; qr e3eh8e$6T8GK# Met hod of manufacturing a contactless or
contact/contactless hybrid chip card with enhanced evennes 1
field The present invention relates to t He met hods of nanuﬁmmmmmmmmlmm"
contact/contactless hybrid chip cards, and in particular to a fgghiled of
manuf acturing a contactless or contact/contactless hybrid chip card with

enhanced 10 evenness. Bgﬁkgrognd art. The Contactleés gﬂi card is a system
used increasingly in MaFR8AsCEBRBPS2ACHRELNT; # FRRCRF ggﬁr?rsector, it has

been 15 develiiatticch iR lesy HAFIRI chiPlidard valtD difarcéd fenness
el ectroni c purses. Many conpani es have al so devel oped neans for identifying

their personnel using contactless chip cards. 20 The exchange of

i nformati on between a contact/contactless hybrid card or a contactless card
and the associ ated readi ng device is achieved by distance el ectromagnetic
coupling between an antenna housed in the contactless card and a second

ant enna boc&@exhnicalhefiredatier or directly by 25 contact with the reader. To
devel op, staore and process the ipformatio the card iis _equij d.wth an

el ectroni c notul ePRAPERTY s FW?EEJ‘?B threegﬁeeﬁma%o]'hetg‘ﬁt enrﬂggﬁngoca?éd on
a support sigddmiet hetWRe I Bfdbiatittisas 4 hey/titerc s esa vds whed ait e
printed with the graphics relating to the 30 subsequent use of the card.

The ant enna PARFPSTALE% 8O plRadtethef ePEc i AR Dr @ a CORFHGTH &P8d 0 of
fibrous i apey. - d o nuf ri
%Jﬁcl[agsﬂs/a%oyﬁ%laesséa %Prbr?&e_ mé?lgg EapBNUfREENT | NghRanced

contact/conta card further inc es three main steps:
10 evenness.

Background art

The contactless chip card is a system used increasingly in

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

electronic purses. Many companies have also developed means

for identifying their personnel using contactless chip

cards.

20 The exchange of information between a contact/contactless
hybrid card or a contactless card and the associated
reading device is 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 1is a

plastic dielectric support or a support made of fibrous

QT
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5 - production of the antenna on a plastic support by chenmically etching
copper. or alum niumor on a paper support, by screen-printing, - heat

| am nati on under pressure of the | ower arfd upper 10 plastic layers of the
card body, the outer faces of which are preprinted on the antenna support,
- fitting and connection of an electronic nodule. In the case of the

manuf act uri ng  nmet,hqd usi ng an ant enna su t made of fi er] al
and an ant efRESEA ensBFP‘nt%a R e a#?‘eenng'%gbﬁgor % trﬁaelg%gér%%%f)gl?és Aare
made up of tQadtQlctl/HeR AItaAHIC Hyaearids cale fure e ndclyries afhwde amirmve a
different Vicat point (tenperature at which PVC passes froma rigid state

to a rubber @t $PSte). Indeed, 20 the outer rigid PVC |ayer has a higher

Vi cat point than that of the inner layer. The inner layer, with a | ower
Vicat point than that of the outer layer, is in contact with the antenna
support.525-The Ipamiduattiiom sbép timsiagttenna sbackd ngplelss idi f uppart PMY

| ayers making up Lh%%,car bodi&z. and the antenn suprﬁgrt. Thi S sand 'th i's
then placed i n a ERYERNG PreEd THEPREAdWITC I 1 ' H sQbj 8Bt &4 R Feat
treatment at a t eRPYAUNE Heordp-pdiratielg, 150C. At the sane time, the 30
sandwi ch is subjected to pressing so as to fuse the different |ayers. Under

t he conbi ned action of the heat and the pressure, the outer PVC | ayer

softens, while tmeeajt?nﬂn&ﬁnsedi gﬁ% tﬁg?&séu?éfco‘f’i tRed 1lRier a\ﬂd:aﬁ%pg@f;l\gt

fluidises. The thus Tl ul Inner |ayer of the card bo ich
comes i 0o cont agtlasittic t hayens eorffa ttheapsatriie bodlyeertpré noetierniKagest nef
antenna in the mass, and the f| ui.dits%%d 5 RVYC ofm_:t hnené\/\éouino(r}q{ | ayers of both
card bodi es cone iHi% Rioittdt a'td etya cut- But s frhade ‘previously in

t he ant enna supparittt ithe @b iRidioibiing Ordrinslled tyr draisc atodelsd hetic 10

di sadvantage on the final presentation of the card. Indeed, during the

fluidisation of the inner |ayer of the card bodies, the outer |ayer softens

and confor by, def.arm t than,dde,defgr iyt i o
under gone g;m} h%helgnrcfgrsgi arlgferel(%? b%é?l%{ag%;&htxg%?hape of the réliefs ofertl%ae 15
ant ennalSuppoardpamEsuntidag dff offibleushinkiesisa bf anbe amt entignand steeemvi ty

CuLOuL S, T AP G PR Ot St LA 2 S0 d 00k PL L b "
of two or three plastic layers, the two main layers of
which have a different Vicat point (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 in 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 is subjected to pressing so as to fuse the
different layers. Under the combined action of the heat and

the pressure, the outer PVC layer softens, while the inner



20 are not visible to the naked eye but they cone out when the outer face

of the outer layer of the card body is prjnted as tone changes in the

col our of the printed graphics. Indeed,i%1the case of printed card bodies,

during the lam nation step of the card bodies onto the antenna 25 support,
t he excessive thickness due to the antenna causes the inpression points to

be spaced apart resujti i i eni of e col our d the cut-quts of
the ant enna SY§Fof2ds r‘&r}g a\M[h\&l “gﬂ%‘ Pz\/g%&ert helqar%néjroﬁréﬁl mb#]lﬁ%se' clg}ed
bodi es fl owgh @GRUSESi &Nl MEESSHEN M Nifinke heydrawef3Chd osekdt agaiyher
resulting in darkening of the colour. The exterior appearance of the card

i s gradat edwhich Tomesdiisg@y sird@etalvsideing @n4enife R dhyy screen-

manuf act ur i ’bgri%%tdacﬂﬁséfcacrh%s_ Q2 PhathieC UELNHAGS YRRON£1 o s aMi ch
the antenna“i's produced by chemi cal etching. Indeed, 1n such a nethod,
after |aki n@®vViCorg£ thiee Stiwapriinmerofl ayes scoppepoth acksdi bodiieisblcemen kawrk
printed card hodies, and the unevepness .of the card, even on m.cr

scal e, can B& S eehPByt evdsaercgvégg TSl rdRs RFEY Oeusg]?%pﬁﬁcg}]ﬁo
Wt hout aff egitidiha heigead operation of the card, this flawin the final
card appearance can be put forward by users who are extrenely sensitive to
aesthetic criteria. Summary of the laveatioa 15 The aimof the invention is

to overcome i s e di SAANAR] 205 b0 ALAMHEING amddventd ve JBactari ng
met hod enabling a perfectly even antenna support for contactless or
cont act 16ontcHatddss tade ich diig farals predmntitiamer @0 TWard nverdeah

therefore rejates to a t hod, of manufacturing a contactless. chip c or a
cont act / cont J1r’eqss%H§br' Py 8 npt%i’%i gia a#‘n?%%ﬁa osfupﬁhfgt,g%g\%

card bodi es KyyiRid,hefhsi et oF 1hgeantemBansupper icontd rats , elBetdofvmimgul e
or a chip linked to the 25 antenna. This nethod is characterised in that it

further incltifled: lgserrsteteithathen Shep MRIRATIRY | HREGEPRRS oMYo Q%\%h
side of the AN oURPYL bYE, NABOLAEOURARICEL S thedlrdNipd FRPGRS e DY

pressing at ‘a tenperature su i ent r the material of which the sheets
are nmadeé5t o aadfdrara aaupport resulting from the thickness of the antenna

and the cavity cut-outs.

Thus, the card obtained after lamination is not perfectly
even and comprises reliefs, Naturally, these micron reliefs
20 are not visible to the naked eye but they come out when the
outer face of the outer layer of the card body is printed
as tone changes in the colour of the printed graphics.
Indeed, in the case of printed card bodies, during the
lamination step of the card bodies onto the antenna
25 support, the excessive thickness due to 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 to be drawn
30 closer together resulting in darkening of the colour. The

exterior appearance of the card is gradated.



flow wholly so as to elinmnate any differences in thickness fromthe
antenna support and to forma plasticised antenna support havi ng even
faces, and 5 a second | am nation step carried 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 plastig ers making_ up the card bodies ognto the sticised

| |
and even 10 fdSes GfS a&ﬁ@ﬂ@rniglFHickeéﬁFéﬁna %ﬁppd?‘EMaﬂﬁﬁﬁk ed t he

sheets of thenBRlAiGhg Bebgtadesessptéordof ddigd | durgsadbecaidmcernty ects
and characteristics will” becone nore 15 apparent upon reading the follow ng
descri pti on snippiontef eneacevhch heéhgppantedndr avé n§EodNoslsi chy FRhpRical

shows the antenna suppo f co tlc t]es ri iLp.card,
Figure 2 sh&}&sChénge'ctlf)%(?lé%$’tﬁg an %ﬁné g[%tﬁg%rdt’ S %%Pi %QETCLgSEel% J aﬁ}(?)ér)lg
t he axi s5A- Ampfrimitgwte the Mapper I v iss Seicdildre afn tiiee hmisttied sesrd
ant enna support, 25 of a contact/contactl ess brid chkg card, Fiqure 4
shows a seCQQﬂ+Qﬁ't?ﬁQCBHFaéFFEEWRﬁﬁqegé EB%H9§3§ﬁgnYﬁﬁd°gc@br P o

the inventi ga130 Rt Siowy e adana SHPRY tddfommpoidaetd £sshehi p
card, 6 Figure 6 shows a section of the antenna support shown in Figure
5, along thgrphsias.B of Figure 5, 5 Figure 7 shows a section of the
pl astici sed antenna support of a contactless chip card, Figure 8 shows a
section of the contactless chip card according to the invention. 10

10 Without affecting the good operation 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
support, two card bodies on either side of the antenna
support and an electronic module or a chip linked to the

25 antenna. This method is 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



Det ai | ed Description of the Invention According to a preferred enbodi nent
of the invention illustrated in Figure 1, the antenna support is made of
fibrous material such as paper and has a >t hi ckness of 15 approxi mately
90um The manufacture of the chip card according to the invention consists
firstly in producing the antenna on its support 10. The antenna is made up

of two |oops_12 and_14 of screen-printe ol yney, nduct or ,i nk, .cqantai ni ng
conduct i ve Jllé’l‘?’emhé’liﬂcﬁoa?ssitl‘%/ﬁ,m%‘ﬁgg aé%’ (ﬁilfif%we%dﬂh%rb]o HHE one
of its ends dropkeathd Gritshred st,ﬁpﬁa(@p@daﬁa padsoeh bhelanritaiaseehiflit et al so
screenprinted, |loop 12 being linked to pad 16 and | oop 14 to pad 18. The

| oops are i FU@PIOLk &@ VEndarvenedades bieindge nore conmmonly known as a
cross-over (not shown in the figure). 25 An insulating strip 20 of
dielectric ink is screen-printed between the cross-over and | oop 12. The

el ectronbc rDGHoeNEOMtaRiimatg drhested rar iatsenttech fittdm & hpeciard @ff time | ast
manuf acturing step of the contact/contactless hybrid card. The Fnte a
design is r &PFFESROGHHES edOt o Pfie RRFHY ﬁsaﬁggﬁnanﬂ‘é@fsaﬁr?’or 750 51%e
chip cards. shRietsPait | EHEAhopPREL DI &bl M eseP] @5f PE@IUEhEOReRord step
contact/contactless 7 hybrid card with a cavity to house the nodul e that
i s count er s@oksistimg chnd fsdynopbrsihat t REepatBIoftwhePsappdet iy
the screen- prifig iyg. dit Lhg garddady ighchs i sanacledd Liql e, dace
of the suppoFt ot beari ng the screen-print 1n accordance with'the

det ai | etl0 deSfaaeat iocdh tife tural fredntigd tifi akareuft@ertng ipo oo lecd ¥ icoig et thess
hybrid chip _card of patent FR 2 801 707. 10 Thus, when the support is

t ur ned rounaﬁfbdykﬂQﬁf ﬁﬁgéﬂEErq 35449, bondi ng pads 16 and 18 of the
nodul e are to be found again at the standard | ocation for |SO size cards.
The paper antenna support can conprise cut-outs or cavities 22 and 24 so as
to increase the resistance of the nodule. 15 Thus, antenna support 10 has
cut-outs an®@xdefc deaqrirtian f e A@uRe# t he antenna being made up of

screen printgd | Qns00Pgp £8c8 TR LndtAldt JAGRS A §RYENNBEURBONo /D are
not even and nore paftlcupar y the face onto which the antenna i s
screen- pbi ntagghadeoitd ovapwon Fi gea@sng, Shand félilblwisgr atde stdrd pieitdrod with

manuf act urin cont act/ ntactleﬁﬁﬁpy rid card accarding to the invention.
A section of SIREEIEE Subpeit RGeS 25 61 dhipcdiid i s shown in Figure
2. The first step of the nethod according to the invention consists in

| am nating two thernoplastic |ayers or sheets on_antenna support 10. This

step is the Bigue |laihans dherdenid (PR R & FRtTaHertoTier et t he
card and isy r.af: {n section in Figure 3. This first |am nation
R R

step consi st usi ot pressing two honogeneous sheets of
t her nropRéstic 32 and 34 with a thickness of 100 umonto

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,



8 each side of antenna support 10. The tenperature and pressure reached are
approxi mately 180C and 250 bars respectively. During this first |amnation
phase, the tenperature nust be suffici ent® for the material of which 5
sheets 32 and 34 are made to soften and to flow wholly so as to fill
recesses 22 and 24 and the other possible cutouts made in support 10 and to
trap the reliefs of the antenna support such as those due to | oops 12 and
14. Thus, the reliefs of antenna support 10 are trapped within the 10 nass
of the thermaphast i€, shBWs ROrdBddi ¢h pbasthel stk HHLNS@pFIPPOKhodD Vit h a
thi ckness equal to approximately 220 um The possible cut-outs nmade

previ ously ddgure nt @deads tso s ifsuBtReaforfd 9411w /it he fusi on of both
sheets of thernoplastic 32 and 34 together. Thus fornmed 15 plastici sed
antenna support 30 elimnates any differences in thickness fromoriginal

ant enna Suppirnurk).7 Eheweecormedt@nmatil diheplpss tofcitsesl eartieous coupridttuent

| ayers of thg card Gon i.sts in.lam n%téi ng two card bodi es on each side of
pl asti ci sed nfemTa 51?31}&%5 §6”\ﬁ 97 5%f erence to Fi gure 4. 20 This second
step, carried out after a certain period of time corresponding to the
period of tine necessary for sheets of thernoplastic 32 _and 34 to be
solidified, Fdondiest 8 i sNPWSi iy BEChéPNpreSsithp t ReNtagélesse ahaPagaxd

t her nopl ast i j £ t hi to approximately 260 25 Vim nmaking
up the carda(gg&:@es}b]@ﬁttoﬂﬁﬁggﬁe%%?&'and even faces of support 30. Both
card botlbes 36 and 38 have been preprinted with the personalised graphics
of the card on their exterior face. Since plasticised antenna support 30
has a uni forym,t hi.ck s, t.hi.s step i ijunlar to 30 adhesi ve bondi ng

t han fusi ng.dg,&sa"alerde]gﬂstc,rﬁtem& g%sfrﬁ‘een%ng'et%h@%nerrper ature required in this
phase are madtdr@ierg t han thogerdfeatrdd anbailindranalofretitos. iveention

t enper at ures _and 9 pressures required for this | am nation steg\e%re %ﬂl y
appr oxi mat eIyt WEFEahFE 150 B %eespectiifel INCERAR hEMRBPET the Stidn of

the pressurisahifn apdtBeabingscyk! &% | papls0 5£4UaRt A | Bhibgnesse of a
contact/contactless hybrid card, the |ast manufacturing step of the card,
not shobb | epdrXimpiedy, Ghai.st The comifactiung npfa dha t \Cisie wiatd

recei ves the nodul.e forned.by the chip and_the . dual-faced ¢iLrcuj 0

Count er si nkidf§ A3 %l f’%v\gcht%el%‘éﬁ?i{lhgnpé:&élstlgtﬁe chre%%f%f gk’heé%(grﬁue%ln%gw th
the nodul e. t3@ agnt@ind Oodamage $UispSEt €80: pThat Hftdrie ahé emade up of
countersinking is carried out in the card body which is_opposite the face

of the anterf® stppBFt IrearPfg theCdcrisiegtiniinged. PPAYIRE RPN 15

which is inicantactnididi Adecdageceive he1aHBROLL siigh Rearding,dMe copper
screen-print of the antenna. Thus, during countersinking, the antenna

support 2Ps cuuntarkemk Betbr dophe hiagk onmurehekbdrendsi Acaked it e &t a
whol e wi t hi ncr;[ehebg}{giﬂé t ad Mg '&l"i1 eraé'&rentnge frﬁighb%qye hﬁ.sgoegc n-
ge stdc i n t

suffer 20 any dana as cracks or acerations. e case 0
| SO si ze chigricateds flsopvhlZhbéhweg! dEakedntof phle 16hiamdol ddpe loartd isad

standard, the reversed screen-print of th ntenna on the suypport and the
count er si nkiffy of P heCRFi t3FS anF%rgé’Pgego% Vit cﬁ??gtfﬁcc ligte Wehs t he

face of the commonly known as a cross-over (not shown in the figure).
25 An insulating strip 20 of dielectric ink is screen-printed
between the cross-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 card.

The antenna design is reversed compared to the normal

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

configuration enables production of a contact/contactless



25 support not bearing the screen-print allow the nodule to be fitted at
the standard |l ocation while maintaining the integrity of the screen-printed
antenna. The nodule is fitted by adhesi ve bondi ng. Two different 30
adhesives are used. The first adhesive is a conductive adhesive which
allows the nodule to be connected to the pads of the antenna. This adhesive

is nost preferahly an 10, adhesi ve _cont ai ni silver. The seco dhesi ve
used i s an Qﬁﬁé§ﬂzecaﬁgcﬁwgghl§ tﬁ%vﬁBﬁuﬁéthgPﬁg égﬁ%.nﬁé%ﬁfﬁigga?o Py
particul ar emRedidFink aifYyawaciadrd epadesopsos stesathe | ffaic® abso the

possible to use a "hot-nelt" film adhesive which is 5 placed under the
nodul e bef orselPPeFdr t POATiRGo thite saraenvREANEhe fi+RreniNorths A &P9% a

contactl ess w%qic% c%d, ignt@d}{@a@ypmn& 40 Looks.as J4 | lﬂ%tser a%&% b Fi e 5
and, in this case, The antenna design is not reversed. 1 $6VIOUS y, an
ant enna fadéayriofg t tbe | canpeed2 parictddinf ascoeedanpe ntedh | tkei sderaoidiexed on
support 40. | n caontrast to contact/contactless hybrid chips cards
contactless‘%ﬁﬁﬁf%ﬂ%%ﬂ? do bt h an @FEEP onié%ﬁoduwg?ugaFggngP whith is
visible at thstedrehfcditeLandorbat aiel estaond patepdulEr oe a@hi p
50 i nbedded in the card. Electronic nodule or chip 50 is fixed onto antenna
support 40 dfd:is directly connected to bonding pads 36 and 38 of the
antenna as a result of a |ayer of conductive adhesive enabling ohmc

contacts to be achieved. In the case of an electronic 20 nodule, this can
be pl ackd i Mg, ecdsn dfhe upppdr 4 sictugiedvreound héodndjine . pade athntilee

connection can _he achieved with conducti v dhesi or W thout adhesjve
by sinple ccc}rﬁqgt'. %,Qﬂcglrﬂﬂa pﬁfi?po]raﬁ atﬂfgjlcﬁa% %‘fs ecd?ﬂ)#l’“ﬁsee RRe '?%Lcl% sed52 and
54 whi ch ar e, qofief enabl yné orgmhRfter 16eaeeBnprid i NE02% iGfe t Barast ennge

These two recesses are used to increase the nmechani cal strength of
el ectroni c AARA% VLMD SEPPTRUSCABNCENREL§GpFULtroNE Sher GRS ahdl/ or

cavities andfeljels, die dp Lhe AL BANG RIS W AnSHeRIP! | nted 30

i nk | oops. a result, both taces of antenna support 40 are not even and

nore pallbicularly the face onto which the antenna i s screen-printed.

FurthernDreTgﬂnggﬁ%g#B Oghpggrt ﬁ% 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 onto which the

20 antenna is screen-printed.

Following Figures 2, 3 and 4 illustrate 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 homogeneous sheets of

thermoplastic 32 and 34 with a thickness of 100 mum onto



of a contactless only chip card conprises a notable relief due to

el ectronic module or chip 50 as illustrated in Figure 6 which shows a
section of antenna support 40 of a contadt | ess chip card along axis B-B of
Figure 5. 5 The steps of the nethod according to the invention applied to a
contactless chip card are simlar to the steps of the nethod applied to a
contact/contactl ess hybrid chip card. However ri ant_of the nethod

accordi ng t &3e ANt Pdn TBtEBBF‘i e8UPB°t he ]c%gev € CofBRSIZE ThiH S ar ds

equi pped W theakBleeClie@Rrnedmdwke appRoghinBt&dyandsativaninge2st y wmpm i es
to a contactless chip card 50 equipped with a chip 50 connected directly to
t he ant enna r@sacs iviglyst r &vednah dévid | fiFst guasingtioanphpses Ahe

secton of AU SHRPHESEILA" 4, AGE CP8- O GRICe)2a PIGMN Wity dHl QUr @
6. The first"-Step of the nethod according to the 1 nventionh consists in

| ami nati Bg tsedtaye3> amdshéetseotnadeertmpdasterc and ahbefdaws wipdrlty 492 20
This step is the fi

rst |amnation_phas the various constit.uent |ayers
of the cardand9 sttt usEFgPeas; %zséaé’tqetﬁji%n iﬁﬁ?eog?’efhipsosfsil%gte ca¥
l'am nation ifp CRAgESHS | Buppstng 1y A0d Ricessidy twe hedDpefeows siiget s
of thernoplastic 62 and 64 on each side of antenna support 40. 25 The

t enper at ur e aAiETEe SSARRE Tle FUEY af £hgiin duaei @l P0G AP 5H! barlaus,
respectivel y., _Sh . t her | C i Ch i pli t Q- f of

t he antennaycsht?ppgﬁlér‘?%%e?\%i %ﬂge%?c% r%n?%g\@n%dgloesaol?é)c #ggggal g’lgglﬁfno?gl?eed
with a tLbrougisscavifty the andertmeplhistinessthesgrfatmingham thagoichsedkness
of electronic nodule or chip go. ,Cﬁvit%%ki S situatﬁg on sheet or}‘l el

t her nopl ast i EIEUCHRRHE PRV LbRi 8 MOdTREesS &S50 LR R reh
sheet 62 is pl@cegh onThel2p3upRBNE 48ubebare | pabBat hpsvasdssychofiodthe or
chip 50 is not in contact wwth 56 is preferably circular. In the case of

thi ckness ofariBUmarfhRPLy R RFrmP LD ke d-he el amt@hrROth hehedtTkne
t her nopl asti ¢ 62tg§r gg@!afs)t?ggZOO%n g%qﬁc?\éggylﬁr%{e}r?u.al s s had g

el ectroni c sheet chip a Irectly ;ss of layer
of the dbangilerstafcilduds, adtenng tshpplbintst30 aglhminehest emy tdief peressces is

10 applied on sheet of thernoplastic 62 or, 64 and not_ on.chip,50, such that
it is not sud} e’E?Je‘ak’f‘%s%ngrQF‘ré’srsl%ﬂ %‘iﬁfb“%aﬁ%BOF? 1$hep§rber’rp%?%?%?e

nust be suf fjglgHt f %H@sgabgnﬁﬁefﬁaﬁW6@@ &§bRSt $t8dnand a4 rar e Mutige t 0
soften and to flow wholly so as to fill recesses 52 and 54 and 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 be solidified,
consists in fusing by hot pressing two layers 36 and 38 of
thermoplastic, with a thickness equal to approximately 260
25 wum, 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 is 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



15 ot her possible cut-outs nmade in support 40 and to cavity 56 and to trap
the reliefs of the antenna support such gs those due to | oops 42 and 44 of
the antenna. Thus, the reliefs of antennda support 40 are trapped in the 20
mass of the thernoplastic, thus formng a plasticised antenna support 60
with a thickness equal to approximately 400 um The possible cut-outs nade
previously on the antenna suggort fur% er aIlI oW %%t.ter f%si on ofe b%tnll
sheets of tREPRSPFESti LSB3ILRG 64°Coghtdr . 1FRGLFdPRed 525501 &4 cided
antenna suppgpto&@mekieniynabescaanddilbioebanreesespeldtiicingss Fur@heatogie)al
antenna support 40. The second | am nation phase of the various constituent
| ayers of tkBecaturaldyl sf§ ithe pFeRsihbsathwrr ap8dpdtiadsingD 6XCegEh 1§ de
of plastici aggoagggpggdsupport 60 with reference to Figure 8. This second
step, carried ouf after ‘a certain period of time corresponding to the
period of 13 tinme necessary for sheets of thernoplastic 62 and 64 to be

solidified, _consists in fusing by ho [ eSSj t avers _66 and 68 of
t her mopl ast +& \ﬁiﬁ Ce?steni%‘ﬁn%sgoréﬁﬁ?ﬂ:}?gngzﬁﬁ#gg?ﬁ:ﬁg{o#%Gﬁaﬁ%’ né:klengiausﬁc t he
card bodi espanulflethrihastdtdsest atHeevardf, aces odhsuppont the. Mafuresgr d

bodi es 66 and 68 have been preprinted with the personalised %rﬁag'hi cs .of the
card on theCONELEES din f aReN L& Rk NGB GaYdd Yant EnRRLShpBEFEIE6Shdd S

uni f orm t hi , ' t i r Mgyl t dhesd ver hondi ng Adhan .
fusing. 10 %ﬁgigesﬁpkﬁetahg@%r Ztsﬂsgtjrg:hgr%] tbﬂg tgrrlr%er ature required in this
phase ate nUolntewsinkiagy tdiese alsleavs ntle tbonidingnpbdaethode THear of

tenperature and pressure reguired for this [ gamnatiqgn,st are only

appr oxi mat el*€128@t§RH2 156 rst%} sB‘@gPﬁ\?el y.goFLﬁ ht;r\irorlf-‘org,8 t%%m?jg%atqhoen of
the 15 presgdrieeaiigin mndb heaid Ngneyshes touateesindingdisl rward echsmtof a
contactless chip card as shown in Figures 5 6, 7 and 8, this ste

is the
| ast nanuf adiurthey ek kedy nehtah gis20PpessEai hjet dagev &t ffte cﬁrﬁ'teﬂgla
nmet hod of t i nt i t niactless i pigar S
@%ﬂé}ﬁ)%l%%gfgﬂgp% Ocfebf %i@ﬁjc, i i pifardhe shaett Mody

t her nopl astic plied onto the face of the antenna support
opposi t €5t hathircdceiisi nin el @ottrart ¢ witdul eher ¢ 3F cihe25s@pBerpe not

perforated with .a cayity 58. Cavit 8 is sjtuated he :

t her mopl ast ;‘g@a@&n&cﬁr&eﬁalscirfeeps pg\éﬁl rp8§ed£g? t%rét?lg%%ti ?Flhlg%’ el B i ¢
nodul e or chigurRQ@rdimKite, cese, adienng tdidddrtst isagonatieasusitie e fdwe chi p
- is conpletely protected fromany stress due to the pressure ap{)Ii_ed o}[ll 30
sheet s of tm@anﬁﬂkxnﬁnghpgmq;qusince it is set as a whole within the

PVC of the inner layer of the card body, it does not suffer
20 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 of the cavity
in the card body which is in contact with the face of the
25 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 module is fitted by adhesive bonding. Two different
30 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



14 A second variant of the nmethod according to the invention can be applied
to a contactless chip card in the case \r/T\,E re cavity 56 is too large to be
filled by the material of sheet of ther §I astic 62 during the first

| am nation step. 5 In this case, antenna support 60 obtained after the
first lam nation step conprises a hollow due to cavity 56 and therefore is
not even. Support. 60 can therefore recei g at the laocati.on of cavity 56,
an epoxy- t yFETFEHE (S RIEAC P EETToni Eodaretar 26HEs 156 MRE e 20

pl asti ci sed aaiHeayine WhispEdl S Remeiiley @y ethe Therd heRdmpt @sig ctaised
for the constituent | ayers of the card bodies is nost preferably polyvinyl
chl ori de (PWOLtisitlagaPmiashined tholdy cstaoqyl a e RYhe ol prd 3t ehe YPP)
15 pol ycarb t : jdJLid er i ene-si ABS Jwhi i
ot ant to opedt P RAIE S i B AT Sl ot el e

support Suclplasceublunestrertier mpalulamieef e dm ey tdre poxto dires scapport s
alsoinrelief inrelation to its support. The invention applies therefore
to any type of antenna support and any type of antenna, and in particul ar

to support s yHeie @d enndent i¥hi GR Al itbrel cehratieeaBt &Nip SewpR) t
must be made up of a material, 25 the dimensions of which remain stable

i rrespect i v@NieNie SURRRI a4l &L QfleP st abt YT ak Sehtidh i BHIWFR h3t M i

t enper at ur e fifs appsoxXi MEaLY L3RCnial hQ&EsﬂfJ or i ngngk alARidi&d. s
CLAIMS 1. A nethod of manufacturing a contactless chip card or a

cont act L8ontracstviesss lhybran ehipnoar chackenup sofigtaw S amsenha sogpdrd ,0f wo
card bodi es on either, side of, said _antenna support an el.ectroni ¢c. npdul e
or 8 ohip | ISEEPT P e Bihal Eh A eras i ReRGFE; 20, ih it des:
10 a first l@yridaidadt At Lisd s iHdb A farsigyy davad o mgenestise et 5o of

t hernmopl astic (32, 34 or 62, 64) on each side of said antenna support (10
or 40) by predsismgatnet teaperabuedestrenéremrdpde  t Be fngeefalwbichnieh

the sheets afe fRde S e 1ﬁhnpa lfowe 12 whol 4 QtasS Lo £ 4 nat £- any
di fferences ilﬁSltr% ck%gss%%o%t e éaér)lt fgnn:[ts(gpport %n% tto ?or m a %‘% astjl'ecci sed
ant ennalSupperdul(eE83®mwra 6HihadA nigneaded acestheanthrd. Electronic module

or chip 50 is fixed onto 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 ohmic
contacts to be achieved. In the case of an electronic
20 module, this can be placed in a recess of support 40 not
shown in the figure. The ohmic connection can be achieved
with a conductive adhesive 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-outs 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



a second | am nation step carried out after a period of 20 tine
corresponding to the period of tine necegfary for said sheets of
thernoplastic (32, 34 or 62, 64) to be soridified, said second step
consisting in fusing by hot pressing two plastic layers (36, 38 or 66, 68)
maki ng up the card bodies onto the plasticised and 25 even faces of

uniformy thick antenng .support. (30 or 60) .plLasticiLsed_b (e IS t f

t her nopl ast P&, 32 © éiﬁﬁﬁgiﬁ%ﬁéréfh%t%%%da88%§8?%58t8 épggkﬁf ggbjﬁﬁﬁ to
a contact! eggeChid Cardhtidhivhi elddsdied sheedhind 30 t her noplwst tatéd2)inmhi ch
is applied onto the face of said antenna support (40) recei vngi I;r%troni C

modul e or cHAREUES0)S whiseh f Hhavedawses ta othiBu g 3 ySEBRYE dSts
thickness i %o%rt%%ttﬁ%s.tsh%&igh%aw GKReSS 29 st e ChifD FigRird Gavity (56) being

situated such that said ctronic nodule or chip (50) is inside the cavity
when sai 8 sheet (62) is placed on said support (40) 5 before the first

| am nati on age and such_that el ectronic.nodu chi Il ts
contact Wit ais&eﬁ?eecff(%%.m%Fhﬁeaﬁ%?ﬁgan flcﬁa(r%bFagtn&rel%%goe{l chip lc‘:'lacpd

according teolQ Aaitackldds Whoh sard sheesimilahetoophestsiteps6HE Wieh is
applied onto the face of the antenna support opposite that reggi vi%ihe
chip i s perfethosd aprhied choi By IBHACYLAREA SHeh WL &ft G2 ‘ai d

sheet of ! NofiRRIAS! L v(aQﬁi)aﬁ'?g) thal rdeHod HRYROSRH 1 thie tierdbcasi on

of el ectronic nodul'e or chi . 4. The method of manufacturing a chip
card actor diappliesCtai mh®, dasewnitcadiat tshgsrorah e @Mardm ahirgest ¢vith

receive, at the location of cavity (56), an OXyslY. 20 i ect
el ectronic MASUule SGFIERLS (gﬁﬁu&ﬁd éﬁkeaplggfﬁci%%d %ﬁﬁenﬁéf%ﬂﬁhéﬁéd§égn
perfectly ewpliss Hhe dethotaof Lomauéntputand a0Ckiguipped adddr ¢ nthiwm one
of Clainms 1 to 4, in which said antenna suggort 25 (1Q or, ﬁolzlsetl S macﬂe. up of
a material, SheTMRHGDrd BRChhy chOr BRGI ANELRBPe 2RFr dSphddti W Tt Ghet ™

tenperature inot;aplpy; nat e iglq W t hstandi ng tenperatures of
approxi mately Cl\%npt hlogﬁ{r%ef orming or altering. 30 6. The method of

manuf actBring a chip card according to Caim5, in which said antenna
support s nAadseecogiéjrl. ag%ignggggaagu 8!)¥93516r ot ap%%%rgcq:e.l:ess chip card
is shown in Figure 6. The first step of the method
according to the invention consists in laminating two
layers or sheets of thermoplastic on antenna support 40.
20 This step is the first lamination phase of the various
constituent layers of the card and 1is illustrated in
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 antenna support 40.
25 The temperature and pressure reached are approximately
180°C and 250 bars respectively. Sheet of thermoplastic 62
which is applied onto the face of the antenna support
receiving electronic module or chip 50 is perforated with a
through-cavity 56 and its thickness is 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



17 7. The method of manufacturing a chip card according to Caim5, in
whi ch said antenna support is nade of egiéy glass. 5 8. The nethod of
manuf acturing a chip card according to im5, in which said antenna
support (10 or 40) is made of fibrous material such as paper. 10 9. The
met hod of manufacturing a chip Caim8, in which the step of antenna

consists in screen-pr,.. conductiv ol r ink gn said s ort and in .
subj ecti ng SAFPOL: t_r4é)aft %ﬁ%f’rgo EQBE'B_XEEPE saifg i _‘ﬁ?hcaﬁggﬁcc%f%‘f °
nmanuf act ur i ibduhe 5 NEhDY B0O0RS ot | 11 odsnPBEEr hathsupeert 420, heakidp.
The nethod of manufacturing a chip card according to Claim9 in which,

during the aft dihPrefrraktvurehecetap, Tavihe easeolfsa( Zhimpomigh x4)

are made in t a p 10 40) ow ng.the ' f
both | ayers %ﬂ‘q t eefsrrgnpléaf;t ng(%’ﬂé aggfé orQGZ"I,'&%%I&% ogééitE hg'%ﬁu&i ngéﬁée%]llfst
| am nati bn steemeckled The netHwod afterareyf adthe | nthixckoleges carfd acwsdi ngf t o
25 one of Clains 1 to 10, in which said car odi es (36, 38 or 66, 68

| ani nat ed orf Riiafd 16 égl ¢ §9PRL sEY %r(?t é’ﬂhaagépg&et @%6m8§e€0)3%re
preprinted wWdh dhearsapldisad e graphics. 30 12. The nethod of
manuf acturing a chip card according to one of Clainms 1 to 11, in which,

during the lam nation step of the card bodies on said plasticised antenna

18 Thus, during the first lamination step, the pressure is

10 applied on sheet of thermoplastic 62 or 64 and not on chip
50, such that it is not subjected to any stress which could
damage it. The temperature must be sufficient for the
material of which sheets 62 and 64 are made to soften and
to flow wholly so as to fill 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 wum. The possible cut-outs made previously on the
antenna support further allow better fusion of both sheets
of thermoplastic 62 and 64 together. Thus formed
25 plasticised antenna support 60 eliminates any differences

in thickness from original antenna support 40.

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

a certain period of time corresponding to the period of



support (50 or 60), a third plastic sheet or a |ayer of varnish is added
onto each card body, acting as covering. 13. The nmethod of nmanufacturing
a chip card according to one of C ains 11¥0 12, characterised in that the
t her nopl astic making up the card bodies is polyvinyl chloride (PVQO,

pol yester (PET, PETG, polypropylene (PP), polycarbonate (PC) or

acrylonitril_e-butadi enelO s re ABS % .
A A A A% AS RS RE RS SR%YA L C}/ ﬁqk%/é%@éﬁfﬁéﬁ'ﬂ“ tic 62 and 64 to be

B} &FHPY! 0] e dokaalieal, caleal el £ al sakheahealnal el cgk@abmhc&}ﬂ@ah@]@ﬁ cajc
a] ca] ca] cRa] ca] cal cagéca] ca] cal] ca] calU] ca] cRa! >NP _b$$yR& (***V1X122677

9U]>>7{ W ]nhc é]‘}éa] ] & cd}ri,%ﬁmﬁi]]@bi]fc%ﬂ c ¥idY ca] chljléﬁi"éﬁféa] R&eh] & cajc
alU] ca] ca] ca C 122 E J OQLRT

VWV XYZ[\\ ]~ %%)#r %&ﬁ@t%%f h@g] cﬁr}\czr] C}é] ?a] cg cai ca]c{ag ca ga (%] cay ceﬁ]{ caj ca
] ca] ca] ca] C@]lcaas]taa:]lcs@]cbaa]rrch]ema}maafata@sa¢fa‘§uppoa]:cﬁpcaﬂ3btt@)lﬂamBu:Eﬂnﬂjsaef Rg

\L/J\%\%l XYZ[\\] 2% 8B6) whBhcRItfc] REPRa) REFREF REF L a) bhi a2 c AT RS 302 a) ca

]caJca]ca]c dcalor] caleal 6atgal 6al caheakcakadbealbxP] IFad®.10%Mdd - Y10
W& ()-! 9@ T0W1& ()-> Z 10%v& ()-:! 10%& () - _ _
L 10983& () - IPG%GIic BT @RLenDE] (IEPROLE | 6H100%&s (R W &iomhr {higkpasee () -

Gl pi#10% () E@W@s IO 127" 1878BhEL vl R 0y SHEWME d )rig 1OM

nghéggfgigW%&d)ré@#lﬂ%&tbplgﬁﬂﬁWNH&dﬁdlFM&O@@MP?rBEE#QO%ﬂH@K@ai4F#10%M
M () - B this phase are much lower than those used in a traditional
method. The temperature and pressure required 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 wvariant of the method of the invention
applied to a contactless chip card, sheet of thermoplastic
64 which is applied onto the face of the antenna support
opposite that receiving electronic module or chip 50 can

25 also be perforated with a cavity 58. Cavity 58 is situated
on sheet of thermoplastic 64 such that it is 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.
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cavity 56 is too large to be filled by the material of
sheet of thermoplastic 62 during the first lamination step.
5 In this case, antenna support 60 obtained after the first
lamination step comprises a hollow due to cavity 56 and
therefore is not even. Support 60 can therefore receive, at
the location of cavity 56, an epoxy-type resin to protect
electronic module or chip 50 and make plasticised antenna

10 support 60 perfectly even.

The thermoplastic used for the constituent layers of the
card bodies is 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 of a material withstanding
temperatures of approximately 180°C without deforming or

altering.



10 10 10! f5#109%& ()- @L!' 10% & ()-!+#10% & ()-y _b+ H }[9rS4!yy#109& () -
~y#109%&' () - !ay#109%<<& () -
1096&f()-NllO@G&f()-!&r#lowmx&'()-zH!i"#$§$$$}oP4!!yy#lOW&le%w&'()- 10 10
10! y#109&' () - !'~y#109& ()- !'yy#1l0% () -

$EURE N(zX6P4! ! p' #109%&' () -! #109WWK' () - 3#10%vB& () -! y#10%&' () -!9-#109%66& ()
-!9-#10@6-&f()-A(Z)WS&?'*(***+rP4!!p'#&gzgﬁglowﬁf()-1310%w&f()- 10 10

10!} #109%& ()-!| ' #109%&' () - +% ;

-C./0SIWU3PA! T #10%&' () - 1! #109%&' () - 1! #109%&' () - 1! #109%& () - 1! #109%& () - 1! #10%&
()-1S1T1ULV1X12224xVA! I y#10%&' () - 3"! ky#10%&' ()-3"9s10%W&' ()-M 10%& () -zsl
0%v&' ()- 1010 16488 ofrwmamrfiagtupging a contactless chip card or a

10! p2#109%&' ()-!t 9 , () -1S 0% ()31 }y 9& ()-3"! =~ IR () -3 7778

99: ; oM+4! ~ #10%'2%%9%%@%1%%%7%@%5%1 aﬁ%(l)d% &gﬂ % ééf%) ?ﬁf@&g{%})ﬁ% & ?’? e’

10% & ()5 10; ==>=rremrndWMbuppdd¥® (Dwo card bodies on either side of
said antenna support and an electronic module or a
chip linked to the antenna characterised in that it

further includes:

10 a first 1lamination 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 sufficient for the material
of which the sheets are made to soften and to flow

15 wholly so as to eliminate any differences in thickness
from the antenna support and to form a plasticised

antenna support (30 or 60) having even faces, and

a second lamination step carried out after a period of
20 time corresponding to the period of time necessary for
said sheets of thermoplastic (32, 34 or 62, 64) to be
solidified, said second step consisting in fusing by
hot pressing two plastic layers (36, 38 or 66, 68)
making up the card bodies onto the plasticised and
25 even faces of uniformly thick antenna support (30 or

60) plasticised by said sheets of thermoplastic.

2. The manufacturing method according to Claim 1 applied

to a contactless chip card, in which said sheet of

30 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)
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electronic module or chip (50) is inside the cavity
when said sheet (62) is placed on said support (40)
5 before the first lamination stage and such that
electronic module or chip (50) is not in contact with

sald sheet (62).

3. The method of manufacturing a chip card according to

10 Claim 2, in which said sheet of thermoplastic (64)
which is applied onto the face of the antenna support

opposite that receiving the chip is perforated with a

cavity (58), cavity (58) being situated on said sheet

of thermoplastic (64) such that it is superposed at

15 the location of electronic module or chip (50).

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

20 resin to protect electronic module or chip (50) and

make plasticised 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

25 (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.

30 6. The method of manufacturing a chip card according to
Claim 5, in which said antenna support 1is made of

plastic such as polyester or polyamide.
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|&@y10%&}() m Claim 5, in which said antenna support is made of

epoxy glass.

8. The method of manufacturing a chip card according to
Claim 5, in which said antenna support (10 or 40) is

made of fibrous material such as paper.

10 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 said fibrous material
support and in subjecting said support to heat

15 treatment so as to cure said ink.

10. The method of manufacturing a chip card according to
Claim 9 in which, during the antenna manufacturing
step, cavity cut-outs (22, 24 or 52, 54) are made in

20 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

25 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 (50 or 60) are preprinted

with the personalised card graphics.

30 12. The method of manufacturing a chip card according to
one of Claims 1 to 11, in which, during the lamination

step of the card bodies on said plasticised antenna
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one of Claims 1 to 12, characterised in that the
thermoplastic making up the card bodies is polyvinyl
chloride (PVC), polyester (PET, PETG), polypropylene
(PP), polycarbonate (PC) or acrylonitrile-butadiene-

10 styrene (ABS).



