1 Method for nmaking a smart card antenna on a thernoplastic support and
resulting smart card 5 Technical field The present invention relates to
hybrid contact- contactless smart card or contactless snmart cards antennae
manuf acturi ng nethods and relates particularly to a nanufacturing nethod
for the antenna of a smart card on a 10 thernopl astic support and the smart
card obtained by said nethod. Background ! Contactless smart cards or hybrid
contact-contactless 15 snmart cards are equi pped nmainly with an antenna
enbedded i n thewwtd By meakalecd ram et nodtd earcoermes t@d 4 othéemapl2anic
These cards allow the exch%pJL ecg)_,ft iag%o&g%hilgg_ngj thathe Qi side by renote,
and therefore contactl ess, ectromagneti ¢ coupling, between their antenna
and a 20 second antenna |l ocated in the associated reader. In the case of a
hybrid card, this exchange may al so be done by electrical transm ssion of
data between the flush contacts of the card's electronic nodule and the
contacts of Fechaadged' $iedading head into which the card is inserted. 25
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is al so the €88&3FC6ASEENKEM Yy dSarfy Fri FBIEATHERT | T8 tafaddsr ST
all types of mla;a@tfiat:!t@rrqeigt aﬁ@@u@asop@rnalti Oﬁéla@?:ﬁec@l&trtgmﬂ%ﬂybei g the 30
el ectronic wall et. Many conpani e ave so_devel ope i denti fication_means
for their pereSHtaC gt g@ﬂﬂﬁ%ﬁl£8§ t%ﬁaFFﬂéﬁFﬁ%_o h& &t off e molulte

i nsert ed 1p nt @ hichendmilr€cd ¢ comppott cantadtieessmart c oatralc tdlessi sadr bycaed d s
used for 35ﬁ%%%%bpping, storing and processing the information. The

Background

Contactless smart cards or hybrid contact-contactless

15 smart cards are equipped mainly with an antenna embedded in

the card and an electronic module connected to the antenna.

These cards allow the exchange of information with the

cutside by remcte, and therefore contactless,

electromagnetic coupling, between their antenna and a

20 second antenna located in the associated reader. In the

cage of a hybrid card, this exchange may also be done by

electrical transmigsion 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 1s inserted.

{ 25 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

30 electronic wallet. Many companies have also develcoped

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

35 developing, storing and processing the information. The

connection of the electronic module and the antenna is one

of the significant manufacturing probklems for smart cards.



connection of the electronic nodule and the antenna is one of the
significant manufacturing problens for smart cards. 2 The di nensions
required by the usual standards for smart cards nakes their manufacture
that nmuch nore tricky when an electronic nodule and an antenna connected
together have to be inserted. 5 The nmanufacture of antennae by a
screen-printing nethod wusing conductive ik has al | owed the manuf acturi ng
constraints to be considerably reduced. Several antennae are screen printed
at a tinme byThse dmardiecrepesgudretl lepndhet iveiahk ssecliaasissi foer sandtt hi s

makes this first. 10 _step.of .manufact urin i C ctle snmar rds
much faster Sﬁadﬁeg‘gigfpé%s%l\}:er% nélnéafe%%%dyﬁgsdegngé?e@?%gs%séggr ?V’ﬁglrﬁrr%?ie,
t he manuf act elengrofiia sodeér gnd rediaitiamacenadtesdategeyghgreanve to
adherence toyphe; abtaiped for the antenna on its thernoplastic support and
15 thus partFy overcone the problem of detection of the antenna contacts
during the conneciiormateirefurdechpdulennandbyha &REERRa P NEHE §§é hed

hybrid smart yeards. Lbh@ntunatel yinit hepdawbackswoll t Niise ty RRRfF 27NN
appear during thé second manufacturi n%ﬁste of the card, 20 which consists
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on either sideeofsciden apir-eApadsuport .cile the maierbal nfdrew depss onsf ogant
during the | am gation step as a.,result .of the hi g%essu%e aélyhj. :
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Cond 1 ons SFEFne SROBEE of “HHDC A 260 Bar A e Tebtr - eI e o Besr
vari ations i preNéogiségtri falrtparaweteer s thienduenadest3xiaw rdsi st ascy)pof
the'antenna and thiss LesWhts | Bnables a very great adherence to be
obtained for the antenna on its thermoplastic support and
15 thus partly overcome the problem of detection of the
antenna contacts during the connection step of the module

and the antenna in the case of hybrid smart cards.
Unfertunately, the drawbacks of this type of antenna
appear during the second manufacturing step of the card,
200 which consists in laminating the wvarious layers with
plastic material that make up the card on either side of
the antenna suppert. As the material flow is significant
during the lamination step as a result of the high pressure
and temperature, the antenna’s shape factor 1is not
{ 25 maintained. The conductive ink forming the antenna containsg
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
30 and resistance) of the antenna and this results in
malfunctions. In addition, it is not uncommon to experience
antenna breakage in areas where strong sghear stresses are
present. This is particularly the case in corners and at

electrical bridges.

35 The document WO 01/95252 describes a contactless smart

card including an antenna on a support, and the antenna may

be made by printing using conductive ink. The invention




mal functions. 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. 35 The docunent
WO 01/ 95252 describes a contactless smart card including an antenna on a
support, and the antenna nmay be made by printing using conductive ink. The
invention 3 described particularly concerhs a strip of smart cards
consisting of a support strip (1) whose softening tenperature is at |east
110 C, prefesabkyin8a Cpaaﬂdcala@myercshtépnmhase:smﬁ@gnkﬂg tsenper atcardsi S
not greater thanlg 110 C . o nan%f%%t%r%_thls
smart card s 5 f xt-¢f
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| am nati on step,. Theé purpose of the invéntion is thus a manufacturing
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and the chip belng supported by biodegradable material.
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Summary of the invention

15 This is why the purpose of this invention i1is to
provide a hybrid contact-ccentactless or contactless smart
card whose antenna screen printed on a thermoplastic
support is not subjected to any damage during the
manufacturing process of the card and particularly in the

20 lamination step.

The purpose of the inventicon is thus a manufacturing
method for an antenna of a hybrid contact-contactless or
contactless smart card that includes a support on which the
antenna 1is made, two card bodieg on each =side of the

{ 25 support, each of the card bodies consisting of at least one
thermoplastic layer, and a chip or a module connected to
the antenna. This method includes the steps of:

- depositing a layer of a material mailnly consisting
of resin on a predetermined zcne of the antenna support,

30 - manufacturing the antenna, consisting in screen
printing turns and two connection 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.

35



the antenna. This nmethod includes the steps of: - depositing a |ayer of a
material mainly consisting of resin on a predeterm ned zone of the antenna
support, 30 - nmanufacturing the antenna, consisting in screen printing
turns and two connection pads of electrically conductive polyner ink on a
zone prepared beforehand on the support and subjecting the support to heat
treatment in order to bake the ink. 35 4 *Brief description of the draw ngs
The purposes, objects and characteristics of the invention will becone nore
apparent fromctlee ﬁ@@amﬂp@ﬁmﬁeﬁtMhmjdmawmm@m taken in conjunction with the
acconpanying 5 dr i i.ch: 1 pr r. m_npar
deposition step ? res%nrgﬁgghé ant e nnaggugégrt%ﬁgg%%ﬁ %}€%%t§§? ¥he
contact | ess dmentdand, WEﬂ@urbezomépr@@éﬁtsamw%r%mﬁenﬁ@NBcﬁééh graildoad nen
its 10 suppgy fscqflp%lmhbrmerp%}e&ﬁ 1nC9<91t12191t1(l:€§§n5%Eh ¢Rled.qc dnPHES

and 3b represent a cross-section of contact-contact!| ess smart
card aftef tR&EaMingtS did Whsdédbnd steps of |amination respectively, Figure 3c

represents a Crossy§efireon Ofr e eyt @ﬁec?)&@qqmum&tyacaégéglsﬂaﬁt .
wthits nDduIe Figure 4 éﬁgbesents the pre resin

y st
deposition of thEeﬁhPeﬁﬂ% oG c%H?BE??eéggsﬁhrgngéﬁd CERfe 5
represents tﬁ@n@muﬁyaggngmgxt[Uamﬁed on the 20 support of a contactless
smart card, and Figyres 6 6b,._and 6¢ re resent a sectio

h
contact! ess smart &QEIETterrﬁéﬁfﬁﬁﬂﬁﬁ SFERBR, SFﬁseanF§P&§ﬁd Lo &

st eps of 1bamsmaipcont rdspedtiveld/.contact - contactless smart card,
Figures 3a and 3b represent a cross-section of the

hybrid contact-contactless smart card after the first and
gsecond steps of lamination resgpectively,

Figure 3c represents a cross-section of a hybrid

15 contact-contactless smart card with its module,

Figure 4 represents the preliminary step of resin
depogition on the antenna support of a contactless smart
card,

Figure 5 represents the antenna screen printed on the

20 support of a contactless smart card, and

Figures 6a, 6b, and 6¢ represent a section of the

contactless sgmart card after the module deposition, the

first and second steps of lamination respectively.

| 25 Detailed description of the invention

According to figure 1, resin is deposited on the

antenna gsupport 10 made of thermoplastic material of a
hybrid contact-contactless smart card on a zone 12
corresponding toc the location of the antenna and connection

30 pads of the antenna with the module. The details of the
shape of the zone 12 do not constitute a limitation for the
invention, the main constraint being that the zone 12
defines the location where the conductive ink forming the
turng and the connection pads of the antenna will be

35 printed afterwards. Zone 12 1is preferably slightly larger

than the antenna’s imprint as can be seen on the fcllowing



25 Detail ed description of the invention According to figure 1, resinis
deposited on the antenna support 10 made of thernoplastic material of a
hybri d contact-contactless smart card on a zone 12 corresponding to the
| ocation of the antenna and connection 30 pads of the antenna with the
nodul e. The details of the shape of the zone 12 do not constitute a
limitation for the invention, the main constraint being that the zone 12
defines the | ocation where the conductive ink formng the turns and the
connecti on pdadsuekst e anflefna Tid | thecBSeps i pfed haf teesviam dsayZonerpt ijesl

preferably slightly,larger t t antenna's inprint as can be seen on the
followng 5 lfiggrégezc%ﬁ'rSFﬁ$% p&ﬁickness of the resin layer applied is

of the order of 5AgcoAdéondi i t @ a preferred ecabbadihBAntof c& hybrihybrid

cont act - cont Ak ess AL UL aghepra shaitdigutacia 5 thegantenna is
screen printed on zone 12 of the antenna support 10 in several paSses and in

reverse ofdertiGonpaleEna wiltth FHECSP amdarFeser@en Z5Ment tAg Het RBE. SATET st

pass consi sts b $Craeni Rr kavkrglt hedose comnect i paveads b derd cokpaafed he
antenna to the nodul e and the electric bridge 20, 10 c ly referred to as
"cross-over " ¥ifhe &BRomtPEeTd cBREFERs BT nmﬁFFﬂamﬁfh% fhEGEF aldass
strip 22 on t@msietd hen csoss8enverinthegt ibed Sey eepnpet bidngppdss 16onRsidst s
in screen pri tiqg t.he turns of the ante . u pass

i

to add a | ay '?ﬂ?cﬁp§$ﬁp%g%%eEP?oWO gﬁﬁiggd?gkgnrﬁ%§Frfﬁék#%fPQ%éggegf
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| ocat ed. The dink-ieor aragst aeer0 Shei ré iud ediress Rrévhduet P potHErsts pe
ink, doped With goreen printing the turns of the antenna 14. A fourth
pass 1s provided to add a layer of ink on the connrection
15 pads 16 and 18. The thickness of the conductive ink layer
ig of the order of 50 um. The turns of the antenna 14
connect the connection pad 18 lcocated at one end of the
cross-over 20 and the other end of the cross-over 20 where
the connection pad 16 1s located. The 1ink forming the
20 entire antenna is a conductive polymer type ink, doped with
conductive components such as silver, copper or carbon. The
antenna support 10 is then subijected to a heat treatment to
cure the ink.
The following step consists in laminating two layers
{ 25 or sheets of thermcplastic material on the antenna support
as shown in figure 3a. This first lamination step consists
in welding by hot press moulding on each side of the
antenna support 10 two homogenous layers of thermoplastic
material 32 and 34 with a thickness of 10C um. The
30 temperature and the pressure reached are of the order of
180°C and 280 bar respectively. During this first
laminaticn step, the temperature must be sufficient for the
material that makes up the sheets 32 and 34 to soften and
melt completely so as to trap the raised designs of the
35 antenna supports such as those caused by turns and antenna

contacts. In this manner, during lamination, the antenna



conductive conponents such as silver, copper or carbon. The antenna support
10 is then subjected to a heat treatnent to cure the ink. The foll ow ng
step consists in lamnating two | ayers 25 or sheets of thernoplastic
material on the antenna support as shown in figure 3a. This first

| am nation step consists in welding by hot press noul ding on each side of
the antenna support 10 two honobgenous |ayers of thernoplastic material 32
and 34 with a thickness of 100 gm The 30 tenperature and the pressure
reached are efipphetorideriosf tra8pEcanih 280e baheremepeetitvel yafxr oAg Llelyess
first Ianinggiﬁﬂds gp, the tenperature nust be sufficient for the nmaterial
that nmakes up the sheets 32 and 34 to soften and nelt conpletely so as to
trap the raised d&sfgngeePnd hel Bt diha S§@gisor P8 sTRRL A4S t higseetauséd thy

turns and antgpRa LR ACESrdl Rdr isuTenner andHEt Dl aRinatd e, bbhgednbanna
6 support 10 is trapped_in the thernoplastic a%ﬁ%iEéSZ and 34. The
t
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| am nati ng twameaadibadi @Se®nwibheacht siéecof tihef amteanasuppRi s ehkicanded
after the fir%t Ianinatggp steg?ggth ref erence Thi s .second

o figure 3b.
Step, carriedCBRr APCHSA Gof't AALThurht FOR Toh  BOBBNAPRg D6 T SPRETRE Lo
required for thke ttiler mephastad fayerlse 32handoBUlastoic sbayedrfy2cansdi S#s tion

260 m “const FEAETRGY ¢ HEBom BT th  C4Fd bnttRe e MLt T4yeFS 37 and
34, by hot pnédsst4mubdi requdhe thigkeass bolli @042 ad@l0 mwecensprigvtcugl y
s ed Shods SRR GBI B0ROboblastped Fhegl amekal e and
150, bar resp¥ctiafelyress moulding. The two card bodies 42 and 44 were
previougly printed using the customized graphic image of
the card. The temperature and pressure necessary for thisg

15 laminaticon gtep are of the order of 120°C and 150 bar
respectively.

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

20 at least two thermoplastic layers, corresponding for
example to layers 32 and 42 on one side and 34 and 44 on
the other sgide constituting the two card bodies, without
deviating from the scope of the invention.

The card cbtained after cone or more lamination steps

| 25 is therefore made up of a support 10 and two card bodies
located on either side of the support, each card body being
made of at least one thermoplastic layer and preferably at
least two thermoplastic layers 32 and 42 on one gide of the
support and 34 and 44 on the other side.

30 In reference to figure 3¢, the last manufacturing step
for the hybrid contact-contactless card is the installation
of the module. A cavity 26 designed to receive the module
consisgting of the chip 30 and the double-sided circuit 28
is milled in one of the card bodies. The milling operation

35 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



The two | ami nation steps described previously may be replaced by a single
| am nation step consisting in welding, by hot press noulding, on each side
of the antenna support 20 at |east two thernoplastic |ayers, correspondi ng
for exanple to layers 32 and 42 on one side and 34 and 44 on the other
side constituting the two card bodies, w thout deviating fromthe scope of
the invention. The card obtained after one or nmore | anination steps 25 1is
t herefore nade up of a support 10 and two card bodies |ocated on either
side of the support, feach wvatd hody beragn madetefd atmpeast, ondat is to

t her nopl asti¢_| ayer .and e ly. at. .l east. [ , i a and
42 on one sia%yofI&rébesgégér%%§Xd“%ﬂi%hdﬁ%4l%ﬁg?hggggﬁgbﬂg%d§5é3%§?% 8
reference tothegepppdct tthet! ast rmnfert wtlimgssrepn pointhd Bypbenda. In
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designed to receive the nodule Tonsisting of The chip 30 and the
doubl e- si Hedsebpeutt 128mijld eny Peé@rien téise 16 -t he card bodies. The nilling

operation 35 al sorgaablgs1the Hogdiag padyi1téeandridd hetneeant hagaskeraa
and the nodule to be renoved. The mlling operation is_ <carried out in the

card body wWhPER P€S6ppost? eSPRESaftefitiNC iSHfho?t Eacs it 1he3E&r 8R4

printed inprist,cdhaicd sthe ngayulin thetdar chrhoshhahcehthsten @ontaed witt h

t he side of he % pport that do not %% thﬁ screen rigged antenna. I@

thi s manner, dtfi é e hidT i g opEr A 1on, ¥ %gaﬁ?%HEESS Upport ™ s h Fred

before the inke mhdudedtbetihe glaved in place. Two different adhesives are

used. Two spots o o] iye nd_3 re. . C e dul e
g &y %@gﬁ%@a § @ €; 138l 10 0@.{%(%5 g%‘ué:?{%

to the antenna cont'acts. . 0 such as cyanoacr
secures the pdvantbge off Ieakivg nbdel edeoetctheorarcd. The mntwthaceesdieng to

thetinventioaurgﬁgseEEé tmflling step that consists 1in exposing the
antenna’s connection pads to connect the electronic module.

15 While the antenna’s screen printed connection pads may be

almost completely cut into during milling of the cavity,

there 1is no risk they will become detached from their

support.

20 According to a preferred embodiment of a contactless
smart card antenna shown in figure 4, resin is deposited on
the thermoplastic antenna support 11 of a contactless smart
card on zone 13 corresponding to the location of the
antenna and the connection pads of the antenna with the

{ 25 module. The resin zone 13 of a pure contactless smart card
is reversed in relation to the resin zone 12 of a hybrid
contact-contactless smart card. This special feature 1is
inherent in the subseguent steps of the manufacture of the
contactless card. Thug, the second step of the

30 manufacturing method of a contactless smart card on its
support that consists in screen printing the antenna
through several passes of conductive ink is not performed
in the same order as for the manufacturing step of the
hybrid contact-contactless smart card antenna. The

35 essential characteristic of the method of embodiments of
the invention being that the antenna 1s manufactured on

zone 12 or 13 where resin has been deposited previously,



advant age of nmaking the detection of the antenna easier during the mlling
step that consists in exposing the antenna's connection pads to connect the
el ectronic nodule. 15 Wiile the antenna's screen printed connection pads nay
be alnost completely cut into during mlling of the cavity, there is no
risk they will becone detached fromtheir _support. 20 According to a
preferred enbodi nent of a contactl ess smeft card antenna shown in figure 4,
resin is deposited on the thernoplastic antenna support 11 of a contactl ess
smart card ehizonshdBacoerespondiiyg poeshet| otat itde oprbhectavhenmt ab@ t he

connecti on pads .Bha! NG, ANAMNA WL HAC 2 PROULC oG LEST Re2@hf) dds 0o

pure contactless ‘siar I'S rever nrelation to the resin zone
a hybrid conhaceubssactitessespdr tthear ¢arthis special feature is inherent

in the subsequent ngt.epg:0h the FRNPUAIMIL) 0OfnbHimEARt &% | £S5 fRTGe 1ERUS,
t he second step of the 30 manufacturing nethod of a contactless smart card
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antenna i s screen’ print ﬁécdnductlye i'nk in several passes. The first
pass consi sPsiing iger eehepréIretigi e hdridoss a5 sfrasi adftlendd -and fourth

pass 1is provided to add a layer of ink on the connection
pads 17 and 19. The turns 15 of the antenna connect the
15 connection pad 19 at one of the ends of the cross-over 21
and the other end of the cross-over 21 up to the connection
paad 17.
Accoxrding to figure 6a, the module 31 containing the
chip is placed upside down so that the connections of the
20 card are 1n contact with the connection pads 17 and 19 of
the antenna. A perforated thermoplastic sheet 25 is placed
on the antenna support 11 so that the module 31 faces the
opening made previously in the sheet 25 and to avoid any
extra thickness due to the module.

{ 25 As feor the lamination steps of the wvarious layers that
make up the card bodies of a hybrid contact-contactless
smart card, the first lamination step of a contactless
smart card 1is shown in figure 6b. This first lamination
step congists 1n welding by hot press moulding two

30 homogenous layers cof thermoplastic on either side of the
antenna support 11, one layer 35 on the thermoplastic layer
25 and one layer 33 on the face of the antenna support 11
that do not bear the antenna. During this first lamination
step, the temperature must be sufficient for the wmaterial
35 that makes up the sheets 25, 23 and 35 to soften and melt

completely so as to trap the module 31 and the antenna. In



the two connection pads 17 and 19 of the antenna. The second pass consists
in screen printing an insulating strip 10 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 | ayer of ink on the connﬁction pads 17 and 19. The turns
15 of the antenna connect the 15 connection pad 19 at one of the ends of the
cross-over 21 and the other end of the cross-over 21 up to the connection
pad 17. Accordiisg manrfegur dufangt Henmodid ieor31 cbat antiemgat heuppditp L8 plsaced

upsi de down ;%Sb%% %f&%”%%#w%%ﬁa%ftfé‘ <D gand.ane i, coptagtywdh the

connection p tenna perforate t her'mop astl ¢ sheet
25 is placed on ﬂ?he secemnta suppmtian seep haf vhsiasdulev8rst &des tipke

openi ng made reerré)ueéryd' an%qv%@eera@ﬁm%é Ot@a%@de@é SXt{Ret Bhekness
due to the module. 25 As for the |am nation Steps of the various |ayers that
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to trap the npf ‘E}?ﬁiL_fia%@tﬂTﬁ Aan ntflh s manner, during |am nation,

t he antenna suppo trappe erm) 1 astic mass of |ayers 25,
33 and 35. The sedbnd te@i AaMleR tSOEp %trerver riee§rrt§z?er Prgiatopmke may be

replaced by a single lamination step consisting in welding,
by hot press moulding on each side of the antenna support
15 at least two thermoplastic Jlayers, corresponding for
example to layers 35 and 45 on one side and 33 and 43 on
the other side and constituting the two card bedies,
without deviating from the scope of the invention.
The thermoplastic material used for all layers that
200 make up the smart cards and mentioned in this document is
preferably polyvinyl chloride (PVC), but coculd also be
polyester (PET, PETG), pclypropylene (PP}, polycarbonate
(PC) or acrylonitrile-butadiene-styrene (ABS).
The resin placed on zones 12 and 13 of the antenna
25 support prior to printing of the antenna is used for its
properties for the temperature and pressure of the first
lamination step in relation to the same properties of the
support on which it 1is applied. In particular, resin is
used because 1t is dimensionally stable and because it
30 remains hard during the first lamination step in relation
to the plastic material on which it is placed. At 180°C and
at 280 bar, the plastic material of the antenna support
melts and thus softens whereas resin is stable. In this
manner, the circuit consisting of the antenna, connection
35 pads and possibly the chip 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 1is this



up the card involves |lamnating two bodies of the card on 5 each side of

t he antenna support obtained after the first lamnation step wth reference
to figure 6b. This second step, consists in welding two thernoplastic

| ayers 43 and 45, constituting the card bodies, on the thernoplastic

| ayers 33 and 35, by hot press noul di ng. ;Be two card 10 bodi es 43 and 45
were previously printed with the custom zed graphic inage of the card. The
two | am nation steps described previously may be replaced by a single
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support, 1's %gn%f%%%ggg %%jigﬂéj The inks consist of about 70% wvarnish,
15 20% pigments and 10% additives such as wax, driers,
thinners. Varnish contains vegetable oils, c©il thinners and

resins. The method according to the invention 1is carried

out by depositing a material mainly consisting of resin.
Advantageously, the method is carried out with an offset

20 type ink consisting mainly of an epoxy acrylate type resin

or consisting mainly of a rosin.



base fornmed by the resin. During lamnation, it is this 10 entire base that
noves in relation to its support and thereby, the antenna' s shape factor is
mai ntained as the latter is not subjected to shear stresses between the two
top and bottom thernoplastic |ayers and therefore does not 5 fracture. The
resin provides the circuit with an overall _ stiffness during all the

manuf acturing steps of the card as it carlwi t hstand t he t enperature and
pressure of various manufacturing steps of the smart card w thout | osing
its shape. The resin is deposited on zenggmk2 or 13 by a rapid 10 and
profitable method such as offset printing, screen printing, heliography or
fl exography. For this reason and for the sake of cost, the resin used may
be rosin or an epoxyraaistdiai® typemaasifBctliness r=eSidrs:aties useédal myldidd
manuf acture of inkg. Th; i%é% consi st o% aQﬂut 70@6varnisq, 15 20% pi nts
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i ncl udes a sGPPHEECLEL0 t6r D) 2G1¥SMilch the antenna is made, two card bodies

on each side of sai@ $s84RRAEd Q3Cchft sal dreandekodites Lo gfing of at

| east one thernoplastic |ayer, an? aerie chip or aeee nodule connected to
t he ant enna - depositing a layer of a material malnly consisting

i 10 of resin on a predetermined zcone (12 or 13) on said antenna
gupport, said zcne corresgponding to the imprint of the

antenna or being slightly larger than it,

- manufacturing the antenna, consisting in screen

printing turns (14 or 15) and two connection pads (16, 18

15 or 17, 19) of electrically conductive ink on said zone (12
or 13) prepared beforehand on said support and subjecting

salid support to a heat treatment in order to bake said ink.

2. The manufacturing method according to c¢laim 1, in

200 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.

25 4. The manufacturing method according to claim 2, in
which said ink mainly consists of epoxy c¢yancacrylate type

resin.

5. The manufacturing method according tco any one of

30 claims 1 to 4 characterized in that said two card bodies
are laminated on each side of said suppeort (10 or 11) in

two steps, the first lamination step consisting in welding

on each side of said antenna support (10 or 11) two
homogencus thermoplastic sheets (32, 34 or 33, 35) by hot

35 press moulding at a temperature sufficient for the material



characterized in that it includes the steps of: - depositing a |ayer of a
material mainly consisting 10 of resin on a predeterm ned zone (12 or 13)
on said antenna support, said zone corresponding to the inprint of the
antenna or being slightly larger than it, - manufacturing the antenna,
consisting in screen printing turns (14 or 15) and two connection pads (16,
18 15 or 17, 19) of electrically conduct i¢e i nk on said zone (12 or 13)
prepared beforehand on said support and subjecting said support to a heat

treatnent incgeder ke daks sakd dHers 20 TB8rPRAULRE Urd ng1 ARt heshpaegendi ng
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consi sts of E@gbBrt25atd The manufacturing nethod according to claim2, in
whi ch said ink nmainly consjsts of oXy gyanoacrylate .ty resin, 5. .The
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flow conpletely so as to elimnate al] differences in thickness of the
support, andlavescond Imdfistald dmtsterbefddr ntl aft 8 a4dlragBptiguting

corr espongdi NG 0 tlie WM Heequired dyomotaigt dhenmplasid ¢ - sheets (32, 34 or

33, 35) to solidify, said second step consisting in welding on the antenna

support of constant thickness obtained after the first |lam nation step two
( 6. The manufacturing method according to any one of

' claims 1 to 4, characterized in that sgaid two card bodies

are laminated on each side of said support (10 or 11)

15 according to a single laminaticn step consisting in welding

on each gide of said antenna support (10 or 11) at least

two thermoplastic layers.

7. A hybrid contact-contactless or contactless smart

20 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 bcdies on each side of said support, each of said card
bodies consisting of at least one layer of plastic

{ 25 material, and a chip or module connected te 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 1is screen printed on a zone {12 or 13} of

the antenna support, said zone corresponding to the imprint

30 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

35 material layer is an cffset type ink.



l'ayers of plastic material (42, 44 or 43, 45), constituting 10 the body of
the card, by hot press noulding. 6. The manufacturing nmethod according to
any one of <clains 1 to 4, characterized in that said two card bodies are
| am nat ed on each side of said support (10 or 11) 15 according to a single
| am nation step consisting in welding on _each side of said antenna support
(10 or 11) at least two thernoplastic IaQé%s. 7. A hybrid
contact-contactless or contactless snmart 20 card featuring an antenna on a
support (10 or 11) gsaitthe &ML LONSLSESRGI QS 86 Leash ene ituihith said
el ectrically . ionductlve i nk screen |nted on said antenna support, two
card bodi es” ¢RFeFERATSYIEGE S5 K [ﬁ%ﬁ - each of said card bodies
consisting of at |east one |ayer of plastlc 25 material, and a chip or
nodul e connect ed tgothe antenna charagterlze i n Ehat ihe a tenn

consi sting of turns® 14 °%r B tang*fio TEHHEEYDn thads 18, I8 oF #7190y
of conduét i weikdnknks rrsanﬁem qmnausfrc‘s @t axone (YeharcB)atod iy m@ydienna
support, said zone corresponding to the inprint 30 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 claim7, in
which said 35 material layer is an offset type ink. 13 9. The smart card
according to claim8, in which said ink mainly consists of rosin. 10. The
smart card according to claim8, in which 5 said ink nmainly consists of
epoxy cyanoacryl ate type resin.



