1 Method of manufacturing a contactless or contact/contactless hybrid chip
card with enhanced evenness 5 Technical field The present invention relates
to the nethods of nmanufacturing contact/céntactless hybrid chip cards, and
in particular to a nethod of manufacturing a contactless or
contact/contactless hybrid chip card with enhanced 10 evenness. Background
art The contactless chip card is a systemused increasingly in various
sectors. Thus, in the Medhspbraf gegtwfaciurinms a)mntdétheﬂeloped as a neans
of paynent. This so, t he. case, of _el.ectr.oni urs anles have
o DRE At FASS LB EBe hiSheshione UL Ses, e comanes have
cards. 20 The exchange of information between a contact/cont actless hybrid
card or a contactless card and the associated reading device is achieved by
di stance el ectromagneti ¢ coupling between an antenna housed in the
contactless card and a second antenna |located in the reader or directly by
25 contact w a glo devel op, store and process the information,
the card i%s eIquucfhprle%‘{f &héan el ectronic nodule which is linked to the

antenna. The @ enpgardsertocatied; <9t idon SURRQARIteS t uabed breweefetMOdcar b f
bodi es, the outer faces, of which are printed with the graphi cs rel atlng to
the 30 subsemﬂf%@wn% heophfat/TRBtARTERAE HUPFdA AhdPa caidest jad

dielectric sypnart . oL A SUPROT RS q;ffh959§§c%ur1ng a contactless or

contact/contactless hybrid chip card with enhanced

1C evenness.

Background art

The contactless chip card is a system used increasingly in

variocus sectors. Thus, in the transport sector, it has been
15 developed as a means of payment. This is alsc the case of

electronic purses. Many companies have alsc developed means

for identifying their personnel wusing contactless chip

cards.

20 The exchange of information between a contact/contactless
hybrid card or a contactless card and the associated

( reading device 1is achieved by distance electromagnetic
coupling between an antenna housed in the contactless card

and a second antenna located in the reader or directly by

25 contact with the reader. To develop, store and process the
information, the card is equipped with an electronic module
which is linked to the antenna. The antenna is located on a
support situated between two card bodies, the outer faces

of which are printed with the graphics relating to the

30 subsequent use of the card. The antenna support is a

plastic dielectric support or a support made of fibrous



mat eri al such as paper. The method of manufacturing a contact/contactl ess
~hybrid card further includes three main steps: 5 - production of the
antenna on a plastic support by chenmcalty etching copper or alum nium or

on a paper support by screen-printing, - heat |am nation under pressure of
the | ower and upper 10 plastic layers of the card body, the outer faces of
whi ch are preprinted on the antenna support, - fitting and connection of an

el ectroni ¢ medwre.all nstld case pipthe memef asttlrddig atet had ufs g @maantzenna

15 support nade of fibrous material and an antenna screen- printed on the

ant enna supporttag éxH*atralftblcﬁﬁ%&Q?%l%%r%pfuﬁ?h?%l%i:l?ﬁﬁéetBIr§§t f@in

| ayers, the gty qmin layers of which have a different Vicat point

(tenperature at which PVC passes froma rigid state to a rubbery state) .

| ndeed, 20 the outer rigid PVC |layer has a higher Vicat point than that of

the inner |ayer. The inn,ernla%/fer with a |ower Vicat. poipt than that of the
it

outer layer,” is iFF RS hthfie HHt¥MIRA SGphpbr P15t The THRMEL | &Y st ep

consists in stackifighide dj fLergphgPV¥epdeayess gakhngiuR the sard badiess and
t he antenna support. This sandwich is then placed in a |amnating press.
The sandwi ch is sumresubiecieeeo-meitine@at ment at a tenperature of
approxi mately 150C. At the sane tine, the 30 sandwich is subjected to
pressing so as to fuse the different |ayers. Under the conbined action of

the heat and theduessatitnat hen ouhaerPY¥eelsayee sof tans, 19dhét eahhie vpprar 3
10 plastic layers of the card body, the outer faces of
which are preprinted on the antenna support,

- fitting and connection of an electronic module.

In the case of the manufacturing method using an antenna
15 support made of fibrous material and an antenna screen-
printed on the antenna support, the card bodies are made up
of two or three plastic layers, the two main layers of
which have a different Vicat pcint (temperature at which
PVC passes from a rigid state to a rubbery state). Indeed,
20 the outer rigid PVC layer has a higher Vicat point than
that of the inner layer. The inner layer, with a lower
Vicat point than that of the outer layer, is 1in contact

with the antenna support.

25 The lamination step consists in stacking the different PVC
layers making up the card bodies and the antenna support.
This sandwich is then placed in a laminating press. The
sandwich is then subjected to heat treatment at a
temperature of approximately 150°C. At the same time, the

30 sandwich 1is subjected to pressing so as to fuse the
different layers. Under the combined action of the heat and

the pressure, the ocuter PVC layer socftens, while the inner



| ayer nmade of a PVC wth a |lower Vicat point fluidises. The thus fluidised
'PVC of the inner |ayer of the card body which cones into contact wth the
antenna traps the screen- printed ink of Bhe antenna in the nass and the
fluidised 5 PVC of the two inner |layers of both card bodies cone back into
contact via cavity cut-outs made previously in the antenna support. The
above nethod unfortunately has an aesthetic 10 di sadvantage on the final
present ati onafert madardf 4 nHéedyitduai hgwehe Vikaitdipsanitorf lofi dibee 9 nridre

| ayer of the card__bodies, the outer |ayer softens and conforns, hy
deforming t'% | gg’slégléﬁfjen%\??hﬁfet F\%ede]fIB“r%t ﬁ@ﬁ’eﬁnd%fg&r?@ b§atrﬁe S9Pher
layer of PVGhLit, thenshaperof cbhearel heta ehet Retlanantennd URPUdreen-
resulting fromthe thickness of the antenna and the cavity cut-outs. Thus,

the card obtraiingdedaf tek |odni hagi entiesnaotirperhectiaps even ahd comprdisesd
reliefs._Nat (glly, hhe e m.cron rgliefs 0 aaglnot ¥i$i§le to thekpa ed
eye but ?heJHéoﬁ% olP Wil tHE But ?y?ﬁﬁeo'fQQ1 oute qY8r 5o Yie Hr
body is printad asntere chamgesdity heueobouk ofadde piidvilrt1gy aphi Gshe

I ndeed, in the case of printed card bodies, during the |amnation step of
the card bodiTEseT8Ht cS¥PIRCOERt enna 25 support, the excessive thickness due to
the antenna causes the inpression points to be spaced apart resulting in
bri ghtening of the colour, and the cut-outs of the antenna support, into

whi ch the PUGeof tdieovanerméayeds ofhnfhetcandellodi éasf| ows, caussshdtie:
i npression points to be drawn 30 _cl oser together resulting in darkeniqg of

the col dbir. FHETE9Br Appear AnEa ! oPTERENEAND OFs Ofr ddist g rd- Indee

! during the fluidisaticn of the inner layer of the card
bodies, the outer layer softens and conforms, by deforming
to a lesser extent than the deformation undergone by the
inner layer of PVC, tc the shape of the reliefs of the

15 antenna support resulting from the thickness of the antenna

and the cavity cut-outs.

Thus, the card obtained after laminaticn is not perfectly
even and comprises reliefs. Naturally, these micron reliefs
20 are not visible to the naked eye but they come cut when the
outer face of the outer layer of the card bedy is printed
as tone changes in the colour of the printed graphics.
Indeed, 1in the case of printed card bodies, during the
lamination step of the card bodies onto the antenna
25 support, the excessive thickness due tc the antenna causes
the impression points to be spaced apart resulting in
brightening of the colour, and the cut-outs of the antenna
support, into which the PVC of the inner layers of the card
bodies flows, causes the impression points toc be drawn
30 closer together resulting in darkening of the colour. The

exterior appearance cf the card is gradated.



4 This disadvantage also exists in the nethod of nmanufacturing contactl ess
cards using a plastic antenna support onto which the antenna is produced by
chem cal etching. Indeed, in such a nethdd, after lam nation, the 5 inprint
of the copper tracks is visible on the printed card bodies, and the
unevenness of the card, even on a mcron scale, can be seen by the user's
eye as deformations of the graphics. 10 Wthout affecting the good
operation ofThhe caddsatdhistébaw &hsbhe €khatscaridnappeae anceetiand be @it
forward by user extrenety?sensiti e to.aesthetiﬁggilteri . Summary

S m@o are
of the I nverdfd ORISR di T3P T Hel FRVert3 or i 8¢ 0 %vEr cB hfs TajYre

di sadvant agesByppERAUGtNY ahildh eRhkvea ARaYhACtWY | pgomidked ponabhdmo-a
perfectly even antenna support for contactless or contact/contactless
hybrid chip ea¢dsnge Hewdsisichi ned. S2GIThe mevéeti ore fher efemé nedliares thoea

met hod OE manuf act uri.ng, a contactless.chi.p card.,qr a nt act/cont act| ess
nybrid ofi p Card Bbnsri SgCRRERR S Codmpare o hrd badi BL oh & Ther

side of the wsiessp suUPpedé andvannekectdOntige Medelds Fveén cBhp d imketoh o
the 25 antenna._ This nethod is characterised in that it further includes: a
first | am natf®dhest EBNCBRSESEPNGYI i IRUSISFF 'SnEyedch AR M&iiehe @hterma
support two §p£§g§gggus sheets of 30 thernoplastic by pressing at a
tenperature sutficrent for the material of which the sheets are nmade to
soften and 5

10 Without affecting the good coperation of the card, this flaw
in the final card appearance can be put forward by users

who are extremely sensitive to aesthetic criteria.

Summary of the Invention

15 The aim of the invention 1is to overcome this major
disadvantage by producing an inventive manufacturing method
enabling a perfectly even antenna support for contactless

or contact/contactless hybrid chip cards to be obtained.

20  The invention therefore relates to a method of
manufacturing a contactless chip card or a

{ contact/contactless hybrid chip card comprising an antenna
suppert, two card bodies on either side of the antenna

support and an electronic module or a chip linked to the

25 antenna. This methced 1is characterised in that it further

includes:

a first lamination step consisting in fusing onto each side
of the antenna support two  homogeneous sheets of
30  thermoplastic by pressing at a temperature sufficient for

the material of which the sheets are made to soften and



flow wholly so as to elimnate any differences in thickness fromthe

-ant enna support and to forma plasticised antenna support having even
faces, and 5 a second | anination step carfied out after a period of tine
corresponding to the period of tinme necessary for the sheets of

t hermopl astic to be solidified, the second step consisting in fusing by hot
pressing two plastic layers making up the card bodies onto the plasticised
and even 10 fflavesvloflihesundforal glihicktantepndisipperntces dst itdiissthdys the

sheets of thernoplastic, Brief descripti of _.the figures . The ajns, objects
and char act dri gt | Ao Pl T BBEOREPRETS 1 Aspal SRt BpSHerLdding & 1T Dui ng
description sddbri elfrenge=tont hecappendad drawi ngs in which: Figure 1
shows the antenna support of a contact/contactless hybrid chip card, 20

Figure 2 shows a section of the antenna support shown in Figure 1, along
the axiscA-A of Figure 1, Figure h ectio f _the plasticised

ant enna %upﬁ%r%ec 0 a%;%%%?g%tfggﬁtgg%Fggg %§6r%5%§ﬁi%'5§?§fx¥fﬁ€$%}

shows a sectd®r&dpdiei e@ntiast /eent aetdiess BYbr tdmechhpceasdraccondi nghd o
the invention, 30 Figure 5 shows the antenna support of a contactless chip
card, 6 Fi gUtee% sRbwdlerdedtlicsit st thebsnt isishr t tRBoRR GRS FiliR e 5,

aong the axisnt & ofg Fligll 8u9ing H0URBLT SHOYE: A5 SRGH OPL8Ec IR 1ayers
pl asti ci sed ant enna support

making up the card bodies onto the plasticised and even

10 faces of the uniformly thick antenna support plasticised by

the sheets of thermoplastic.

Brief description of the figures
The aims, objects and characteristics will become more
15 apparent upon reading the following description with

reference to the appended drawings in which:

Figure 1 shows the antenna support of a contact/contactless
hybrid chip card,

20
Figure 2 shows a section of the antenna support shown in

{ Figure 1, along the axis A-A of Figure 1,

Figure 3 shows a section of the plasticised antenna support

25 of a contact/contactless hybrid chip card,

Figure 4 shows a section of the contact/contactless hybrid

chip card according to the invention,

30 Figure 5 shows the antenna support of a contactless chip

card,



of a contactless chip card, Figure 8 shows a section of the contactless chip
card according to the invention. 10 Detail ed Description of the Invention
According to a preferred enbodi nent of thé invention illustrated in Figure
1, the antenna support is nade of fibrous material such as paper and has a
t hi ckness of 15 approximately 90pm The manufacture of the chip card
according to the invention consists firstly in producing the antenna on its
support 10. The antenna is nade up of two |loops 12 and 14 of screen-printed

pol ymer conductor i.nk,. contai ni .conduct | el nt.s h Llver,.
copper 20 o?y%%gﬁ%nﬁ éﬁgﬁﬁio%psﬁg%loﬁb %f %5% énds IF%kgggP%ggnéhg " the
bondi ng padsrpfutdespnteong vwhechzakepaBserfsergamre pri nted, | oop 12 being
| inked to pad 16 and |l oop 14 to pad 18. The | oops are interlinked by an
el ectric bridge nore comonly known as a cross-over (not shown in the

figure) 2 L osyl af tel of, sdirel.ectri.G ;i ' SEM PL 5@5
bet ween Phe5%r sggogegﬁgﬂg ?o%%eE%QHT%§ gﬁgcﬁﬁgﬁﬁécﬁgﬁﬁféﬁﬁiontaﬁ%ﬁﬂ% the
chip is insesfed totoatheesardhap thed,ast manufacturing step of the
contact/contactless hybrid card. The antenna design is reversed conpared to

the normal 30 antenna design for |1SO size chip cards. This particul ar

configuration; enabl es RLEJUCt Lons Of + fogonfactheontaathesseds hyhipd card
with a cavity to house the nodule that is countersunk in the card body

opposi te t headaeedofigt he tkappovenbéani.ng the screen-print, i.e. in the card
body
10

( Detailed Description of the Invention

According to a preferred embodiment of the invention
illustrated in Figure 1, the antenna support is made of

fibrous material such as paper and has a thickness of

15 approximately 90um. The manufacture of the chip carad
acceording to the invention consists firstly in producing

the antenna on its support 10. The antenna 1s made up of

two loops 12 and 14 of screen-printed polymer conductor

ink, containing conductive elements such as silver, copper

20 or carbon. Each loop has one of its ends linked tc one of

the bonding pads c¢f the antenna which are alsc screen-

( printed, loop 12 keing linked to pad 16 and loop 14 to pad
18. The loops are interlinked by an electric bridge more
commonly known as a cross-over (not shown in the figure).

25 An insulating strip 20 of dielectric ink is screen-printed
between the c¢ross-over and loop 12. The electronic module
containing the chip is inserted into the card at the last
manufacturing step of the contact/contactless hybrid cazd.

The antenna design 1s reversed compared to the normal

30 antenna design for ISO-size chip cards. This particular

configuration enables production of a contact/contactless



which is in contact with the face of the support not 5 bearing the
'sGreen-print in accordance with the detailed description of the nethod of
manuf acturing a contact /contact |ess hyBrid chip card of patent FR 2 801
707. 10 Thus, when the support is turned round (bonding pads at the left),
bondi ng pads 16 and 18 of the nodule are to be found again at the standard
| ocation for |1 SO size cards. The paper antenna support can conprise
cut-outs or leduviid esazg whith24 sgagd o FAcrieaseet e egostudgcet bRt t hies

nodul e. 15 Thus nt enna .suppert 1 as_cut-outs and/or_, cavi-ties d
reliefs due Ctc’our%t‘negrsaun enr%"?tl bglgrefg (r:r%ﬁg E%O%Bf sogjrpeoesﬁla-ncpéri rjftheed E%ﬁ% Iggps?h% a
resul t, bothsf@ees: obeantie@nat S&ppIteskd-paaire: Not . eveniand Hmr ez par tiadif arl y
the face onto which the 20 antenna is screen-printed. Follow ng Figures 2,
3 and 4 ill 08t Et e tSheihet ROALBFL nahtl adttft | 1GCE cOAt aBhe/ cOMPRRYT | et

hybrid c rd]?eﬁg_qr I n t i i on. I f n S 1 of
a 25 hyb?i d chip rg%l’ h?soss#(;gv%ﬁ iwngﬁ%u?é] %égﬁ%&gﬁggt “?tr%g g?e the r%e:Lt od
accordi ng t addderigwvemm i onodonsi shs i n mdtamdat i pg t wondhef sophashge | ayers

or sheets on antenn)a su $ort 10. This step is the first |am nation phase of
the vari ouSUHRITAGRINARIRFE SYAHE caPdParftPTS P vBRT2ERd 30 Fn &kt on

in Figure 3.5gFhis first lam nation step consists in fusing by hot pressing
two honbgeneous sheets of thernoplastic 32 and 34 with a thickness of 100
pmonto 8 each side of antenna support 10. The tenperature and

10 Thus, when the support is turned round (bonding pads at the
left), bonding pads 16 and 18 of the module are to be found
again at the standard location for 1I80-size cards. The
paper antenna support can comprise cut-outs or cavities 22
and 24 so as to increase the resistance of the module.

15
Thus, antenna support 10 has cut-outs and/or cavities and
reliefs due to the antenna being made up of screen-printed
ink loops. As a result, both faces of antenna support 10
are not even and more particularly the face onte which the

20 antenna is screen-printed.

Following Figures 2, 3 and 4 1illustrate the method of
manufacturing a contact/contactless hybrid card according
to the invention. A section of &antenna support 10 of a
25 hybrid chip card is shown in Figure 2. The first step of
the method according to the invention consists in
laminating two thermoplastic layers or sheets on antenna
support 10. This step is the first lamination phase of the
various constituent layers of the card and is illustrated
30 in section in Figure 3. This first lamination step consists
in fusing by hot pressing two homogenecus sheets of

thermoplastic 32 and 34 with a thickness of 100 um ontc



pressure reached are approxi mately 180C and 250 bars respectively. During
this first |am nation phase, the tenperature nust be sufficient for the
materi al of which 5 sheets 32 and 34 are ffade to soften and to flow whol ly
so as to fill recesses 22 and 24 and the other possible cut- outs nade in
support 10 and to trap the reliefs of the antenna support such as those due
to loops 12 and 14. Thus, the reliefs of antenna support 10 are trapped

Wi thin the ERGlasssoiet hel t arrptastiuweretius ¥or miTHiE a femtiaised = enna

support 30 with. a,fhi Cz}ﬁé‘géﬁe?q“ﬂetoa Pcﬁ%hé%ﬁ;y 1%@9&%5“??&5 |ble
cut-outs nmade previously on the ~antenna support” furthefnore alTow the
fusion of batdsisheeiselof tberimpl ashie 3Ziasd 34 ahagettiem Prssdor ngte 15
pl astici sed antenna support 30 elimnates any differences |n thickness from
ori gi nal ant'éHiRELUPPERt MG The SEESAGIeram ki GhepHiae it hetfvariious

consti tuent r onsists.in Jlam i r i.es..0n
cach Si 8 of Tl at 11 820 ant eia anSore 36 W th Pl o anea b, A 0
This second =t epp €adii eccadsad t22 andeltaiandgeth®dodhert pos sdarlreespondi ng

to the period of tine necessary for__sheets of thernoplastic 32 and 34 to be
sol i dified, °Hohsere ihnfﬁéﬁﬂ%?r&'y hBt FH%sEPng T Fg%rfsel%e d°38 gie

thermopl astig,: WAdh &,bBbeknessneqyak nbaaRREOXMalRINE 260 Ary PN . MBKING up
the card bodies on the plasticised and even faces of support 30. Both card

bodi es 36 artthe38rhaveflseent pnépnnat edipsiadt the peresonsdpred griiphincstiof the
card on, .t Si anagtl astici,sed tenna_suppart_ 30 .has.a

uni forn%?hihgr%sesg)s(foe‘{ L?C;hefs?e PO 5 | aﬁ'mfso Hanesi ve Borfdl cjtsf'nea%
fuaing. As areswuhd , shppoPEeSIURE BN thickness equal to approximately
220 wum. The possible cut-outs made previocusly on the
antenna support furthermore allow the fusion of both sheets

of thermoplastic 32 and 34 together. Thus formed

15 plasticised antenna support 30 eliminates any differences
in thickness from original antenna support 10. The second
lamination phase of the various constituent layers of the
card consists in laminating two card bodies on each side of
plasticised antenna support 30 with reference to Figure 4.

20 This second step, carried out after a certain period of
time corresponding to the period of time necessary for
sheets of thermoplastic 32 and 34 to Dbe solidified,
consists in fusing by hot pressing two layers 3¢ and 38 of
thermoplastic, with a thickness equal to approximately 260

25 um, making up the card bodies on the plasticised and even
faces of support 30. Both card bodies 36 and 38 have been
preprinted with the personalised graphics of the card on
their exterior face. Since plasticised antenna support 30

has a uniform thickness, this step 1s more similar to

30 adhesive bonding than fusing. As a result, the pressure and
the temperature required in this phase are much lower than

those used in a traditional method. The temperatures and



the tenperature required in this phase are nuch | ower than those used

tradi tional

net hod. The tenperatures and 9 pressures required for this

| ami nation step are only approxinmately 120C and 150 bars respectively.

Furt her nore,

the duration of the pressurisation and heating cycles is

reduced. 5 In the case of a contact /contact |ess hybrid card, the | ast
manuf acturing step of the card, not shown in the figures, consists in
count er si nkinuezswesd t yr8quwheéh fecei vbsst héamppdulenf orshed byanche @hiyp and
the dual -faced circuit.. 10, Countersinking_alsgo allo t he baqndi ads t

R T TR el o e 2e* Rolbrs g e Uit

cl ear of

e nodu

opposite the face of the antenna support bearing the screen-print, i.e.
the card bod/sl® ¥#de®eds in contact with the face of the support not
beari ng ghe screen-print of the antenna. Thus, during countersinking, t
ant enna sSupport is countersunk before the ink. Furthernore, since it is set
as a whol e vid hiifet besePYE of ddigddmnetonaper) ofs thebeaddchedy, tHe dagest not
suffer 20 any danmage such as cracks or dilacerations. In the case of

| SO si ze chifPAFFSTYHITAPERPL IR |'dtat FRR%of Pfe LHI'F oh” Tthe Brdryes,

standard, t%ﬁﬁ/&giegnsq&%&-@%i kifg thec,antenng opnipe SURRARL and,d

count er si nki ng

e cavity 1in the card body which is In contact wt

n a

al so

0 be

th™1 _ _ { t'he ~'screen-print
of the antenna eQuAtebsi A Nghes arddied DUl o NahBe el th dpdy ywhiegh i

in

he

he

t he

face of the &suppdrdrmet earithg t heipcraed- prisit dld ow 4ded nodut@ito. be
fitted ?b tm%&%€g¥gggkig§aghgg gqa%%sm%ﬂgégégé¥%éh§ads to be clear cof

(

i5

20

25

30

the antenna with the module. So as not to damage the
screen-print of the antenna, countersinking is carried out
in the card body which is opposite the face of the antenna
support bearing the screen-print, i.e. in the card body
which is in contact with the face of the support not
bearing the screen-print of the antenna. Thus, during
countersinking, the antenna support is countersunk before
the ink. Furthermore, since it is set as a whole within the
PVC of the inner layer of the card body, it does not suffer
any damage such as cracks or dilacerations. In the case of
ISO-size chip cards for which the location of the chip on
the card is standard, the reversed screen-print of the
antenna on the support and the countersinking cf the cavity
in the card body which is in contact with the face of the
support not bearing the screen-print allow the module to be
fitted at the standard location while maintaining the

integrity of the screen-printed antenna.

The meodule is fitted by adhesive bonding. Two different
adhesives are used. The first adhesive is a conductive
adhesive which allows the module to be connected to the

pads of the antenna. This adhesive is most preferably an



integrity of the screen-printed antenna. The nodule is fitted by adhesive
‘bonding. Two different 30 adhesives are used. The first adhesive is a
conductive adhesive which allows the nodi#l e to be connected to the pads of
t he antenna. This adhesive is nost preferably an 10 adhesive contai ning
silver. The second adhesive used is an adhesive which seals the nodule to
the card. According to a particular enbodi nent, a cyanoacryl ate adhesive is
used. It i sdilesy possibteinbnaseiavehot Tl t2'eddndn adihesi ve whiech liss &

pl aced under_ t he .nodul.e, before insertion into the card. en _the invention
i's applied t%6 & cont A G Eh%“cfo é}éf? d‘?ogﬁh?eﬁﬁatgﬁpﬁaﬁd'4&!‘363&521“&]5%0 é
i1 lTustrated davHQurer Serdfskiithdnt | hi scgaseactheaant gARasdes g sdOt 1
reversed. As 10 previously, an antenna made up of two | oops 42 and 44 of
screen- pri ntied e irC ¥ PR el opseuppohetanelLn Esaty gehestigye which is

contact/gontactl ess h i.d chi r nt I chi r.d 0, not have
an eIect?on#@%%?lﬂ%géégfé&%qggiﬁﬁ?gﬁg?%ggvﬁg%%Fg§§ %hgosﬁﬁFaégﬁ%'the
card, but an electronic 15 nodule or a chip 50 inbedded in the card.

El ectronic npdule or chip 50 is fixed onto antenna support 40 and is

. p . .
directly cdfifdctiert d"BEREIARG Jas” BBl aRd 88 of TPREaRtenna 4518 Gsllt of
a | ayer of %Qﬁ@rﬁsa V&, i ¥ f@@%&l&g, QBMtgg@eaa%g Eiti%uti% %C@r@/,eg-n I'n

the case of an electronic 20 nodu this can be place a recess o
support 40 ndtis shoawei n tthe figurenndhedehigo cdmnectddn caNelbeedchi =ed

with a nductive adhesive or w thout adhesive. by singple cantact. Antenna
supportfﬁo MR R oM %mp??s@qﬁﬁ§qﬁﬁﬁg€%suPS?%ﬂ]w%4E§ﬁPEh eaﬁgeﬁéréﬁ?y
forﬁed aft ers S8 PIATdd NInk is produced on support 40. In contrast

to contact/contactless hybrid chips cards, contactless chip
cards do not have an electronic module, a face of which is
visible at the surface of the card, but an electronic
15 module or a chip 50 imbedded in the card. Electrcnic module
or chip 50 is fixed conto antenna support 40 and is directly
connected to bonding pads 36 and 38 of the antenna as a
result of a layer of conductive adhesive enabling cohmic
contacts to be achieved. In the case of an electronic
20 module, this can be placed in a recess of support 40 not
shown 1in the figure. The ohmic connection can be achieved
with a conductive acdhesive or without adhesive by simple
contact. Antenna support 40 can also comprise two recesses
52 and 54 which are preferably formed after screen-printing
25 of the antenna. These two recesses are used to increase the

mechanical strength of electronic module or chip 50.

Thus, antenna support 40 has cut-ocuts and/or cavities and
reliefs due to the antenna being made up of screen-printed
30 ink loops. As a result, both faces of antenna support 40
are not even and more particularly the face onto which the

antenna 1s screen-printed. Furthermore, antenna support 40



25 of the antenna. These two recesses are used to increase the nechanical
strength of electronic nodule or chip 50. Thus, antenna support 40 has
cut-outs and/or cavities and reliefs dudio the antenna bei ng nade up of
screen-printed 30 ink |loops. As a result, both faces of antenna support 40
are not even and nore particularly the face onto which the antenna is
screen-printed. Furthernore, antenna support 40 11 of a contactless only
chip card ceorprad seenizapbtabs ecpeli ehirdyand et ¥ons canbatipeler refie 50 as

illustrated jn FEigur ich s secti@n_ _of -ant enna ort, 40 aof_ a
contactl ess déjhei ptgar%l?%ggj\r‘ﬁghg% slp(% %f i gﬁ?lépa 5@ T%gé ?tlzlgg&o%a%%cg et hod
accordi ng t xitdigrd nwenhi on apphisedh $oceisONbaCthessirehi Paesstk ase sifmd ar
to the steps of the nethod applied . to a contact/contactless hybrid chip
card. HoweVEMtactlgsarfthidt ¢hed net g asEdrBrBgCtoliABYEnventi on 10
applies §o the case of contactless chip cards equipped with an electronic
nodul e of a chip 50 and advant ageously applies to a contactless chip card
50 equi pped Tid hstaeehi pf 6bBe cortéctied cdiaretitigy to the antennaocandppd ied

illustrated in detail |£ Fi gui;es 6, 7 and 8., 15 A sectjon of anter%na
support 40 & & coM BTt e33S chipPcardd B SSHoWH 53T FrgubeeeSteRE Pifr St ep

of the nmethod 1 RGEOLGENge40tkbhe; | BYRRLEONC6RRELSEE sisn iR NAt EAGpt Wa rd ayers
or sheets of thernoplastic on antenna support 40. 20 This step is the first
| ami nat i on phaseraf, thevamrdmwusof cohst inctbad bayerdiofl the td@r d nansdhtiion
i||UStrf6edgﬁ%lies to the case of contactless chip cards equipped with
an electronic module or a .chip 50 and advantagecusly
applies to a contactless chip card 50 equipped with a chip
50 connected directly to the antenna and is illustrated in
detail in Figures €&, 7 and 8.
15
A section of antenna support 40 of a contactless chip card
is shown 1in Figure 6. The first step of the method
according to the invention consists in 1laminating two
layers or sheets of thermcplastic on antenna support 40.
20 This step 1is the first lamination phase of the various
constituent layers of the card and 1is 1illustrated 1in
section in Figure 6. This first lamination step consists in
fusing by hot pressing two  homogeneous sheets of
thermoplastic 62 and 64 on each side of antennz support 40.
25 The temperature and pressure reached are approximately
180°C and 250 bars respectively. Sheet of thermoplastic 62
which 1s applied ontc the face of the antenna support
receiving electronic module or chip 50 is perforated with a
through-cavity 56 and its thickness 1is greater than the
30  thickness of electronic module or chip 50. Cavity 56 is

situated on sheet of thermoplastic 62 such that electronic

module or chip 50 is inside when sheet 62 is placed on



section in Figure 6. This first lam nation step consists in fusing by hot
pressing two honogeneous sheets of therﬁgPlastic 62 and 64 on each side of
antenna support 40. 25 The tenperature a pressure reached are

approxi mately 180C and 250 bars respectively. Sheet of thernoplastic 62
which is applied onto the face of the antenna support receiving electronic
nmodul e or chip 50 is perforated wth a through-cavity 56 and its thickness

is greater thEPtHe 3P t MedkHess oMM idlackHoniad frodi@! ort hétfi p SECTERALY 56
is situate e .1 herym; iC.02 hat. el e i mydul.e pr
chip 50 is gﬁgﬁﬁgyﬁﬁéneéﬁ e?cggﬂ%gﬁ%#aégdc§#% fk'gﬁgggrgﬁéggbg ore 234

| am nati on @&t isughréhatalelectionudéarnodw eher «digp SO a&schap 50 cantact

w th sheet 62. Cavitg' 56 is ﬁreferably circular. In the case of a chip 50
with a thi &SI 180pbm WREHE s@Pfacé of UELSmee @it ectd cShn&éed to

the antegna..dfediigkness ofcl aygtefha, theRAOPLASLKE 02 | $equalyd0 2001im
and the dianeter of cavity 56 is equal to 3mm Thus, during the first

| ami nati on sthepmdiiePriesswZe is <iabplticed2@bushesatd ofthehed pptasti 62 or
64 and not on CHLP éo. such ihft %%@is not subjected to any stress which
could damad@%i-Y THe 12nperat ur@ t be sufficient for the material of
whi ch sheets 62 and 64 are nade to soften and to flow wholly so as to fil
recesses 52 and 54 and the 15 ot her possible cut-outs made in support 40 and
to cavity 56hund doringp the falisef slahinhtiant eflieP suppsr tPEEEALAS ihose

due to iBOpsaéagnzlia&? S8 Qhelbe FNtEMNAo IS 4 NS 6L 8RS80 gatena sugport
40 are Trapp i'n 1he

( 50, such that it is not subjected to any stress which could
damage 1t. The temperature must be sufficient for the
material of which sheets 62 and 64 are made to soften and
to flow wholly sc¢ as to £ill recesses 52 and 54 and the
15 other possible cut-outs made in support 40 and to cavity 56
and to trap the reliefs of the antenna support such as

those due to loops 42 and 44 of the antenna.

Thus, the reliefs of antenna support 40 are trapped in the
20 mass of the thermoplastic, thus forming a plasticised
antenna support 60 with a thickness equal to approximately
400 um. The possible cut-outs made previously on the
antenna support further allow better fusion of both sheets
of thermoplastic 62 and 64 tegether. Thus  formed
25 plasticised antenna support 60 eliminates any differences

in thickness from original antenna support 40.

The second lamination phase of the wvaricus constituent
layers of the card consists in laminating two card bodies
300 on each side o¢f plasticised antenna support 60 with
reference to Figure 8. This second step, carried out after

a certain period of time corresponding tc the period of



20 mass of the thernoplastic, thus form ng a plasticised antenna support 60
with a thickness equal to approximately 400 pm The possible cut-outs nmade
previously on the antenna support furtheér all ow better fusion of both
sheets of thernoplastic 62 and 64 together. Thus fornmed 25 plasticised
antenna support 60 elimnates any differences in thickness fromoriginal
antenna support 40. The second | am nation phase of the various constituent

| ayers of tReMCarec iRt sfPh FARFREL Phg SR Ca e Hddi €52 309 0R4eiEh LS de
of plastici %g‘ii%fl MNA SUPROI L 8O 5 tfhsrigigerﬁ?f?ﬁotto €, 8. + T8I %a?%%%”d
step, carriéd out aftér "a certain period of time corresponding tao the
period of 1%6 tenel négesshr ythormsheessiof wieh nmopl adtiakresandkchd 1t o the

solidified, consists in fusing by hot pressing two |ayers 6 and 68 of
t her mopl ast PERFYHTE G5 ‘ekéds ééueﬂla]fbng apiit oxi'Fat €P§d16}6°€+ﬁﬁal{‘i’rhg 5 t he

card bodi es Qn the 5 astd cioed apndeever faces.of @@Jpp@&hfigar@%%_d%rsd

bodies 66 and 68 have been preprinted wth the personalised graphics of

t he card on étheiamdexttér i bavikacbeesi npeeppliaseicci ¥ed hanttérnapsuppoetl i6@dhas a
uniforn1thickne§$j t hi stﬁ IS ngre sim_ar, to adhesive bandi ng %han
fusing. 10 AL3®HESUI 9% thk greggﬁ e &hd tHE tenp’f Bt UM r e§dFFed P hi s
phase are mygh driowarsddanntkese usgdpbhta 40 adiall ogalunMmihedenik&ness,
tenperature and pressure required for this lamnation step are only

appr oxi mat el iE2GC andi 1500bar § 1idegedtd velheshig therdbre, thhg dwsaridon of
the 15, pregsur] sation, and neal na cyel 3. 313l SASAMERS e | DebE 885801 2
as i h Figures

cont aCterSS cnip car sho

( this phase are much lower than those used in a traditional
method. The temperature and pressure reguired for this
lamination step are only approximately 120°C and 150 bars
respectively. Furthermore, the duration of the

15 pressurisation and heating cycles is also reduced.

In the case of a contactless chip card as shown in Figures
5, 6, 7 and 8, this step is the last manufacturing step of
the card.

20
According to a variant of the methed of the invention
applied toc a contactless chip card, sheet of thermoplastic
64 which is applied onto the face of the antenna support
opposite that receiving electronic meodule or chip 50 can

25 also be perforated with a cavity 58. Cavity 58 is situated
on sheet of thermoplastic €4 such that 1t 1s superposed at
the location of electronic module or chip 50. In this case,
during the first lamination step, the chip is completely
protected from any stress due to the pressure applied on

30 sheets of thermoplastic 62 and 64.



5 6, 7 and 8, this step is the |last manufacturing step of the card. 20
According to a variant of the nethod of the invention applied to a
contactless chip card, sheet of thernopléﬁtic 64 which is applied onto the
face of the antenna support opposite that receiving el ectronic nodul e or
chip 50 can 25 also be perforated with a cavity 58. Cavity 58 is situated
on sheet of thernoplastic 64 such that it is superposed at the |ocation of
el ectroni c RDAAREH EAFPHABO. Ain e sMehB8ed agwangichet?i FEe Famieiddioon

step, the chip i I I r : ss.d t e Rr ure
applied on %fg gﬁégﬁgp%§£?ﬁ%?n%p?%ﬁg%gg%%ggggﬁgﬁ.é%ig znsgggn a%%?fgﬁ$§%f
t he nmet hod aecedrdi nj6ét d £ heocbnvientgontocare béidppld edyt ahae comtacibessfchip

card in the case wher cavity 56 is_tqo large to_be filled by .the material
of sheet of&fr Mpl ERRICR %ﬁ&?néztaﬁrngthFaﬁFﬁéﬁi&ﬁm§P§ 108 157 S s

case, anfenna SUppert.6Q obtaingd aftssotheshi 3fa AN Natiop shep oy i ses

a hollow dué to cavity 56 and therefore is not even. Support 60 can
therefore réesilvetiain thepl coatpoinsof eaviieyl &6, dae epoxypatwipe resi mnd

rotect electronic nodul e or chi 0 and e plasticised antenna 10

R mport 60 EOFEhTRr e e T he, FRPaGH | BOusBl EhFERe eon et il Alayer s
of the cardrodi &satSoRDst RIefianrably, pghy\@ﬂwg&wf%iﬂ@siﬂw&, p e gGan

al so be pol yester (PET, PETQ, polypropggene (PP) 5 pol ycarbonate (PC) or

acryl oni t ri led st ehengdytener ( . and make plastlcised antenna
10 support 60 perfectly even.

The thermoplastic used for the constituent layers of the
card bodies 1is most preferably polyvinyl chloride (PVC),
but can also be polyester (PET, PETG), polypropylene (PP),
15 polycarbonate (PC) or acrylonitrile~butadiene-styrene

(ABS) .

It is important to specify that an antenna made up of metal
loops on a plastic support such as polyester or polyamide
20 or on an epoxy glass support is also in relief in relation
to its support. The invention applies therefore to any type
of antenna support and any type of antenna, and in
particular to supports, the antenna of which appears in
relief. The antenna support must be made up of a material,
25 the dimensions of which remain stable irrespective of the
temperature and notably o©f a material withstanding
temperatures of approximately 180°C without deforming or

altering.



It is inportant to specify that an antenna nmade up of nmetal |oops on a

pl astic support such as polyester or polyam de 20 or on an epoxy gl ass
support is also inrelief inrelation to its support. The invention applies
therefore to any type of antenna support and any type of antenna, and in
particular to supports, the antenna of 1glni ch appears in relief. The antenna
support nust be nmade up of a material, 25 the di nensions of which remain
stable irrespective of the tenperature and notably of a materi al

wi thstanding tenperatures of approxidiirgdsy 180C wi t hout deform ng or
altering. 15 CLAIMS 1. A nethod of manufacturing a contactless chip card or
a contact /contact |ess hybrid chip card conprising an antenna support,

two card bodiegs i i j o ant r d | ectyonic
nodul e or g'c [ g%rllh%l?teﬁ oﬁ%ﬁgfgéﬁg]ginn ,Qcﬁggg%t‘:g?‘gggdgrﬁgt t%{}dletoer’fcugrt her
i ncl udes: aofitast/tamiaatiens sheprionshspi mgridn dargimg itngo amoangemenus

sheets of therm)gl astic é32 3}4 Qr. 62 64)9.L gn each si ge of. said_ant enna
support (18"BP°4b) %V“Opr AEF nEOREeSa -nfiaraFhr € 51° aBbutS S0 REFFIZi ent
for the matgppattObndMichel Bt 6b€EE Smake18Bde t0 seipenianddt ad | ewe whol Iy
so as to elimnate any differences in thickness fromthe antenna support
and to forANASPrast Ferbeet aht ¥hal S uhpdr 1t 30 toer6oRCchEdrAg even faces, and

a second lam nation step carried out after a period of time corresponding

to the period of tine necessary for said sheets of thernoplastic (32, 34 or
62, 64) toabe first lamination step consisting in fusing two

homogeneous sheets of thermoplastic (32, 34 or 62, 64) on
each side of said antenna support (10 or 40) by pressing at
a temperature of about 180°C sufficient for the material of
which the sheets are made to soften and to flow wholly so
as to eliminate any differences in thickness from the
antenna support and to form a plasticized antenna support

{30 or 60} having even faces, and

a second lamination step carried out after a period of time
corresponding to the period of time necessary for said
sheets of thermoplastic (32, 34 or 62, 64) to be
sclidified, said second step consisting in fusing by hot
pressing two plastic layers (36, 38 or 66, 68) making up
the card bodies onto the even faces of said plasticized

antenna support (30 or €0).

2. The manufacturing method according to Claim 1, applied
to a contactless chip card, in which said sheet of
thermoplastic (62) which is applied onto the face of said
antenna support (40) receiving electronic module or chip
(50) is perforated with a through-cavity (56} and 1its
thickness is greater than the thickness of the chip, said

cavity (56} being situated such that said electronic module



solidified, said second step consisting in fusing by hot pressing two
plastic layers (36, 38 or 66, 68) nmaking up the card bodies onto the even
faces of said plasticized antenna support (30 or 60). 2. The manufacturing
met hod according to Caiml, applied to a contactless chip card, in which
said sheet of thernoplastic (62) mhicq6is applied onto the face of said

ant enna support (40) receiving electronic nodule or chip (50) is perforated
with a through-cavity (56) and its thickness is greater than the thickness

of the chip, saji €ayjtys(38)sibel thei tapied pHeh thaly saiddeelectrogic
module 16 or chip (50) is inside the cav%%étmhen said sheet(62) is placed
on sai d suppeced(40) befdr esunrort r 4¢0) arhafmticoonthst dger sthd lanéhat han

el ectronic I r i i j t Wi .Sali hegt ( . 3.
The net hod sg?g%a%&?acsﬁﬁ}fon%é%c ?%&g%?%ié;clggr ?%QOWO%% ai%oé, |§‘£h %‘?‘ch sai d
sheet of tHernopktastiwitib43aimii shedts(62appli ed onto the face of the antenna
support opposite that receiving the chip is perforated with a

t hrough-cavity (58), the location of this one on said sheet of

t her nopl astyi.c {16é) mbehBg sdpenpasedcatrife hocatipncakd ed@sdfdniL e®dul e or
chip such that the chip is conpletely protected fromany stress due to the
pressure appRilBd2oninsHBdfs SRiEhePRBHI a5t FECEUPPRESERE fPEst WPARR nhTi on

step. 4. The AeLhod,oh mRRUIALIUrL NG Re Ch PocRd ds@ﬁ?&fﬁ“ BEpbeitd ahM 2, in
whi ch said support (60) can therefore receive, at the |location of cavity
(56), an eperpivype resen ¢loip prict eperébeatednivwiwodd e tdroghshpcg8dyyand
make plaStH%@%?d the location of this one on said sheet of
thermoplastic (64) being superposed at the location of
electronic module or chip such that the chip is completely
protected from any stress due to the pressure applied on

sheets of thermeplastic during the first lamination step.

4, The method of manufacturing a chip card according to
Claim 2, in which said support (60) can therefore receive,
at the location of cavity (56), an epoxy—-type resin to
protect electronic module or chip (50) and make plasticized

antenna support (60) perfectly even.

5. The method of manufacturing a chip card according to one
of Claims 1 to 4, in which said antenna support (10 or 40)
is made up of a material, the dimensions of which remain
stable irrespective of the temperature and notably of a
material withstanding temperatures of approximately 180°C

without deforming or altering.

6. The method of manufacturing a chip card according to
Claim 5, in which said antenna support is made of plastic

such as polyester or polyamide.



antenna support (60) perfectly even. 5. The method of manufacturing a chip
card according to one of Cains 1 to 4, in which said antenna support (10
or 40) is made up of a material, the dinensions of which renain stable
irrespective of the tenperature and notably of a material wthstanding
tenperatures of approximately 180C mﬁtgout deformng or altering. 6. The
nmet hod of manufacturing a chip card acd rding to daimb5, in which said
antenna support is made of plastic such as polyester or polyanide 17 7.

The met hod;of prRNURACE YA R an Gl Py @%Cgrdér{l%e garcg aAJEo% W ch sai d
ass. t

antenna support Is made of epoxy g od of nanu a turlng a
chip card dteondidng im wBliahm$id nanhécha saugpramtenim sagporaf (doxy 40) is
made of figrous mat erial such as paper. 9. The nethod of manufacturing a
chip card 4t8dfding to Caim8, in which the step of manufacturing the
antenna consists in screen-printing |oops of conductive polymer ink on
said fibrous materi al support and in subjecting said support to heat

treatment 8o d9'% oMebReds&ld PARULAGTUEIE ndt Bf CARAUFEGARIRG at2hi p

card accordiRgnte, GhaiRidH Nshd Chnt 84KL NGubPSraNt epna et acd upddg step,
cavity cut-outs (22 24 or 52, 54) are made in antenna support (10 or 40)

further alpémﬁh@r©%% m%ﬁﬁﬁﬁﬁkﬁ54ﬂﬁ|ﬁ5I9f¢éﬂs of thermoplastic (32, 34 or 62,
64) together during the first lamnation step. 11. The nethod of
manuf acturing a chip card according to

9, The method of manufacturing a chip card according to

Claim 8, in which the step of manufacturing the antenna
consists in screen-printing loops of conductive polymer ink
on saild fibrous material support and in subjecting said

support to heat treatment so as to cure said ink.

10. The method of manufacturing a chip card acceording to
Claim 9 in which, during the antenna manufacturing step,
cavity cut-outs (22, 24 or 52, 54) are made 1in antenna
support (10 or 40) further allowing the fusion of both
layers of thermoplastic (32, 34 or 62, 64) together during

the first lamination step.

11. The method of manufacturing a chip card according to
one of Claims 1 to 10, in which said card bodies (36, 38 or
66, 68) laminated on each side of said plasticised antenna
support (5C or 60) are pre-printed with the personalised

card graphics.

12. The method of manufacturing a chip card according to
one of Claims 1 teo 11, in which, during the lamination step
of the card bodies on said plasticized antenna support (50
or 60}, a third plastic sheet or a layer of wvarnish is

added onto each card body, acting as covering.



one of Clainms 1 to 10, in which said card bodies (36, 38 or 66, 68)

| am nat ed on each side of said plasticised antenna support (50 or 60) are
pre-printed with the personalised card graphics. 12. The nethod of

manuf acturing a chip card according to one of Clainms 1 to 11, in which,
during the lamnation step of the carg, bodies on said plasticized antenna
support (50 or 60), a third plastic sheet or a layer of varnish is added
onto each card body, acting as covering. 18 13. The method of manufacturing
a chip card according to one of Clains 1 to 12, characterised in that the

t her nopl astic making up the card bodies is polyvinyl chloride (PVQO)),

pol yest er YRETTh®ERErhogol gfpr vpyhéactrR)g apciyicar bordt ecCPCiing to

acryl Onitrc;r{ee-béjfadj:fggfngtyﬁeneco(AQS,). characterised in that the
thermoplastic making wup the card bodies is polyvinyl
chloride (PVC}, polyester (PET, PETG), polypropylene (PP),
polycarbonate (PC) or acrylonitrile-butadiene-styrene

(ABS) .



