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Met hod for making a smart card antenna on a
thernoplastic support and resulting smart card 5 _
Technical field The present in%enti on relates to hybrid
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contact- contactless snart card or contactless smart

cards antennae nanufacturing nethods and rel ates

pMethed of¢y making nanehartucand aetéoafon ahehgfthﬁpmastic

of a smart car At dRAASS t.and the

smart card obt %iu%ggq‘tﬁ sal g:r nettﬁ'glé %§l§%{%8%:)alﬁ1d3

Contactl ess smart cards or hybrid contact-contactl ess

15 smart cards are equi pped mainly with an antenna
nbedded.in, e card and an el ectroni c nodul e

i@ﬁﬁ@é@@&—&égége antenna. These cards allow the

exchangaeof prebentat iigvratitlibn heelales dedy AL, contact -

n h fare contactl ess el ectranmagneti c coupling,
gg?‘\%/t?g%&t% &i rsr%anﬁq-‘enﬁ%r n&Ta SB St G FgEg?e&ntennae
manuffeciusdncat edetleader . alml t heelsase o@a?dmﬁmﬂaﬁly- to a

[ I b 0 by .electrica
tﬁlraglglg%hggﬁéﬁ)égf at ac{ngg %egglet ﬁae&f%h‘j% %%n?acstmsar%ofc?ﬁ% on a

ERpgmerdpsticorswrpritul andndhehesmant acagdofolstained by said
meadel.s reading head into which the card is inserted.

25 These cards are now used in nmany sectors. In this
manner, in the transport sector, they are used as a
Beakgroundccess to the transport network. This is also

th k cards. rid o ont.act| ess cards

arg ﬁ:ggnl %Eﬁﬁfaegtgyﬁéf?rg:f c%t‘%rEM}%F"QCEQWCt‘COHtaCtleSS

eperat icaursls aamee cantippeadrphaed ey ngithleaﬁOaﬁtEﬁhao&ir@edded in
I ' Y, evel ope

?@%ngﬁﬁiﬁﬁ¥%%8F%ﬂEé§%§E§ﬁ 3$§Slg gﬁﬁggcggﬁngo the antenna.

n neans elrr pers
€baeact Fards sphlowcdihds. exchange of information with the
outside by remote, and therefore contactless,

electromagnetic coupling, between their antenna and a
second antenna located in the associated reader. In the
case of a hybrid card, this exchange may also be done by
electrical transmission of data between the flush contacts
of the card’'s electronic module and the contacts of a
reader’'s reading head into which the card is inserted.
These cards are now used in many sectors. In this manner,
in the transport sector, they are used as a means of access
to the transport network. This is also the case for bank
cards. Hybrid or contactless cards are used in all types of
debit/credit account operations, a recent example being the
electronic wallet. Many companies have also developed
identification means for their personnel using contactless
smart cards.

The electronic module inserted into the hybrid
contact-contactless or contactless smart card is used for
developing, storing and processing the information. The
connection of the electronic module and the antenna is one

of the significant manufacturing problems for smart cards.
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The el ectronic nodule inserted into the hybrid
contact-contactless or contactless smart card is used
for 35 devel oping, storing and processing the

i nformati on. The connection of the electronic nodule
and the antenna is one of the significant

manuf acturing problens for snart cards. 2 The

di mensi ons required by the usual standards for smart

ards.makes their nuf aciure.th h I i.C
%eenaérﬁ‘ene 8%:1 rprrﬁ%lq‘rr%éﬁl %ya% eaﬁﬁgn gnﬁ?&‘?ﬁ%@& g%or smart
¢ hakdmvicheir hanufrertee. tBaTheughnupsgt Grécky when an

. e ) . |
INENAE DYndn 31 O ik hhE8n R BBneUBLAIC60BEHEE Have to

. | owed the nmanufacturing constraintS to be
konsert@ly reduced. Several antennae are screen

printgd ahnafhiciBrbY ogn@neenfBee b§eposicreed-printing methed

conductive Jink,such as silver and.thi es this first .
YRR ep GRSV ECt uFPhg RS i da(oﬂﬂ- a‘tac &ss cturing

cofgisraiatcd frastiee auhdiebsrahipensiedeceldan $etdoals asgennae
reviously. Furthe e, the ri.ng

BE VBN, SIS TRE S, BSR4 00 2 SEESETC o

obduaeivé oinkhesagh emsa 9hlves w©inek nbplasmakesuppois first

?ﬂ%p 1954 g nB2LEE R r PUET Cl%?@ricﬁ‘e J¥ obbgrhet1dgkecshpit Ofcards

antenna contacts during the connection step of the
weelll e faftEn heaBft enh@SF n (PO RPBRI d Beheds used

SREHSoudY OF tned igd pmotdle dilawbagdesu ettt ing yRef ofa screen
antenn$ algm ear duri t he second manuf gcturi.ng st ep q:f b
PRENEETd, 2 Bhi ¢ T st3 ifFTanm et ng 3%&%}? ous® ¢
dahtyﬁmeavi fhrpltast | entehesi ah titat th&emopliaseicasdpport and
i ther_side of h nt enn t r1.al

ﬁ" W i%axé?g%i f?%%%‘?o'ﬁ%uﬁr}hés fﬁtg%%ﬁn nﬁﬁ on%é%%pﬁgsr?a of the
aptehtaotonhechisgiiyrisgsurke aounechperatifeR ¢hethe module
BRECORE’ $nSbRRS [ACIRL b§sH0bs 2 BRI At Shded. c s .

conductive 1 nk form ng the antenna contai,ns only 15%
£s

of bi PRERTtYRRERLY estifes d5pwPardthaff c &R ist eyt hot antenna

appear during the second manufacturing step of the card,
which consists in laminating the wvarious layers with
plastic material that make up the card on either side of
the antenna support. As the material flow is significant
during the lamination step as a result of the high pressure
and temperature, the antenna‘s shape factor is not
maintained. The conductive ink forming the antenna contains
only 15% of binder, which results in a mechanical strength
that is insufficient in temperature and pressure conditions
of the order of 180°C and 280 bar. As a result, there
appear variations in the electrical parameters (inductance
and resistance) of the antenna and this results in
malfunctions. In addition, it is not uncommon to experience
antenna breakage in areas where strong shear stresses are
present. This is particularly the case in corners and at
electrical bridges.

Summary of the invention
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that is insufficient in tenperature and pressure

conditions of the order of 1BOC and 280 bar. As a

result, there appear variations in the electrica

parameters (inductance 30 and resistance) of the

antenna and this results in nmalfunctions. In addlt!on,

it is not uncommon to experience antenna breakage in

areas where strong shear stresses are resent. This is

parti ctiPafl yiehevltasdhe pyamese apd athiel etnveénaion is to
brbdgas. BShSBAHEr Yodit dhe- doyesdt PO S B}'Scbﬁtﬁeﬂlggg smart

ose,of t S|nvent|on|sto prowdea yr|

gaﬁ ac?hQ§ﬁnzﬂﬂ THEs FFOLHH ackFeRsed PR @ar Fhfieeplastic

anppobra Screennpti ntsadajmt&dt hetdophast | Ga Or Huk$ng the
the 5 nanu act ur

to_an durl ng,
Hg%ggggkoga e B andng cnﬁ%. y apd MRFt I HatY ofn the
éﬁ@pnath@np@tp@se of the invention is thus a

of hyb
nanufa@hgrgﬁi?aggfgp £RL 3 v@ﬁ%ggwaf% ¥ rlgﬁﬁyfacturlng

ontact-co tless or con ess snar
raehodester sappantenrnahicéh a thb@laint@miaacs omoeacthess or

@éﬁﬂab@db%@ QrhafACR e 10ft tHse1.84PPOLt o Bgtogntmﬁlch the
th

card bodies co |st|ng of at_least one | astic
PEYERIGantSa %ﬂ&% ort % msdide @@ﬁﬁ@@te@ntoeaﬂhe side of the

aappora,, Ehb& mﬁlunélduﬂdﬂﬁﬁdi@@ &68P8sOing- of at least one

ayer of a teri mai nl conS|st|n 15
gﬁgres %ﬁ 5 pr%eerf erﬁf‘ﬁadi zSﬁépofO”t h% cnnected to
Shppentennarraﬁhﬁactnalthngl tihe ladiean e W§tdfﬂ:g in

screen_ e?%%&@&n stléﬁgrtg@ %Pﬂﬂf& ff@ip%g§ng& conﬁfstlng

el ectri cal conducti ve pol ymer on a zoneé pre
BEf Bﬁéhananoﬁ Pﬁ@de§eﬁﬁéﬂﬁdaﬁ@n§ulﬂfemm@m@momort

to heat th&AGFRBEULIng20:10E deinidhmake ddigsifkind I/ screen

of the draw ngs
ggfﬁElgtloQurns an twoggconnectlon pads of electrically

conductive polymer ink on a zone prepared beforehand on the
support and subjecting the support to heat treatment in
order to bake the ink.

Brief description of the drawings

The purposes, objects and characteristics of the
invention will become more apparent from the following
description when taken in conjunction with the accompanying
drawings in which:

Figure 1 represents the preliminary deposition step
of resin on the antenna support of a hybrid contact -
contactless smart card,

Figure 2 represents the antenna screen printed on its
support of a hybrid contact - contactless smart card,

Figures 3a and 3b represent a cross-section of the
hybrid contact-contactless smart card after the first and
second steps of lamination respectively,

Figure 3c represents a cross-section of a hybrid
contact-contactless smart card with its module,
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The purposes, objects and characteristics of the
invention will becone nore apparent fromthe foll ow ng
25 description when taken in conjunction with the
acconpanying draw ngs in which: Figure 1 represents
the prelimnary deposition step of resin on the

ant enna support of a hybrid cdntact - contactless snart
card, 30 Figure 2 represents the antenna screen printed

on it%ig%&@poﬁt AlpRe syt d d 3Nt ekl1ingQRLFCI LSS PRI esin
card,, Figures 3a and 3b represent a gross-secti

f
deResifdad @BntAE - RONERLRE | SIPRIRLr tOtafd SHTACtIRes smart

dd#st and second steps of |am nation respectively, 35

Figure .3c reesents a ,.cross-section o br |

ot AR oo e ahrt 26 G50} fe P Re B PRk Frea on the

sigpowe Of epressct lidws preitniqeard, streh of resin

depos'l‘tilg‘?ﬂ‘ Q khe %IgengﬂdSWOEE Etes@nﬁorg agkke$dn of the
argi F e F

smart IgUf represents € ant enna_ screen,

qritacsd ens t BBars sopper taivien &% aBprele darasitdqn, the
AL Fi Y 6% Gha Hbe NG 0 SPHASHH R dfRdioR18f. the

contactless smart card after the nodul e deposition, the
first and second steps of |am nation respectively. 10

l%@é@i]!@? d@@ﬁiﬁ_ﬂcﬁg off HHe J‘irnmrthjidlﬂ According to

I gur resin i 0si t t t

(900G ) 5B, RO, " S 20T SHERE! 3 e

oorératt - Goppactt €36 snade o dtheracpdastiz material of a

éigfﬁfppgghgchg Lhe EQ;QEEO”QHAJJWEfg%ﬁnnénan%. zone 12
n paas of _the t

nection antenna Wt e nodule. The |
derrgspondingieto shhpelorat hanzefiethe aptepnRacans: copnection

dd ”Bifﬁtﬂtlﬁt"hgﬁ[:ehhﬁl v}irﬁgﬁpth@n,mddlﬁl@ﬁi ThEORRtadil¥ of the
%@%&%d@fsﬁh?ngoégpﬁ?n otﬂgtlgggs%q%ukgcgtﬁg%iwg%ggntQ%r the

invention, the main constraint being that the zone 12
defines the location where the conductive ink forming the
turns and the connection pads of the antenna will be
printed afterwards. Zone 12 is preferably slightly larger
than the antenna’s imprint as can be seen on the following
figures 2 and 5. The thickness of the resin layer applied
is of the order of 5 num.

According to a preferred embodiment of a hybrid
contact-contactless smart card antenna shown in figure 2,
the antenna is screen printed on zone 12 of the antenna
support 10 in several passes and in reverse order compared
with the standard screen printing method. The first pass
consists in screen printing the two connection pads 16 and
18 of the antenna to the module and the electric bridge 20,
commonly referred to as ‘"cross-over". The second pass
consists in screen printing an insulating strip 22 on top
of the cross-over. The third screen printing pass consists
in screen printing the turns of the antenna 14. A fourth
pass is provided to add a layer of ink on the connection
pads 16 and 18. The thickness of the conductive ink layer
is of the order of 50 um. The turns of the antenna 14
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turns and the connection pads of the antenna wll be 20
printed afterwards. Zone 12 is preferably slightly
| arger than the antenna's inprint as can be seen on
the following figures 2 and 5. The thickness of the
resin |layer applied is of thesorder of 5 um According
to a preferred embodi nent of a hybrid 25 contact
- cont a%t |l ess smart card antenna shown in figure 2,

en

RE B SOUGEEEA Py i Prdd 16h reRated &t taeeamrshnaf the
suppe-ovEd i20 sevdrehepagshes dl idf rENEr 88085d8Ger 20 where

a Lth the_st ar.d screen inting pethod. The
%i%:gs)t Eggggwégﬁsi%?é ?#’dsésee oﬁﬁtﬁﬁr'ngT fe 4% forming the
CORATEt iamvtepads 16 antb3dudBios phkymefeﬂgrlpet an]gche doped with
j ' 0 n referre
?gﬁgg%'pg:&%sgbgﬂfgﬂ% ILESLQ%%:S‘%% %Jgjé‘éreg(:oﬁspg¥§ A §@]Igjgﬁl- The
pRtRNFAg SAPPOYSUI R i 7y Hhen psubjentedptooh hket treatment to
e128StO¥elinklhe third screen printing pass consists in
' the turns of the antenna 14. A fourth

creep, printin \

35 pa@Bgi f%%‘%ﬁd&% FECRAFPTLFT P iAnigiptifg two layers
oon redetd ten obadheiﬁopmdsﬂ.ﬁi]? iﬁeetxﬁ?qkrm?s%%é hh@_?ﬁna support
nduyct jve, i nk, layer_ is_of the order o .um e .
B Y T e BYR 22 FHish Ao Lo BbARBEPROA R camsists
Focawelidangonkey eribtof priess cmosdddver 28 aédchhesg&?grof the

t - ouer. .20 the caonnectio .
RECenna) MR, THCT, HORbEenblE, TV R M optastic
pasgudelve 330l st t3de Wi depethwikheSsconductliovepm. The
eemperaRLEeS Uty aghal Ipedas PeEal eﬁaﬁﬂﬂﬂéggh%he order of

ntenna supgport 10 isthen subjected to a he 5 _
3?85?%@“50 £8P PRe i FREPIHelYRIY oni RpEing codvists first

lemiaatidh &G0 dhay efdnpfatiieetfudt bBeLephaskhe for the
HELERAL Rl T harPon e diferi 265 3P W dingdByten and
mel tprasep s i ngooraeatb sixhkp othikherabsd&ndasiuPRONGE the
éﬁtkﬁﬁahgﬁﬁgﬁﬁQﬁﬁs$ﬁM§r§s°EhEQSr€%@£%§ié§ turns and antenna
contacts. In this manner, during lamination, the antenna
support 10 is trapped in the thermoplastic mass of layers
32 and 34.

The second lamination stage of various layers that
make up the card consist in laminating two card bodies on
each side of the antenna support obtained after the first
lamination step with reference to figure 3b. This second
step, carried out after a certain duration corresponding to
the time required for the thermoplastic layers 32 and 34 to
solidify, consists in welding two thermoplastic layers 42
and 44, of equal thickness of about 260 pm, constituting
the body of the card on the thermoplastic layers 32 and 34,
by hot press moulding. The two card bodies 42 and 44 were
previously printed using the customized graphic image of
the card. The temperature and pressure necessary for this

lamination step are of the order of 120°C and 150 bar
respectively.
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material 32 and 34 with a thickness of 100 }am The
tenperature and the pressure reached are of the order
of 15 180C and 280 bar respectively. During this first
| am nation step, the tenperature nust be sufficient for
the material that nakes up the sheets 32 and 34 to
soften and nelt conpletely & as to trap the raised
desi gns of the antenna supports such as those caused

by t@hgsﬁNEjfﬁﬁfﬁHEhéﬁ)§@@ﬁ§cﬂésckmbéhl@r@&ﬂb&ély may be
duri ng m nati on, e antenna support 10|strap(g_jld
reﬁ’llaﬁ’@dt rr?op?’a&q]rec TARARH g R D CoNaHar S Thevelding,

b@eQMtd piee Nanbahd shggeonf enahi alslel aferthe rmtemdeesupport

he copsi st .in I ing t) b
a& % ?hetg %?%ggﬁjﬁgort\gg’bt al ned&g#t er&% Eég for
eﬁaamglel an nhayenssB@p and h42 epor enee 3i5ld | gid e38banrhi4t on

£H2C 000 e 5t @R’ aééﬁﬁ@ ﬁét Rhed GRSt BLRAIWRAHILN  without
correspondln e equired faor the

dqveﬁ’mmgasﬁnc&n |tégﬁer5§0m8 @r»fdtéw A5VeRSEOF-fy, consists

in weldl nes ty0obhgl ARAl aites | SYer 814203 aldh#dat Dfn steps

equal thickness of about 260 m t ut t he bod ,
i EHErEEPEE oR%Re Hherhrof ASHROH f,{; LU S NP8 MWoaies

TRa e ssn rmt&mmgslcré]eof wohe asg aipbort eseaehaq_alrmiméyebeing
R | QR Behlke Gto i L GBI AEALOT AR 6L EBOSDLY ac

e terrperatu e “and pressur e nec
lfewrstt hmo Bﬂlémnnbasm stayers 3dfantiet drder ope &2@@: of the

QA0 B 34 CHRECA Bl Yend Rt WA Je nat i on steps

reV|oust may be _replaced by a S|ng

| ani riaﬁl sreRreoiRi 519wee i 3° wekBengastppapyfagruging step
ﬂB%”EH@ghyﬁﬁl&aQBnEagﬁ 8bnt Het P £NBardUPPOEhe ahsteaihtlon
SO AR, €SB 19, TS SRl Cnocue
arhelstsine 6onshiet WHity 3teahdo téer diddoll esgided hoitcuit 28
£§V$f{ig§ Eﬁogh%h%fs%gﬁf 5gr&rﬁbéfggpt&ﬂg'milling operation
also enables the bonding pads 16 and 18 between the antenna
and the module to be removed. The milling operation is
carried out in the card body which is opposite the antenna
support face with the screen printed imprint, that is to
say in the card body which is in contact with the side of
the support that do not bear the screen printed antenna. In
this manner, during the milling operation, the antenna
support is milled before the ink.

The module is glued in place. Two different adhesives
are used. Two spots of conductive glue 36 and 38 are used
to connect the module to the antenna contacts. A ring of
glue 40 such as cyanocacrylate glue secures the perimeter of
the module to the card.

The method according to the invention, presents the
advantage of making the detection of the antenna easier
during the milling step that consists in exposing the
antenna’'s connection pads to connect the electronic module.
While the antenna’s screen printed connection pads may be

almost completely cut into during milling of the cavity,
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The card obtained after one or nore | am nation steps

is therefore made up of a support 10 and two card

bodies 10 |ocated on either side of the support, each

card body being nade of at |east one thernoplastic

| ayer and preferably at |eaststwo thernoplastic |ayers

32 and 42 on one side of the support and 34 and 44 on

the other side. |n reference_to figure 3c, the |ast
GPactlri By stEpc £heor widd hppFr@e detached from their

eappact-.contactl ess card is the installation of the

modul e. A cavity 26 designed to receive the nodule

consi sting of the chip 30 and the doubl e-sided circuit

28 isAﬂbbrddmm1mmeaopreﬁercadjdmhﬁdﬁmeﬂmeoﬂibqu;tactless

aRaral g A hnan ﬁhfnbgfgmpg Qad?ﬁe%?nalg ]d%é)os1ted on

bet ween the _antenna 20 and the

The SRR laRdriat i $mna canpbert oll PR eheopiedtieds smart

waireh b8 OpBAS] t§3th§oﬁﬁé§ﬁ8ﬁd1§§pp&5t face V&éiﬁé&? of the
SCr een prln ed.i rint | S say I N t e car

BOGTRA Y s tll'\’? cEARREFCGPRN RS sPde WIS AR&ESHRgpovith the

tbdtilgo IMite b:eanhﬂi heozlaiéraenomlantpﬁir@n%:ﬁﬂaactt:iesa5s¥n@r% card
the. ml.lin ti e ant enna

LA aera P A The FRR. SThotene 2 gPiied hybrid

pnan&GeCOﬁmcdtllfe‘sa estmaatheshvds Thesussseciab shadtsure ig

QEhEQQﬂ‘HCt Iy e gl USuﬁgegggngs s¥eh u%efd tllx @%nggétﬁgg of the

nodul e to the antenna ntacts. rlng O

§EBRag§lefgnoacaydat e Jihwes secbhes tw@qmmdlnﬂaﬂegﬁ of the
mAaufBgdLe ihg thetrsld.odhg ”@ct)ﬁegcéfégéd'é?&xtlﬁeEg%d on its

|nvent|on presents the advantage of nakin

§ePRRE Fon QPtth§qmﬁ¥ﬁﬁﬁie%%leﬁcrﬂﬁﬁlngrﬁﬁélﬁﬁlIﬁ#@ antenna
Shepughatsemnsa St pabBeBX B Agndlier BPe ARLRNNGS Snot  performed

|on ads_t.0o_conne the, el ectroni ¢ nodul e.
|Ie h&4an ennéeg S egﬁ’ erh?e&laé'B'}#?&ﬁurW%a8§eﬁ’ay°f the
bybriHmostontaptereny acutl dast 0 dumeirtg Nidalridng efntidima.  The
‘é@&lehlf%az SF Lol 8r PO ELSK £ hER W Il hepone de?rh%‘c‘} 1ergents of

fromtherr
the invention being that the antenna is manufactured on

zone 12 or 13 where resin has been deposited previously,
this characteristic is present in the production of the

antenna support according to the invention, regardless of

the subsequent use of the card.

According to a preferred embodiment of a contactless
smart card antenna shown in figure 5, the antenna is screen
printed by conductive ink in several passes. The first pass
consists in screen printing the turns 15 of the antenna and
the two connection pads 17 and 19 of the antenna. The
second pass consists in screen printing an insulating strip
23 to allow the turns of the antenna to overlap without
electrical contact. The third pass consists in screen
printing the electric bridge or cross-over 21. A fourth
pass is provided to add a layer of ink on the connection
pads 17 and 19. The turns 15 of the antenna connect the

connection pad 19 at one of the ends of the cross-over 21
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support. According to a preferred enbodi nent of a
contactless 5 smart card antenna shown in figure 4,
resin is deposited on the thernoplastic antenna support
11 of a contactless smart card on zone 13
corresponding to the location of the antenna and the
connection pads of the antenr® with the nmodule. The
resin zone 13 of a pure contactless smart card 10 is

4RV ansethiney edid | 9N tRe BP0 ESbReZ0ne 43 €b &hbybkbhflection
contact-contactless smart card. This special feature is

Rastherent in the subsequent steps of the manufacture of
the meeriralingesso cdiguréhiss, ttiee seodndest¥p obntaining the

nuf act u met ho of.a copnta S

su’p%oPE‘ %gt RIS E’stdsf'“"mn %%rgéégpﬁﬁhgaé m?%é a&?sen&? the
cta‘udaughesenenca:htpa:gseetdf tlomdaenieet iak |P§dr$ot17 and 19 of
AR oL ogf&?% 'nﬁ 6ﬁzﬂstgad%eq$noqurastt% @M@cwraagplaced

step ri contact-contactl ess smart card

%Iht’é‘ﬁﬁaaml?ﬁénae%‘@@ﬂrﬁl IchafactBAF st gtodhke ndt nbacep the

dehbde Obr%Q*lbkh%llynVﬁUt tRA hkeidkg that ahlde wt evodd any
i's nanqgﬁﬁﬁgreddﬁg? zon o 13 where resin has been

A Sacteristic is present

|r1tlns;ﬂdmhmﬁeoham&na$Ebna@tep@aosupharwaadousdﬂagere that
the i nvent. on ega e
THE c4Fd. tE% ﬁ%%brd%%éfég refgﬁ¥§y %ngg; ment%o'?ltactless
goanttactdagsls  Sher tf et aﬁmlﬁbmtﬁp fpéur@ zontigetless

éﬂgfpn%a# e@Rhowhl | {1 €% 1BYireOngiiCt ipgg J NK;{Bt Salidlation

passes I rst pass consi sts I n screen prl ntin the
FERMS qgn%%swe ARt eMedOARE (e tRRF cORREERI ofioPaddngy two

Ittbddhdls t hayarkers®@. tKEEmSQléQ@QBd qaseichagi isid nof the
SEL SR PROBAED P LOSH 000 SUILR (23 (Gt S Sayer
ZHnhAdt onEhdatyfaxr da:qoars:s thasifere iof scheeantpnnat sngport 11
EﬁgiE%gc Ecb rld% (ﬁﬁéovﬁﬁr%%% @h&gu%HQStp@%%fﬁ%tion
proVvi a et I 'nk ‘on connection

step, the temperature must be sufficient for the material
that makes up the sheets 25, 33 and 35 to soften and melt
completely so as to trap the module 31 and the antenna. In
this manner, during lamination, the antenna support 11 is
trapped in the thermoplastic mass of layers 25, 33 and 35.

The second lamination step of various layers that make
up the card involves laminating two bodies of the card on
each side of the antenna support obtained after the first
lamination step with reference to figure 6b. This second
step, consists in welding two thermoplastic layers 43 and
45, constituting the card bodies, on the thermoplastic
layers 33 and 35, by hot press moulding. The two card
bodies 43 and 45 were previously printed with the
customized graphic image of the card.

The two lamination steps described previously may be
replaced by a single lamination step consisting in welding,
by hot press moulding on each side of the antenna support
at least two thermoplastic 1layers, corresponding for

example to layers 35 and 45 on one side and 33 and 43 on



10

15

20

25

30

35

35 pads 17 and 19. The turns 15 of the antenna connect
the connection pad 19 at one of the ends of the
cross-over 21 8 and the other end of the cross-over 21
up to the connection pad 17. According to figure 6a,
the nodul e 31 containing the ghip is placed upside
down so that the connections of the 5 card are in

contact with the connection pads 17 and 19 of the .
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Badisesan®npbiag iLhg r@%a%‘ﬁii%: in the case of a contactless
smart card, fixed on the support, is on a stable and hard
base formed by the resin. During lamination, it is this
entire base that moves in relation to its support and
thereby, the antenna’s shape factor is maintained as the
latter is not subjected to shear stresses between the two
top and bottom thermoplastic layers and therefore does not
fracture. The resin provides the circuit with an overall
stiffness during all the manufacturing steps of the card as
it can withstand the temperature and pressure of various
manufacturing steps of the smart card without losing its
shape. The resin is deposited on zones 12 or 13 by a rapid
and profitable method such as offset printing, screen
printing, heliography or flexography. For this reason and
for the sake of cost, the resin used may be rosin or an
epoxy acrylate type resin. These resins are used in the
manufacture of inks. The inks consist of about 70% varnish,
20% pigments and 10% additives such as wax, driers,

thinners. Varnish contains vegetable oils, oil thinners and
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30 layers 33 and 35, by hot press noul ding. The two
card bodies 43 and 45 were previously printed with the
custoni zed graphic inmage of the card. The two

| ami nation steps described previously may be replaced
by a single |lam nation step conS|st|ng in welding, 35
by hot press noul di ng on each%ide of the antenna
support at |least two thernoplastic |ayers,

YRS Pobde Neheh-Blod eé(@@@f&lﬁ@ -3y etige 39neBEt4bnonOnearried
side and 33 and 43 on 9 the qther, 1de and.c nstltLg ng
o r Sln
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qP\ins imptingpwad ralys e he mﬂ%ﬂés«ter ( PET, PETG)

pol ypr opyl ene (PP), polycarbonate (PC) or
acrylonitril e-butadi ene-styrene (ABS). The resin placed
on zones 12 and 13 of the antenna support prior to
printing of the antenna is used for its 10 properties
for the tenperature and pressure of the first

| am nation step in relation to the same properties of
the support on which it is applied. In particular,
resin is used because it is dinensionally stable and
because it remains hard during the first |am nation
step in relation 15 to the plastic material on which it
Is placed. At 180C and at 280 bar, the plastic
material of the antenna support nelts and thus softens
whereas resin is stable. In this manner, the circuit
consi sting of the antenna, connection pads and
possibly the chip in the case of a contactless 20 smart
card, fixed on the support, is on a stable and hard
base formed by the resin. During lamnation, it is this
entire base that noves in relation to its support and

t hereby, the antenna's shape factor is naintained as

t he
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latter is not subjected to shear stresses between the

two 25 top and bottom thernoplastic |ayers and

therefore does not fracture. The resin provides the

circuit with an overall stiffness during all the

manuf acturing steps of the card as it can wthstand

the tenperature and pressure of various manufacturing

steps of the smart card without |osing its 30 shape.

The resin is deposited on zaigegMs? or 13 by a rapid

and profitable method such as offset printing, screen

printing, heliography or flexography. For this reason
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sald 5 sup each of said card bodies consisting of
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said support to a heat treatment in order to bake said ink.

2. The manufacturing method according to claim 1, in
which said material layer is an offset type ink.

3. The manufacturing method according to claim 2, in
which said ink mainly consists of rosin.

4. The manufacturing method according to claim 2, in

which said ink mainly consists of epoxy cyanoacrylate type
resin.

5. The manufacturing method according to any one of
claims 1 to 4 characterized in that said two card bodies
are laminated on each side of said support (10 or 11} in
two steps, the first lamination step consisting in welding
on each side of said antenha support (10 or 11) two
homogenous thermoplastic sheets (32, 34 or 33, 35) by hot
press moulding at a temperature sufficient for the material
that makes up the sheets to soften and to flow completely
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support, - manufacturing the antenna, consisting in
screen printing turns (14 or 15) and two connection
pads (16, 18 or 17, 19) of electrically conductive ink
on said zone (12 15 or 13) prepared beforehand on said
support and subjecting said support to a heat
treatment in order to bake sdld ink. 2. The
manuf act uri ng nmet hod according to claim1l1, in which

aid terial, |. f K.
Son ke, B, 1B STLAse LA clohedbe of the
ssigipebritnk ame nly consi sts of rosin. 4. The manuf act uri ng
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mai nly consi s epoxy cyandactylate type  resin. 5.
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7. A hybrid contact-contactless or contactless smart
card featuring an antenna on a support (10 or 11), said
antenna consisting of at least one turn of electrically
conductive ink screen printed on said antenna support, two
card bodies on each side of said support, each of said card
bodies consisting of at least one layer of plastic
material, and a chip or module connected to the antenna
characterized in that the antenna consisting of turns (14
or 15) and two connection pads (16, 18 or 17, 19) of
conductive ink is screen printed on a zone (12 or 13) of
the antenna support, said zone corresponding to the imprint
of the antenna or being slightly larger than the latter and
on which a material consisting mainly of resin has been
deposited.

8. The smart card according to claim 7, in which said
material layer is an offset type ink.

9. The smart card according to claim 8, in which said

ink mainly consists of rosin.




10 6. The manufacturing nethod according to any one of
claims 1 to 4, characterized in that said tw card

bodies are |am nated on each side of said support (10

or 11) according to a single | am nation step

consisting in welding 15 on each side of said antenna
support (10 or 11) at least two thernoplastic |ayers.

7. A hybrid contact-contactless or contactless smart

card featuring an antenna on a support (10 or 11), said

20 ant a Si St t one turn of, , ,
el ect r,?@gl Igﬁgcoénﬁ uxcr:l-'tgi \glérlankétg%?}é%%n%ri it e‘af%hmsﬁ'd in which
&dchrddks Megarlty, qamsises Phrtiwsy ory et sy et oft wyes dresin.
support, each of said card bodies consisting of at

| east one layer of plastic material, and a chip or

nodul e connected to the antenna 25 characterized in

that the antenna consisting of turns (14 or 15) and

two connection pads (16, 18 or 17, 19) of conductive

ink is screen printed on a zone (12 or 13) of the

ant enna support, said zone corresponding to the inprint

of the antenna or being slightly larger than the latter
and 30 on which a material consisting mainly of resin

has been deposited. 8. The smart card according to
claim7, in which said material |layer is an offset

type ink. 35 9. The smart card according to claimB, in
which said ink mainly consists of rosin. 13 10. The

smart card according to claim8, in which said ink

mai nly consi sts of epoxy cyanoacryl ate type resin.



