injection molded material and a laminate layer that is integrally joined
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gate. [0011] U. S. Patent No. 5,423,705 teaches a disc

havi ng a di sc body nmade of a thernoplastic injection
wonbwad7asat erial and a | am nate | ayer that is PCT/US2006/012505

integrally joinedto a disc body. The | am nate | ayer

i ncludes an outer clear lamna and an inner white and

opaque | amna. An inmaging material is sandw ched

bes MERE bbiE The 1 ARINAR lafc? %deyaf?pu@flﬂ%glt nlglr}l?nacagfrdga%ﬁglﬁ’eﬁgme

di scl oses a nethod for constructing -a
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injected into a cardformng, or card core-forim ng,

cwithbyonstla eositineing ahd Gsingeelestronixtdoarponegh hédilengeksemblies
The prior art no
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pf%su;l on and fix the electronic el enents during the
t

ERHRSp PR oterPEBINE0eavHY dvderdhs inflihacesfaathér high thermoset

r R : ni.cal . hol di devi ces havin .
e Rlobo PGt AT s PSP u A S oty el
cluighiog exdnsbernisush as €rathies bNgippditetHat 8 offen S8 ko position and fix the
tgernnsettlga gaterlals has, however, created certain

T eHToRHselergts dyuring,the thermeplastis mischen prasssses. dihgtuse of selatively
I e [ [ N . iV 0::t he .
o P et g A0 el Rk, bRuc NG gt hei
afl¢asronisdcopyponbiats én glaccdyridy igjentien affwiich thehR oSt MeteEas has,

T AN ST .
tHuddiag @etieani.6., ResPRRERt %o ﬁ%leﬁchnﬁQHﬁpgﬁerg@@\%? ggﬂl') Gee often

sharply defined bodies are often positrone
Agversely gifesiad by shase shasks Sexurahnd/opossion fimcasghe card may

(2! I s_down.on the size.a nunber of
e o B et 0 L Sigkr iR e e catied by
cacldforcdsOthb4leclbnie euipondliehdl@ bilisbihe be HeS§Shdrd, Ly defined
%%Efficiﬁg%lof,exegn3|on of the materials used to nmake
tH0EKE RN RAEIPEhirfecqragrH sgchmmart eards. dihis pasisioning liveitation
REd1TyY GhEMwiPbn the size and number of electronic components that can be placed

in such cards.

[0014] Moreover, due to differences in the coefficient of expansion of the materials
used to make these relatively large holding devices--relative to the coefficient of
expansion of the other elements of such cards--deformations often appear on the
external surfaces of finished cards that contain such electronic component holding
devices. Deformations may prevent the card from lying completely flat in the card-

receiving receptacles in certain card reading machines.



expansi on of the other elenments of such
cards-deformations often appear on the externa
woeuodeaomss of fi ni shed cards that contain such PCT/US2006/012505
el ectroni ¢ conmponent hol di ng devi ces. Deformations nay
prevent the card fromlying conpletely flat in the
cardreceiving receptacles in certain card reading
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espanpoadt MeregerS UsaBbieyt ‘|0641!‘rdquh§s {Heeise 6DOBtEN éql%upmﬁnt
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SUMMARY OF THE INVENTION

[0018] According to one embodiment of the invention, a smart card comprises a
printed circuit board, having a top surface and a bottom surface, a plurality of circuit
components attached to the top surface of the printed circuit board, a filler board,
attached to the top surface of the printed circuit board, a bottom overlay attached to

the bottom surface of the printed circuit board, a top overlay positioned above a top
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printed circuit board, having a top surface and a

bottom surface, a plurality of circuit conponents
watt@cledst o the top surface of the printed ci PCEiUS2006/012505

board, a filler board, attached to the top surface of

the printed circuit board, a bottom overlay attached

to the bottomsurface of the printed circuit board, a

t I |t t

¢ PR SR Uobl P FROUS AR KRR el bpard. e

f iplurelity lod airchit ¢dnepquietitsahnd the t0p oeerdayui t conponent s and

the top overlay. [0019] According to another

e iment of. the present i.nvention, a nethod for

P OBLC epfne oaRiter betibhbed Gbrefdiniatign.g method for
P o dHu B 118 ink GUintarD@Rd BoipNdes ?rcﬁ/idiﬁg a PHinfcACE AR Bodtd having a top
bott om surtace, with circuit traces on the top surface

ofsutfare apdiarbotidmeiurface, twithocircdit tearessrhitha gorf surfage ofthe pdinted

havin lural.itw.of, 0 ings to the top surface of
¢ P eRhibb S pelp R RZ RS o BPrpi G B sutuceof
CithiecpririteC ifROIRAES insdfthgtatduilityr 6l difcMit @bmbbhdney inRORE Plurality
openi ngs, attaching the bottom surface of the printed
ciof Ellpt baseheRpIiRESadtiRching hbetiomsurface oF th@gvrtmﬂf qrcufitbeard to a
Ci it . . i L ni i .
U A8, o B EABAONEE! B o B o s
almeoléing japyerstus,fleadingd tdpheveflay pesititiedraboved ptdueface of the filler
i nj ect.i on, npl.ding apparatus and jnjecting ) )
¢ HeRGRBHET FiPoHBM PRARE ARRATEHs &1 Biscas fmmpresingeplymeric
( ) : . :

bty b@tl[\&}(gz%% (f)i]ﬂgli ?da&&, Yhd plﬁﬁff@?@f’a}c%ltg:gﬂ}p%g%t% glﬂ]thte rt]o“j'p overlay.

overl ay. Is to be understo
foregoi ng general description and the follow ng
dd0@20] edt e be npdargnodithet leoth the farggoimedzearyal desatiptign and the

0 - ot .restrictive of the jnventiqgn a
o RaltonBR e @NE) AREEER b Eldnitad) ISR BN o AR arc not
Theséctae df HeligverfieatadcRgmedspect s and advant ages of

the present invention will becone apparent fromthe
foll ow ng description, appended clains, and the

i avi hgs. vl ciaRg s GRSHTORESk TBaBER M GR0 022
FIG 1 is a sectional viewof a smart card according

t cpoomg HQd iR herAbattRe, Rp&IEMA dRY@AEdsVT thd S8} invention
FI'G is a top sectional view of a series of smart
caril besamennparmt Gam the fellniving descripdew agpengled clagms and the

eﬁ?@o%ﬂﬁ%?ﬁlg%&e&lﬂﬁr}p érggc?cﬁﬁleriltrs“é 5‘\%/1?'1 Bhe drawings, which are briefly

described below.

[0022] FIG. 1 is a sectional view of a smart card according to one embodiment of

the present invention.

[0023] FIG. 2 is a top sectional view of a series of smart cards formed on one

molded sheet according to one embodiment of the present invention.

[0024] FIG. 3 is a perspective view of a filler board affixed to a printed circuit
board.



[0024] FIG 3 is a perspective view of a filler board

affixed to a printed circuit board.[0025] FIG 4 is a
woameowe of a printed circuit board. [0026] FPGI/US2(08/012505

atop viewof afiller board affixed to a printed

circuit board. DETAILED DESCRI PTI ON [ 0027] Enbodi nents

of the present invention will be described below wth

SIBSETTES Pt B RSP TR BN on' <Vt endec

to describe exenplary enbodi nents of the invention,
af26pt FIG. § isri tbp viesy of e Bliér board 4f0iReBlo Aeimaed tidghit kbard.
one enbodi nent of the present invention, as shown in
FIG 1, the smart card 1 conprises a printed circuit

board 10, a pluralit [ [ nts 20, a
filler board 30, a bm@gﬁﬁggﬁ?ﬁﬁgtop overl ay 50
and a core layer 60. [0029] The printed circuit board

h§002d] t @misditateotlhe prederd iDAINtEAWEN b d6Rribed bdIB& with
printed circuit board i s conprised of any known
c

Bivenss torthe aceamprnyng digviingst dt shenld @mdérst@dahat the following
e . | G it . I ol Gj [
pOSEHPRG, RifehRi b delios FXHRLE chBRURENELE el itph, and not
wiat lmi theoineentiginass rei nf orced epoxy resin. This
material is also known as FR- 4 board. Alternatively,

t inted circuit board e conpr.i sed of a )
P28 ReGirafigif Sosmop el VEBF NROR et sighon in FIG. 1,
C fHRcku ekt d4ed | G&ngﬁﬁes hpiied dirchilt Boarll BNY pHERIHY 0P €Hcuit

bel ow, the printed circuit board 10 is configured to

r eerapenents P, ¢ &itler eaird §0.91 brtioni eeerlay gi0ua toipi avgrlay 50 and a core
Cia&&”@id conmponents 20. [0030] A plurality of circuit
traces 13 (shown in FIGs. 2, 4 and 5) reside on the

top surface 11 of the printed circuit board 10. The

c[0029] t The priated tBcuit Boazd hbd gtopedrface Dgﬁﬁcﬁcboﬁdﬂ@ surface 12. The
plurality .of circuit conponents 20. The circuit traces
18riged e&r%/lilt;‘acrawlscf@m?@é?d PfgartYH@Oﬁmeﬁoav¢rttg¢nekmmléltﬁuttable for

o ; - . o
R AR AUl DR R I SRTERIRNN By i
seanprised ol a flaniBhretacdant laintindte swiths i @vemsaass ecihforcaelcepoRy resin.

the printed gircuit b 10 by, anyone. of. a pnunper of

kT *ﬁ%&@wrb?sofia%—g b&fa“ﬁ U erptelss thepriplgs gt board

f 2aPBE cOMpHR d¥fal glisBid cbinp6ihd that is suitable for receiving conductive ink.
As shown in FIG. 1 and described below, the printed circuit board 10 is configured to

receive and vertically stabilize a plurality of circuit components 20.

[0030] A plurality of circuit traces 13 (shown in FIGs. 2, 4 and 5) reside on the top
surface 11 of the printed circuit board 10. The circuit traces 13 are configured to
contact the plurality of circuit components 20. The circuit traces 13 electrically
connect to the plurality of circuit components 20 such that the circuit components 20
are capable of performing electrical functions within the smart card 1. The circuit
traces 13 may be formed on the printed circuit board 10 by anyone of a number of
methods. For example, the circuit traces 13 may be formed on the printed circuit

board 10 by an etching process where conductive material is etched to form the traces
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board 10 by an etchi ng process where conductive

material is etched to formthe tracesl3. As another
wexersp®est he circuit traces 13 nay be formed 8aTmise006/012505

printed circuit board 10 with conductive ink. [0031] A

filler board 30 is attached to the top surface 11 of

the printed circuit board 10. The filler board 30 may

be,a 0 ing .any. .

b3 OB GAhelE Gl ably By BE el o' 1R DB Yircui
ebhndﬂﬂaﬂﬂ1aﬁMhh&@1mment|on t he f|IIer board 30 is
attached to the top surface 11 of the printed circuit

R ot e be N R BAed e U so0 Poiedr 5B e e board

ag aTﬁ@ 11EChdaRE 30 BRy DEiEARA 3d 1R prinks d?fc'uﬁtb%grdcl' o L%Higt any one
board 10 using a préssure |am nat| on process. [0

AQf g gembénrpimhathodsl Ansdrding tohpme febodimdnd af the:iﬁ)vqnslon the filler

b 03 ficed e Fip 80y LTS5 B5pBES < Rapa 10 tefne o

t hb&té’&ﬁ&ﬁnﬁfoﬁé}ir@desi h@mnbihet e@bodRRNOSS thé ﬁw@h&w@khetmmfboard
circuit conponents 20. The thickness of the fi IIer

b 6@ ipiticheddtaihe toptshefagent loafitbe printed cievibhoan! d Auping lagressure

nce a core |ayer (conprised of
lh%tg(gltr}%f)#ggpol ynmeric material) 60 is injected

betvveen the top overlay 50 and the bottom overlay 40.
| (0033} n Asmcrpinriﬂ(}sn]j amt Byehe filgrshoaed B@Efmﬁﬁcanﬁytthm]m,r than the
occur .duri

C RERA CtuT Rt S5 R tanie erntss el pOayd T s baye a thickness
Peehek ﬂﬁh&thatt&i‘%né bf ih@?)hﬁ&’lﬁ? &f 390&1@@0@5&%@ kipe S%e 'tlﬁchb@s of the

range of . i nches i nches he filler board

ilelb@ac@ﬁ%mﬁ@deﬁhe thigkne s agiatien withar thalsmafteardekemgs| assore

e _conposed reta nt
e (PR B or e BOTRRRE S LT RhGh BN e tor
rramravyaSO dngd thebdttdan overlaly 0t e tirAtsiping a9 Jiikr phhaedl defects
[Q033] As shown in FIGs. 3 and 5, according to one

e gbmRseReur sluring thesrelingar cpryeaf the thermpacting pelymgda material

g’grﬁ?l?lglbrﬁlez uplaetf«%{ﬁl%‘lya%e %ﬂ?{:ﬁ&?& Pﬁ has T%Z%I%@%hqgesraﬁée &f B10
airtchemtedo Iﬁ)mb]m Atiefillet bedrd maytbehma’rpcbsécﬁof aihgwrstlits:bis maferial.

e circ s 13 on the top rface 11 of th
pF PTEXeED & s et poarmab f‘a?%n@@eégﬁﬂam@%dam 19m1r1a¥¢ew1th

p%%r?%l%%s?xfglrﬁf&%e& é}%cﬁd}“rémﬁ F @GR Snakeidl § r@fvel@ kfowg i the 1ndustry as

expose  eads that w il electri 'y connect to
ohRB-bboaad.pl urality of circuit conponents 20.

[0033] As shown in FIGs. 3 and 5, according to one embodiment of the present
invention, the filler board 30 has a plurality of openings 31. The openings 31 are
configured so that when the filler board 30 is attached to the printed circuit board 10,
portions of the circuit traces 13 on the top surface 11 of the printed circuit board 10
are exposed. Generally, the portions of the circuit traces 13 that are left exposed are
leads that will electrically connect to one of a plurality of circuit components 20.
Each of the plurality of openings 31 is shaped so that a corresponding circuit

component 20 fits in the opening 31 and may contact the exposed circuit traces 13.
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Each of the plurality of openings 3 1 is shaped so

that a corresponding circuit conmponent 20 fits in the
wopewimge® 1 and may contact the exposed circuPCTIUSADMES12505

13.[0034] As described above, a plurality of circuit

conmponents 20 are attached to the top surface 11 of

the printed circuit board 10. As shown in Fig. 1, the

ci Kt GO aent st n

o 0 o SEAIERARY Dol o GG BT Lonthorind A0 el o he

witépghsurfaee pl of theipirintedf cutz:'uit(bumﬁ 1t0r ageshodad inFid. heth@rcﬁrﬁtued

circuit board 10. The cjrcujt _conponents, 20 _may

atCPRENIS P 318 @OﬁFIPmdewt{v famﬁklerwg%opfe%ﬁél ﬁwlaat they come in

S B%étfcbﬁﬁ‘:ﬂ With ﬁletﬂlﬁ‘raﬁ#}f &ﬂé‘nrcu{t ﬁ@&%sl 3loh Y R%H‘%d QH@m@f)?eﬁ'd 10.

nber of methods exanp , In one e I ment
t I’féle |cm‘/lat1comppnentse’200na§cbn ztttacbmstorthm p:sn@d) cacuat oo é¢ tedimore
ard 10 wi.t

th it
ARl it ds MR et e BURERL e, for oxamle,
S G4 884 @fbcHhenit dﬁh@fn‘v@ﬁtﬁﬂl fHectrdbit cORPEErdD0 akB8onnected to the

plurality of circuit conponents 20 can be positioned
aiyited circwih beard 19rwith @eonsuetéve adhpeiwe. dPreferaldy.dbe pireudt

T AR 6 DO 55 00 53090, B0L BB v
t lkemposdnts Zcadfbetgagitivined biiytwitenPohe Prixitedircuit board 10 as desired.

Functi onal |f(2% will also djctate what types. of circui
c i BHENSES obie smatiicatdel anbdssignapameters (Yﬂutdl"é’i‘fﬁﬂ?f mgltlon of the

[ QR3m} tr5RE lg)éﬂﬁ.H{egooggf i ot ;ﬁ% (%ﬁh%’coh%ﬁnéﬂtﬁﬁa(?lt Iéér%/é’tlf}gahty will also

circulrt conponent e one
bulidtaie what types affmimoi sempoxdnity2 opopml @ thakeintedAriscuit beardr10.
all these circuit conmponents coul d popul ate the

ircuit board 10 Frthe ditional circuit
eS0T o 5Bk Ehnle pRtes il Bk PRLn Bt RPigofisif B goutd be
f logX b4 Battlrs Rl Biten, Knfidopidt &8oaship 8NslsiRAKratAySone or all these
Referring to FIG 2, a circuit Iayout for a smart card

1 cirguit pasapeneTscopkd nopaletethe printed isgavia bagd d Ao Kirther, sddisional

2 shEEOMAALA oMy RERLETN £ ISl BUESETETIS s
ARFID Gutehnas apd agalatcz§) R’a&rrh@ 0 BIGeR,teclrduit 1ot ﬁirfaeslmart card 1
of t h button. 23, I n _anot her enbodl nment of

end th
p ﬂ%@@ﬂm i The dnintedrringuit bpaidn Oishown dn FEG. 3 eopwated ba@r@ﬂfry 21,2
[ | I t
catEReRo Oy DT sER K 3ubtn 2 IR BAE BRI B L A cireit
c cympahentP@ magybe%nnmyedie thesetert emddif $ipd lalgttanrﬁSo Amahother

er ch _as an ac count. bal a
o eudpitiny o B PretSadavign s shooh@ 1Rt Pe s pahbipgludes
| MiqdGrystal WRepldy 0 44dRe Bir&RERGIonEMAN) RAYE to the button 23. The
liquid crystal display 25 may be used to display information to a user, such as an

account balance. In the alternative or in addition to, the smart card 1 shown in FIG. 2

may include a speaker (not shown).

[0036] Generally, the components shown in FIG, 2 may vary in thickness and
length. For example purposes only, the battery 21 has a thickness of .016 inches, the
push button 23 has a thickness of .020 inches and the microchip 22 has a thickness of



[0036] GCenerally, the conponents shown in FIG 2 may

vary in thickness and | ength. For exanple purposes
wonbos/10t4ee battery 2 1 has a thickness of .016PCHaiSe®es/012505

the push button 23 has a thickness of .020 inches and

the m crochip 22 has a thickness of.015 inches. In

addition, the smart card 1 shown in FIG 2 could have

a ..Sho Vi t hi of . -0
ORIEES o R USRSt BIES2 BlastP  apecer o
I shoadnt) dahiad atthickiess bO1o Onnchiws.f ace of the printed

circuit board 10. The bottom overlay 40 can be

oI AssBows i Flch & Beiomiaseriendd iateemido G bejiopsitace o

B RRitdPFALES 1@, IR HoRbhOsVeRIHy #B€sn BE attdtBedltd thE BHnted
circuit board 10. The lam nation Tay be perforned b

efir¢ret baaedii 0 by alpi swnbereofkaoivn atthdsp For essrde, thhbottom overlay

odh BPTAR Gt &Y ol or o SREBE P BE wPbu it oS, mhe

C M hASROM S bPRdrfotinRY by @ithér Hedor fR¥shredbminakiBn processes. The
mat erial. According to one enbodi nent of the

i hotdera ogerleyt 4lamayib¢ erapritedtof any sititabin weteripldyt areferpbly, the

c . ' 3 oo od
B s P Y Bo RIS el nRRRE (U0 P B et

[ A@gmmgab ioné elﬁbi)dﬁfr&hffﬂﬁ the mventien, Sheesirfavt bhtha bettemdaerday 40
credit card, in inhg.a na expiratjqon date d

A LR ]éelrl?r(l;l]ftu é@qgmﬁaqa&bmf%bé(nﬁéwe%?mﬁppo gprample, the
aBG¥Sm LA B fﬁﬁ%ﬁgﬁiniéaqnﬁﬂnﬁﬁ&gc&fsfs%ﬁ{ it credit
Is shown Iin FIG™ 1. T top overlay 50 may be

c oardy inskedingfa reamye, sxpitadiohelatestnd mcedunt frambaxanpl e, t he

top overlay 50 may conprise of polyvinyl chloride

i k ial. A dj di. . of .
(T30 SRR Hivab OB B2 0 FPE Pufpilic bour
C o0 iPdHowh ih FIGhE Thet &y S@mAY b @meﬁsdmmf/@&tm@material,

printed information. For exanple, the top over 8}/\]50 )
it exp@pleddeien pyeskyiStmarheampsite o pelyyinyhehlafide (Y C) or like

S q ; . . _ . .
PR AL 5B L A, BRRE e or
coverldyaifein cofkattswitio thetthanredetting pelgmetibdayteo 0 hay practed of
the printed circuit poard 1Q apd the top over|ay 50.,
Piipapationy Fo ﬁ@%ﬁéﬁ? opeeney 5@%% rH’fteAal Yormation

t @ﬁﬂsﬁ%ﬁﬁ%ﬂh‘%tﬁﬁaﬁ%&i@ ciFR! BEhudlng AW BxpitRioR W 449 account
and a a

esive properties, core thernDsetélng
polmberi c | ayer 60 integrates the top overlay 50 with

[0039] As shown in FIG. 1, a core layer 60 is positioned between the top surface of
the printed circuit board 10 and the top overlay 50. Preferably, the core layer 60 is
composed of a thermosetting polymeric material. Due to its bonding and adhesive
properties, a core thermosetting polymeric layer 60 integrates the top overlay 50 with

the remaining components to form a smart card 1.

[0040] The preferred thermosetting materials are polyurethane, epoxy and
unsaturated polyester polymeric materials. Specifically, polyurethanes made by

condensation reactions of isocyanate and a polyol derived from propylene oxide or
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t he remai ning conponents to forma smart card 1.

[ 0040] The preferred thernosetting materials are
woabosuwsishane, epoxy and unsat ur ated pol yest er PCT/US2006/012505

polymeric materials. Specifically, polyurethanes nade

by condensation reactions of isocyanate and a pol yol

derived from propyl ene oxide ortrichl orobutyl ene oxide

a O

LS BRE B px okeplAED OE SRR, BOGer DR 1l 2 B e

" gidsy et ican bnAmthar diaeadicrered apbeing Ceth@ehiy upsaiataddre

because of their. ability to he cross |inked thro X

¢ RETE GgFE B e of i g fitio G2 serroRERe i their double
COBAG With sorﬁ%é’[m@ﬂl%n&ﬁ&@f(m@&éﬂﬁh@r@hﬁéﬁ%&ﬁmﬁon) and with the
materials out of which the top 50 and "bottom 40

ovatériajssoutrod whihethe FipeS handebationr 40 pedlagpacynaret dihe ajae

¢ PSR AR WP ki D Plakc VBl i halibn will By phose made
e ioghé el baoildin akbisgtiznal Aphiadpichldhydn, aedshaldshatic Folyol

gl ycerol f LT e* are particularly preferred because o )
t kaich agglyeenol). Theshwa dastictlarly prefewed becausemiaheir ehilipyrtepond with

. . L ord _ .
TLFERPUS RO A €, 0RO DN o s
mehdbottdm A0 dmyreud ey tie imade.a smart card according to the
present invention will now be described. [0042] First,

a iinted ci,rquit board 10 is provided. The printed, . )
A4, Zmeingdfer manitactpipe & Sppa SirdpEccrmeto g pigsnt invention
Syhifl a6 bbdes&iveguit traces 13 are present on the top
surface 11 of the printed circuit board. [0043] Next,

a filler board 30 is attached to the top surface 11 of
t 10431 i Alinst agiringagl aircpidhperd 10rie provideidy Theipeinted)dingnit board 10 has

b LSqlam t rface, 11 of the
oAt et 11 SIS S0 RFUFLBSEs B sflghlf e cop
plifadei 1t yofalie prdetad tigsiitbokrdionf i gured to respectively
receive a plurality of circuit conponents 20. A

pl i of circuit canponents 20 are then inserted . |
im&%ﬁ h %ﬁ@!ﬂ_ﬁ%ﬁaﬂrﬁ HE Py £/t on wrfa_e? U ghihg printed cirouit
OB8AHIN PSerdrhbly el 1P 8bAE 30!i8 R4 bR el thh k@28 H the printed
openings 31 the plurality of circuit conponents 20 malyp

beir¢uit bdeed 10 dbe filledddayd 3®hasecplehlitpof dreniigs Gliconfigured to

o Bt Bodra Pl oF PR coettmbaDs P ey giscoui
C oo BGiteRts 1yard MendAred 16 &S WrreBFddandSplufagity el Meer bbsrd

use of doubl e-si ded
openings 31. While being placed in the filler board openings 31 the plurality of

circuit components 20 may be further electrically connected to the circuit traces 13 on
the top surface 11 of the printed circuit board 10. The circuit components 20 may be
connected by any one of several methods including the use of double-sided
electrically conducting tape. Preferably, the plurality of circuit components 20 are

connected via a conventional soldering process.

[0044] Next, the bottom surface of the printed circuit board 10 is attached to a
bottom overlay 40. Preferably, the bottom surface 12 of the printed circuit board 10 is
laminated to the bottom overlay 40. It should be noted that the bottom overlay 40
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el ectrically conducting tape. Preferably, the

plurality of circuit conponents 20 are connected via a
woamesantdednal sol deri ng process. [0044] Next, PO®US2006/012505

bottom surface of the printed circuit board 10 is

attached to a bottom overlay 40. Preferably, the

bottom surface 12 of the printed circuit board 10 is

| am.nat e I clt.shaould b of

BV AR T SOOI Bk 8 O SR e o
prtheprixted tiratid Boabdalncthd Qltdredtdiepthe bottbinl dveflap @ fidy 3@ attsched to
attached to the printed circuit boar

b d. | h
AtbEpaRd igeuit rulth b e e Elpand hin pehete dheintadpivoui
F*B%aﬂflld%{ﬁ he bl donliRRABALs 28 a8 lgctfedtbiggl}ef dﬁ%%gﬁ ﬁgin§931.

is attached to the printed circul

circuit conponents 20 are placed in the filler board
o185 g st prinfiodiguit Hoerdpll, attatied ia tha bttt averldyn40, with the

at d t he, bott om overl ay 40 ith.the filler

o P BB 3R ah PPk R oBY s Pngrnis st e feedsh o ne complet
t RReet (198 dR thjaqicANRolaRIFHpBiratus N aefopioRttPay@s ishlRed i the

nol di ng apparatus. A top overl ay EO is placed into the

i ApeettangRoldHISHAPREraksFad posisoradauh that theriep oxertay J0Haebove the

t

£ R0 SBRCEHEOE B Mty 1B A0 RoLARCARP iRDIcG hbidtla dlEratus

aw&tmaﬁﬁn ib}bpﬁcat_t m@gﬁilgl)ilmaﬂﬁhf(ﬁlhiahgis{”ﬁﬂeﬂiimy\éilﬂ&@lﬂ& fegerred to
s en individually referred to a .

gl’ﬁlég Mé)c s masinasa assapiated it @%@dﬁgﬂaa@%%wom mold

anfepthaelt QPPN & Sh@niddNRid, 3% pRRRGE) f%rrﬁfntg%?ga@if)fﬂ NWat least

cold, |low pressure, formng opergtl ons” on a east one
ofont héthsisbedts offolpoksiermatetiah@t e BEC) (et gake BVBE tofh 50 and

k t he top.,50 and ttom4 rlay. ch top,and
PR AT G e Ros v BB L PAEN rio S ERliera & vyt oo wel
K R@¥in £ @ tHoBO S8 118kKin the Polythetib ehadial AR difg AR er 1 al
nol ding arts. [0046] Thé injection nolding apparatus

then injects thernosetting polyneric material via a
nd9GA6d Ahe(inisetinn maldmaaprasatysehepiniectsibenmnseising pphyneric

a 0 ;i e

M PR X AR LRl y B e b
| oweayetformirfeohacog layend0 fioanthegrowettilg polymeait matefining
condi tions wherein the tenperature of the core | ayer

6 Si St of thernosetting.polynmeric material, is..

T T e st CRaine pomliB gl avn Tomang ggditions

SQvIRRGn Bﬁtﬂaﬁgélﬁ&lr@ YEhk YR la%éi‘ @O%Bﬁsiﬁﬁ%&ﬁ‘iﬁ&rﬂo&&iﬁé polymeric

than about 500 psi. Preferably, the cold formng

t eptesiabtis ass thanithe heat distdréerstempotitiie o g top &6 and bottemti0

d Io%r?a{yts,l S t}xg B}%%éru% Ejsrlgssgttlar} a!i)eou% 5% psi. Preferably, the cold forming
temperatures will be at least 100° F less than the heat distortion temperature of the top
50 and bottom 40 overlays. The heat distortion temperature of many polyvinyl
chloride (PVC) materials is about 230 degrees F. Thus, the temperatures used to cold
form such PVC sheets in the present invention will be no more than about (230° F-

100° F) 130°F.

[0048] According to one embodiment of the invention, the more preferred cold, low

pressure forming procedures will involve injection of thermosetting polymeric
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50 and bottom 40 overlays. The heat distortion

tenperature of many polyvinyl chloride (PVC) materials
wOo0wmhowss 230 degrees F. Thus, the tenperatur eBCUAS2006/012505

cold formsuch PVC sheets in the present invention

will be no nore than about (230 F- 100 F) 130 F.

[ 0048] According to one enbodi nent of the invention,

t B IR SRR ek el Felngin%ﬂ’%%[)&ﬁ%[’%t Ab8L"G0° F, under

procedures w I nvol ve 17hj ecti on "of "thernosetti hg

potegsares thatireferablys range frohreatpat atnosplsericamedsmg t6 mbont 500 psi. In

about 56 F to ab?u}: 160 F, %gder pressureséghat ) )

pPRYTasT AN Rpdimens of fhedRyeniion: tha femrsswres Of fiedberasettigs polymeric

abRiriap BOnP Hiectdinf e RETartRARP A LA BL b&veb N 8bd 657 288 about

the tenperatures of the thernosetting polyneric

ma 0 eF ivadertujeetgon pressutesdhitprefetably renge fromabdutl80vtol120pei. Ina

bet bout F _and t 70 F .Ipjecti .
SR ERaBRRHL By RS DR o ot e g pgtymer
Pedaterial will BE hj@MRDEHIRE tHesOprefeire diteMBdthiutand fi€sstitetidnditions at
or. sem-liquid thernosetting fol ynmeric material wll

bé&loprjaiee tagingniiem abpeisb] iy afout @ Bramsipeeqnslfwar & famdng cavity.

P | L4 f raf ' r

b P B st ek B BRE S ol 3 B rsforeed.
rates of 1.5 to 1.7 grans/seconds/card-form ng cavity
aff@048y et shionkel hermefteat theiothe O Huch teldtheiy ebldhdowgiresdure, forming
t hat ,.t.he use of, sych relativel ¥ cold, | ow“gl&eﬁsur e,
f&?‘?ﬂlﬂﬂlséﬁ?ffdﬁeﬂ%‘h ahy BEeReFe ta,dhe BRRFagAnASH a_dé‘rf”éne"ts a
(rurBrer vﬁtﬁ%a&fiﬁ'ﬁﬁ)%i’é{m{arﬁff@ﬁniﬁg REAHD De Fark ALK thihd Pat8A&Rd in

i ndi vidual card-formng cavify) bBé larger than those
gatiesaydet) high pressure eperationst Prefi¢rgbly pihe gaigs ere relatively larger than

' . _Preferabl h | at i vel .
" Rigest BlgssebRLRel Pl BB iesd tibeRisis balvmpric
O e odtaY bEIAs Snjbdied Liti BPSIRhi'\DID bYW ?swsb@re H&in€ihg 8bnditions.
bei ngi i nj ected under applicant's cold, |ow pressure

f Simpilarly, taneirdhe . theimgin Hermosatiing palymetic mategial supply

. 9% . : | .
By RS0 SRR AT T SRR poseting
_S:Q:.jﬂ_tér_ﬁléﬂf elzatch éndihiduﬂ_lpleef),t\ivﬂmdlilﬁlhﬂy baln 4 mu&&ight_e or manifold array,
3 t = t
'rr_gﬂ«%hvl%p%?ahcgﬁ@gg aﬁbiwggﬁlﬁ?@ﬁ% Xisupelsiag s imander of gates/card
fs'féiFrﬂih &.ﬁ@&e%'t(ix.gg; %E%g'syda(}ﬁij?&)ﬁﬁ tﬁwmolefsyfiap%%élﬁgélqﬁvely cold

orm ng cavl to 8 cavities
meem pevhtdresy gt, S6P Hito t1HQ° Fledraltrelatively dow graseurpée.gt atmeospheric

e B G T B B
U$EHnichic AR mioS&thg Makir@f 8&fer theBwlthaperafk&end Bessuftconditions

are able to completely fill a given card-forming cavity in less than or about 10

seconds per card-forming cavity (and more preferably in less than about 3 seconds).
Preferably, card-forming cavity fill times of less than 1 second are éven more
preferred. In view of these conditions, the processes may employ gates having a
width that is a major fraction of the length of a leading edge of the card to be formed
(that is, a card edge that is connected to a gate). Preferably, the width of a given gate
is about 20 percent to about 200 percent of the width of the leading edge (or edges--
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pol ymeric thernosetting material under the | ow
tenperature and pressure conditions are able to

woanpletwesy fill a given card-form ng cavity i RCTAS3006/012505
than or about 10 seconds per card-form ng cavity (and
nore preferably in I ess than about 3 seconds).

Preferably, card-formng cavity fill tines of |ess
! Rlhiphe SREOD B RofYERTR Gl G LR llhe 1Y) T8, e "gatear

hawtgaig), af the dinbrtichl beiiy farmag.or fracti on of the |ength
of a |leading edge of the card to be forned (that is, a

h d.t t Pr ef bly, . .
© RUSof el oS e gmoNed Bai gt o dpemion § iy wide
2%&%@ 51%5 R a Eglatwéf‘y Mo QE r&dien tHBREHR Gt Sldﬁla%r (}ﬁrleadmg edge(s)

edges-nmul ti pl e gates can be used to fill the sa
c af thefcardrbotty being fo;x)wd i Most, prefieably; shesel 'gates gall aarxowﬁown from a

O8I b (5, S eI Bl G s

WRE] ¢ohinb@ivnavigthie Qhéirrfo@étﬂhg Hﬁteha[lé\iﬂp@ﬂ/ng AirRef, 8@ h Bdlatively thin
that ends at or near the |eading edge(s) of the card

békﬂﬁl%@l (Bg-VoOrarn) spesardrder avheh e gatsdaedsdhe Bisrmppsefting
n %{artém% Jo?ﬁé%cé Whic[& ﬁéﬂ%nﬁte# ge%oﬁfe?ﬁ%tc%{‘lteg %}re of the

from a ection s In

f lﬁlﬁlsﬂed: enae cinddn Gatehthbiepdrifemras ﬁiltlalrdj;ameter of about 7.0

mat aI -suppl yi ng runner, |veI y t in )
&iprs dgwg to a@l&@lwwg&t@/@ aﬁ d@equ\a_{% rofucepspesially

mg@@'@retsﬁ‘l%s LRRF %géﬁfr@@c&ﬁt 1BGHL ﬁjess'uﬂat _]retcHSn H&icﬁtm?ﬂace

ich ultinmate econmes the center or core t he

fini shed smart qard 1. Gates that taper from an
i 105141 Adiogheoptionsd feabuathar cn bd wdednetheuse dbuald shells that have

1 Ni di 0 v 13 il .
coBL B B e o fP8 ned stk ebofmarraf palgaEngs may be
! p\ﬁtﬁéﬁﬁ‘f&gé@ed iteteivoid §b8béthveasthe(tO9SA indBstidien0 layers in
opti ona eature that can be used is the use of_ nold

s Reder o expanghaveibard/orotheraasesde &ptthrse @gses dprnescyi e ng
. %%&ﬁ?r?n&c BH%&{ %@hﬂe&tﬂ;ﬁ& Blak Bleuk g%{en %yln?%gﬁ#%gggcg{o\éfﬁgnulate most

injecte € vol d space ween
bpblynmrlé@hérﬁmee“tmatmm arlermiked ejgpﬂm@efrcam yaid ivmdmpdée) These

ot her gases (e.qg. ase or ned by
T RER e GHY 2 DITIGEPE, SR O KA EHGE A [ EnfBAU Hescconds

I'Befo%jltﬁaiﬁuéé%isﬂlﬁtetﬁeomykﬁgcg rmst pol ymeri c t her noset
materi‘al s are m xed together) from said void space.

These thernoset ingredients are preferably m xed | ust

plOW2] t d\s(sseyin Flahdutheddles b@axd 38 redbfces @ thinksess variation caused

| %Jy%ﬁ:et c':u(%lrr]lgl ol%tthe ermose%tlng p% Bieric material after i injection around the
plurality of circuit components 20. The molded structure is then removed from the
injection molded apparatus. According to one embodiment of the invention, several
smart cards 1 are cut out of one molded sheet. FIG. 2 depicts several smart cards
formed on one sheet. According to another embodiment of the invention, the injected
sheet corresponds to a single smart card 1. The stiffness of the smart card 1 will
depend upon the materials used in the composition of each of the smart cards 1

individual components.
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[0052] As seen in FIG 1, the filler board 30 reduces

the thickness variation caused by the curing of the
wohetenoest i ng pol yneric material after injectPOWUS2006/012505

around the plurality of circuit conponents 20. The

nol ded structure is then renoved fromthe injection

nol ded apparatus. According to one enbodi nent of the

i i t .
R, e SN Bna TRk 158 30 Jori (ot Al exPlss Wymeric
f araterthlsofe. gortey tsineeing theac offaif tige greciaswrtchel boglyp et crené certain
of the invention,__the injected sheet rrespo {o a
SPHPRTRGR (Br §5 0 T Sy PSP ISQ Nemahir o Ohfepepdent
Wighbn SRIGAG PR ahBBedIB fihAkRrUSEAHe bl REdCO MRS PR

of each of the Smart cards 1 i ndividual

c orasessant s albo 653)ve Theexdess mhtedalsinmne cutting4rithmangopdration. It

repoved.from the excess, pol ri.c terj al e d.,.b

¢ AR e e feaeo 0B R 87 af 4 Ol afoes usea
t @ mekd Qich cBFfdRSE bRl FRSdUcHof operBfoR Wil RYst PRf@8bl Rave
as per. | SO Standard 7810) dependent upon the

f oedd shellahpyipe andtiple spgHepErsare the .S, 6tc- i fremskiagsevaplguch
1cargpgnfdliaﬂggdgg,.pr ocess may al so remove the excess
materral 1n one'cutting/trinmmng operation. It also

~w il be well appreciated by those skilled in this art
t 0S4 h&hepkdientgndeviondas severhl hdvanmesges siehidinger cist effective
commerci al production operations w |l nost preferabl
hSRABI P drie? PRS REPH mﬁzﬁw&- ﬁwe%{\ﬂfﬁhee@é ?%gl.n,tfl%,sm tcard 1

6 carBbe &r3trhctE@in IBEAiNENT SYBH&Y th%@uc‘é?ﬁﬁﬁufactuﬁigé costs. Further,

si mul t aneously. [0054] The present invention
s theeprinite daed vcauithogrsks1 G andl filltir hgard coosttuctibh 80 ehatde geeatee protection

t roduce one 0 re smart cards,.Mst of the .
Ol g o PR PR e R E I mic Bl ot podgeton costs
t aadifdided PEddubROMN Slitphth More6 veiCBE meiid Gahé! picBéht Gd&hntion can be
Further, the printed circuit board 10 and filler board

c &#dlyadanted ip podeseapplbipler enareardy 8108ei on to circuit
conponents 20 during manufacturing which in turn

VVEET  AHBE LR oo fifs hRIGRR RN 8P dhPHion has
e bsdnl preseaiteplt fod parposes ofl ilbstratidit arpll deseimion. diais dst mtended to be
once. [ 0055] ..The foregqin escription. of a preferr .
REG t%ﬂmvh@e IRFEHPR it agerss_efﬂmbﬁléglemfﬁ _an‘$ ipaftications
PHAPPSESi0RS atel Jousibleah lipht kL AR%E _rtéaEHi'ng Ry nlaly beSich@ited from

i ntended to be exhaustrve or to limt tThe infnvention to

t heacpeecef the irfveniiond i Bld eskaflimentdvasehipsancadidesmsibed in order to

explain the principles of the invention and as a practical application to enable one

skilled in the art to utilize the invention in various embodiments and with various
modification are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the claims appended hereto and their equivalents.
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and variations are possible in light of the above
teaching or may be acquired from practice of the
wonenoiws. The enbodi ment was chosen and descPCiba82006/012505
order to explain the principles of the invention and
as a practical application to enable one skilled in
the art to utilize the invention in various
enbodi nents and with various nodification are suited
t i se contenplated. It is intended
tggggﬁkgﬁggg%gko Itshe i nvention be defined by the
cl ai n8 _appended hereto and their equival ents. WHAT | S
CLAI MED | S: Alsmaxt eardcomprsiagiconpri sing: a printed

circuit board,. having rface a a _hotqt

surface; a 6 |PHPQ ict"ffg%g O%:rlgf%aﬁ’iﬂ%g %%’Rﬁ%&g%et aéltaaatlfogfg; e%‘mtcage’
the top suraah@alily of bRcult tomhRshefis abtbdHed B tedop surfick lo€the
board, attached to the top surface of the printed

cPrigigA cirghbeprda bott om overlay attached to the bottom
surface of i | [ X ay . .
posi ti oned %Ig%l\?gﬁgﬁ{l’gagta%{dﬁ g(lgﬁee tg)? @%ﬁ%ceﬁfftﬁeg?&\égélﬁlg%{m board;
and a core haqgtompysiliy dtaeledietthebottdm sutfae of titd @ireedEircuit
tHe filler board, the plurality of circuit conponents
ahtfhe top overlay. 2. The smart card of claim 1,

wherei n theghbd bghah %@51%@%@5 WiPpdurfaXe OF theREMRE ’tﬁ&ﬁd; and

in the shape of the'plurality of circuit conponents,

t he ci rcui t acoredeyermositiongdaregecenshe bop wsfaee of the fileeboard, the
pluraglity of .openings. 3,.The smart card of claim1,
itk of e RERoR s A 1 dSRPTRIYI ons i m a i rect on
per pendi cular to a surface of the top overlay such

that ip. is qaskngiticed dfeldifdyetetdiette TillRk B6&4 has a plurality of
variatigon of the thernosetting polyneric material. 4.
TRReRgsin thoyhape pf e plusality ofipEewt ¢onppnepts; the Hcwf peippqnents

b ' - Cl [ t.traces on the to
oRifibel Fufrolholt &t ¥liel of Giktndst BUE2) O 1OF L cui

conmponents. 5. The smart card of claim2, wherein the
pl ural Bty ofTheismerticardtafatam lamérefenn thediller bbard diasl diotdngiens in a

! Hgéction perpendicular to a surface of the top overlay such that it is configured to

reduce the thickness variation of the thermosetting polymeric material.

4, The smart card of claim 1, wherein the printed circuit board has a
plurality of circuit traces on the top surface configured to contact the plurality of

circuit components.

5. The smart card of claim 2, wherein the plurality of circuit traces are

formed with conductive ink.

6. The smart card of claim 2, wherein the plurality of circuit traces are

etched onto the printed circuit board.

7. The smart card of claim 1, wherein the printed circuit board is
composed of a flame retardant laminate with woven glass reinforced epoxy resin (FR-
4).
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6. The smart card of claim2, wherein the plurality of

circuit traces are etched onto the printed circuit
woaeretl07968 The smart card of claim 1, wherein PO®US2006/012505

printed circuit board is conposed of a flane retardant

| am nate with woven gl ass reinforced epoxy resin (FR-

4).8. The smart card of claim1, wherein the printed

cireul g boart ihaf eseTehill, dretoh® i Gribifeirchitbbaklie

for receiving conductive ink'to formcircuit traces.

9cormp®eémﬁatplasac sheof smﬂablerfpnrecmmgenondmdum fink fodformp olrewit

heat |lam nated onto the printed circuit board. 10.

T &%Smart card of claim1, wherein the filler board is

conposed of a flanme retardant |am nate with woven

gl ass pei nf @he ethagpaxdyofichsm , (hered) the filler bbad3¢1hdat laminated

card of claim 1 wherein the plurallty of circuit

cemedhentinted ckcubbeied-ed onto the top surface of the

printed circuit board. 12. The smart card of claiml

wher ei pot hepk Eﬁlﬁl‘t'cﬁﬁﬂ o?fclacﬁhrlc fhtereﬁt?mécfﬂfeﬁ%éararﬁcom}t)osed ofa

connected to the top surface’o rinted circu

bﬂamdrﬂmthmdammndmwﬁhvavamgbssumﬁbﬁﬁdeﬁhausﬂaKFReard

of claim1l, wherein the core layer is conprised of

thernD§

CrCLoh 1 Ml St TRkl IR wRtrpin il pESsd BB firufotponents

C BfFOIRRISoritd el Surdice b€ fetprihdl qittsl tortd on. 15. The
smart card of claim 1, wherein one of the plurality of

circuit congpnents i ncl udes at_ |east one battery. 16.
The smift cahgswprtep ghckimjhwhaein thepluslity ﬁémrcult components

P Luléfc%k]héc){ecp{o i Cﬁ%%h{fa&%m@ggﬁﬁéd LRGkEGSd g& b a&%ﬁg&%

m Cr opr ocessor mart car
whdhesive. one of the plurality of circuit conponents
includes at |east one speaker. 18. The smart card of
claim :1'3. V\,h%g Isrrr]lalt't%grdbo%t Ea?nr{] 10\\/V‘?1re|re%¥ the coreafﬂyer 1S comprlsed of

thermosetting polymeric material.

14.  The smart card of claim 1, wherein one of the plurality of circuit

components includes at least one push button.

15.  The smart card of claim 1, wherein one of the plurality of circuit

components includes at least one battery.

16.  The smart card of claim 1, wherein one of the plurality of circuit

components includes at least one microprocessor chip.

17.  The smart card of claim 1, wherein one of the plurality of circuit

components includes at least one speaker.

18.  The smart card of claim 1, wherein the bottom overlay is laminated to

the bottom surface of the printed circuit board.

-17-



the bottom surface of the printed circuit board. 19.

The smart card of claim1, wherein the top and bottom
wovassl1iayear e bot h conpri sed of pol yvinyl chl or PA®/US2006/012505

(PVC). 20. A nethod for manufacturing a smart card,

conprising: providing a printed circuit board having a

top surface and a bottomsurface, with circuit traces

on thejHop SRGR afd ‘Falfﬂrl' Q\th%gein? 'tlfecc Bncgﬁajéogfé Ryenréag are both

attachl ng fillTer board having a

t oomprsddof peiyvimeyt ehlofide (REVE).i nt ed ci rcur t board;

i nserti ng a plurality of circuit conponents into the

pl ura of, fi boar eni ngs; attaching.the
bot t ol  Avimelipd ot f St PoSorePine,
bOtt0n1OVerPﬁ%ﬂ&h@@%hﬁ&d&h@uﬁbbﬁﬂ@ﬂvﬁ@@&&bhﬂﬁﬁ@%ﬂd@%ﬂﬁmn
bottom overlay into an injection nolding apparatus;

| sadacegwith copuibireses ap throob shdmeabopunted elsprithnardice

g]l‘o p; Pgt L |S |l %&%&?r?mg fnd rrf)togr lﬂa S@@{allﬁn f%eﬂngg to the top surface

ﬁafﬂmqﬁhmhﬁhmﬁﬁmomme top surface of the frller board

the plurality of circuiit conponents and the_bottom

overl ay. 21INSPHECARINBHLIT cicyit spmponspteing the Qlurahty of filler
p I smart cards are fornmed on one printed
c:bp{l:lgidtpt%m §rd 22. The nethod of claim 21, further

conpri si ng: atteching thg botiemisnjfect efdhe plpn‘radrdlrbnt baand to a bottom
overlay fromthe nould; and cutting out the plurality
sMft®eards. 23. The nethod of claim 20, wherein the

circuit trageflid@e ioﬁﬁréa@umﬁt Bb01aNG bbtiGiA %§eﬂ12[3119tot d¥finjection
printed circuit board. 24. The nethod of claim?2

winenlding appegatugiser t i ng st ep further conpri ses
connecti ng

to the top z(?ﬁ%:’nlﬁgetotgf%%ﬁ!@yé(?sﬂéh%%g %? 2 r P %réc $e28ﬁﬂeeﬁ 18 board

into the injection molding apparatus; and
injecting thermosetting polymeric material between the top surface of

the filler board, the plurality of circuit components and the bottom overlay.

21.  The method of claim 20, wherein a plurality of smart cards are formed

on one printed circuit board.

22.  The method of claim 21, further comprising:
removing the injected top and bottom overlay from the mould; and

cutting out the plurality smart cards.

23.  The method of claim 20, wherein the circuit traces are formed by

etching traces into the printed circuit board.

24.  The method of claim 20 wherein the inserting step further comprises
connecting each of the plurality of circuit components to the top surface of the printed

circuit board.
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