;qre3eh8e$éT8GK# Met hod of manufacturing a contactl ess or
contact/contactless hybrid chip card with enhanced evenness ﬂmm

field The present invention relates to t met hods of manufa ﬁﬂ@ﬂﬂmmmw

contact/contactless hybrid chip cards, and in particular to a ne;lﬁ . 0
manuf acturing a contactless or contact/contactless hybrid chip card with

enhanced 10 evenness. quk round art The contactl ess cﬂi card is a system
used increasingly in ¥aFPGCEMARRPEACHITLNT; R FARtRCY §g§r?rsector, it has

been 15 devebaradt?eon taRd1ese nRBIRN chipHiadd SviddhS @it b @ viinness
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 j ocakelinigaflh€ieddder or directly by 25 contact with the reader. To
devel op, store and process the information, the card is equipped with an

el ectroni ¢ ABGu~. BraAPRhR i siBVeIKetPR o tHfelaitenndo Théhﬁnté%%gh@§slod§@ed

on' a suppor aﬁh%%%%%@ih?tW%%ﬁa%%?d&%ﬁ%d%%@é?&H&Hﬁxp%%@bf{?%ﬁéﬁ MY cfy are

printed with the graphics relating to the 30 subsequent “us 't he card.
The ant ennapsupponflairs t@a pl astihodi ef eoamniud asxppamty ox ecstpptiessader of
fibrous 2 terial such.as paper, The nethod of nuf act.uri ng .a

cont act/ confRBEPELL CRPBAEG 1Ear T AVPRGR | nEPOes ThBe it st diuianced
producti®mn efehhesantenna on a plastic support by chemcally etching copper
or alum niumor on a paper support by screen-printing, - heat |am nation
under pressure of the | ower and upper 10 plastic |ayers of the card body,

the outer fages 9bund 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 1s 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 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

AT
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whi ch are preprinted on the antenna support, - fitting and connection of an
el ectronic nodule. In the case of the manufacturing nethod using an antenna
15 support nade of fibrous material and antenna screen printed on the
antenna support, the card bodies are made up of two or three plastic

| ayers, the two main | ayers of which have a different Vicat point
(tenperature at which PVC passes froma rigid state to a rubbery state).

| ndeed, 20 FRé&SEdrdr PPERd PYCRABRY - hdd%a ARFREA VPEat™porhaCtRaANPhat of
the inner |awglacHeon?aek 1e@tehybiitd & dOVRIrtfisati RO e d hal-ddat, of the
outer layer, is in contact wth the antenna support. 25 The [ am nation step
consi sts i nsskegeking the different PVC | ayers making up the card bodi es and
the antenna support. This sandwich is then placed in a |am nating press.
The sandwi ch is then subjected to heat treatnent at a tenperature of

approxi mat ely | 5@@odfcttibe safe tHde.ariRen30 sandw ¢hass isubsegbedtt Gy
pressing so as to fuse the different |ayers. Under the conbined action of
the heat and theCheddsgldy tHeCbN®r CPREEL aPdr SBOMIcHSIM WhT | 8Nt Ife RaPRF 4
3 layer made of i th r_\i.cat. point fluidises. The thus

fl ui di sed PVC of %t ggir\#ntgry I%acjf%\r%op\gtlﬁglc ‘d body which cones into contact
with the antenna traps the screenprinted ink of the antenna in the mass and
the fluidised 5 PVC of the two inner |layers of both arq‘bodies cone back
into contact vialCaH thAERadws %%ﬁ%rpgﬁﬁ?ﬁﬁg?yoﬁnt fe LaNEen AR S UppRTE .
The aboyg met hod ginfertunal@lys has ahaeshhet bedl) dirsadyaptageerd her
final presentation of the card. Indeed, during the fluidisation of the

i nner |ayer of thW&icdr @rsodirePriiedarerthaart guta envorand: conf or s, by
deformng to a | r, tent t def.ornat jQ g e, by. the inner

| ayer of PVC, to%ts'L?ngCls aﬁg{aofc Otbﬁ)eré Cbvjt%eolne;‘eo sfooafqpt lee%lt%%gﬁtcg%ad@uep'port
resulting fromthe thickness of the antenna and the cavity cut-outs. Thus,

the card obtained after lam nation is not perfectly even and conpri ses
reliefs. Natlir aths, cBREs&Ini LhonmPEMLEFS uFa ngr d'GidtoVi UFbRE £F tHRERkRd

eye but; § hey copp oubqben t hei gubes faneofat hgnautgr havehnal $begard
body is printed as tone changes in the colour of the printed graphics.

Indeed, in ©wentase cof e mdcrrer dumRiEs, e ierrd Heodiad mite omade epp of
the card bodies, gnto ! he, aolenna 25 SuppoLLy L exgessiye: { highagss dye to

the antennadaus%2 (He I'preéssi-on poin 0" be spac apart res ing’Tn
bri ght eni ng wofi dtheh£od oudr ,diamtk tdrec cut catt it hetanpenagusappar twhich o

whi ch the PVC of the inner layers, of the card bodies fl ows, causes the

i npressi on POiMERR I et v 369¢F 0S8R TPoFet Rer TREHY i HF 9 dat KEFFAg of
the colpyr. +Hae exteri o Qappesf@ngg el thes car diiighdr adatg8d. point than

that of the inner layer. The inner layer, with a lower
Vicat point than that of the outer layer, 1is 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 1is then subjected to heat treatment at a
temperature of approximately 150°C. At the same time, the

30 sandwich 1s 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



4 Thi s di sadvantage al so exists in the method of manufacturing contactless
cards using a plastic antenna support onto which the antenna is produced by
chem cal etching. Indeed, in such a nethod, after lamnation, 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 graphi.cs. 1Q Wthout affecting.the good
operati on oﬁayﬁé @ﬁpﬁ,thPS%V%anF% thoﬂgﬁa&%GéﬁdFﬁﬁﬁ%ﬁ%&ﬂﬁ? be Hut

forward by WsgLs o &f & expienely $eRsi 1hNert a /RSt heti Gy | Egbha pLoypmary
of the Invention 15 The aimof the invention is to overcone this mjor

di sadvant agehbghprconesi ngtan contedti we tin fifcacnireinng rhatapsd tdreald dreprar
perfectly even antenng suppotrt for contactless or contact/contactl ess
hybrid chi pPEéPgsdt o %gt gf‘ﬁecfn%]%el? ngéﬁt i"OH % haerr“gf 3?’3 re Ulaj’[cg 539 a
met hod of meguf agt WHagtwo conhaet hags rehidr asstth otasd cobHaek/ comicadidEss
hybrid chip card conprising an antenna support, two card bodies on either

si de of thelafPerfNAPpoltdantPBht 8l SEttroMtE Bl e VA VY | Lhkedhe o
the 25 antegggenggiguggbggq is characterised in that it further includes: a
first lam nation step consisting in fusing onto each side of the antenna
support two honbgeneous sheets of 30 thernoplastic by pressing at a
tenperatureTﬁuffic'ent for % e material of which the sheets are de to

soften and TP§ f18R°Wfol | PeE8°8s t FrEOTHURETE tahy B er éftes 35 T Tihess

from t hey anyeBRavEHRRGE! 0ANG HEO M @ Hlsesidatised Fntenasupporigday) ng
even faces, and 5 a second |am nation step carried out after a period of
ti me correspomdngg thet Hdustised ion t Phe T edsaey fbavehe ofhebhs gtard

t her nopl ast | .q_be lidj.fied, S 1.Sti.Ng i .0gQ: hot
pressi ng tm%gs g?fig%%éfg#%hﬁgk7%%gu%g§ﬁ£g%a%gab%§?§§§%ﬁfok%ﬂéL%$%§%¥g¥sed
and even lO0tbaceslefséhe extiehar nityart htbk aletfenme tsiuppontdetashe clbyedtyy t he

sheets of thernoplastic. Brief description of the figures The_ aing, abjects
and char act éPPEET cLYGY | Ogec%\fﬁa' moPe aﬁBéP@ntC’fupaﬁer =i iy ¢ hg%f o’i‘Q}Péowi ng

descri ptd onawebhnkekappree e sune iappendad tHaaWHGsdy WH Chind i g énrla
shows the antenna support of a contact/contactless hybrid chip card,
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.




20 Figure 2 shows a section of the antenna support shown in Figure |, along
the axis A-A of Figure 1, Figure 3 shows a section of the plasticised
antenna support 25 of a contact/cont act | dss 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, 6 Figure 6 shows a section_of the antenna support shown in Figure

5, along théNagi s BIBEY2RFgEPe 5318OFi goFeSTSshot® a Sekti o '0tot he OF
pl asti ci Sedm%ﬂh?ﬁ@@u?ﬂﬁgoréoﬁ{;a@tfé’@é actdges chiipcand, pFigure &hans a

section of the contactl éss chip card according tothe invention. 10
Det ai | ed Destppptriconomfo t ke ilaty ebhieonacennai g t pradprefierbed dreoidiarent

of the invention illustrated in Figure 1 e antenna s ort . i.s nma of
fi brous nat8%F§Fn§ucﬁ§5%*ﬁgpe?naﬁﬂl saamF%FeQne§§§b:rlggﬁbBFS%PHate 90m
The manuf actppeiak bieteBi popped ageend NG kA sifa d MeHHOpEtsEStSard

firstly in grOQUC|ng the antenna on its support 10. The antenna is nade up
of two | oopsod2esnd ad ofhgcraefeprested®hotYprecagdnd /5B PRk EBIIERHI ng

conducti ve LNt 8,5uph 385! kyelnccopaen 20,01 CAThan, EAGl 0ok hag, one

;
of its ends édto one o bondi'ng pads “of the antenna al so
screenprint gdaphaep.12 being linked to pad 16 and | oop 14 to pad 18. The

| oops are interlinked by an electric bridge nore conmonly known as a
cross-over (not shown in the figure). 25 An insulating strip 20 of

di el ectyrd ¢ fRkhbstSareeRtRhgNted RRIJEIPINE iGHOST A @, | aapi 251 hhe
el ectronic nodul e containing the chip is inserted into the card at the |ast
manuf act uri &g dthep HinahecesAt aPapERe | €88 hebmut chpdvaTte bantusaizs

design i's reyersed compared ! acthe nornsl, 30 gnlenna dasign Jor | SO size
7

chip cards. i S"particular“configuration enabl €s production of a
contact/contactl ess

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 1in 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



hybrid card with a cavity to house the nodule that is countersunk in the
card body opposite the face of the support bearing the screen-print, i.e.
in the card body which is in contact With the face of the support not 5
bearing the screen-print in accordance with the detailed description of the
met hod of manufacturing a contact/contactless hybrid chip card of patent FR
2 801 707. 10 Thus, en the support .is turned yound (bonding pads at the
left), bondiflllﬁwpélg‘?l\i’g’ &Rd 288 Lof eﬁﬁ@lﬁﬁ&lﬂ érar é%f(f]%‘é? c}rhd%“nd%ﬁestﬁhe
standard | 0¢abj,0R hkOrnlcSRrsl ZauGHMS 2 dher papeinant ¢10a IRV £HAlknna
conprise cut-outs or cavities and 24 so as to incCrease the resistance of
t he nodul e. stppdPhtis hagahgnraesufports,1@nkdas cut-outs and/or cavities and
reliefs due to the antenna being nade up of screen-printed ink | oops. As a
result, both faces of antenna support 10 are not even and nore particularly
the faces onkoswhibeh thaid@tasherfap $ageieendud Rifetr Roldawidy H quimes 2,
3 and 4 illustrate the nmethod of manufacturing a contact/contactless hybrid
card accor dFR§TEEPPREINAVeRPi ofle A RGN B AAEnnBeSEppBEY 1006Bf o5
hybrid chi Psfaeds! ©ShMASL RAGUE 2o BRE {I58di S1&R ObnlNemBHIOG e
according to the invention consists in lamnating two thernoplastic 3§ers
or sheets orocastienhnagsupporfusifg Thy s hettepprssshegf itwet paashati dmydase of
the various constituent |layers of the card and is illustrated 30 .in section
in Figure 3Mafhig ik s%hfearﬁarféqi %ﬂdéFép %rbdcr%i gp@ |91lq‘%slﬁ1]gseocs RBE gHELsing
two honpgenegus ssbgetheoluntiFeimpl astick 3% teitha34uMddra g1 skineisse »fp 1 00
um ont o 8 5 10 15 20 25 30 each side of antenna support 10. The
t enper at ur ethgd speessupé thgene® lasEigppr oxi mately 180C and 250 bars
respectively. During this first |am nation phase, the tenperature nust be
sufficient for the material of which sheets 32 and 34 are nmade to soften
and to flow wholly so as to fill recesses 22 and 24 and the ot her possible
cut out s nad8riefsdepertiptdocaneft ther £gguresrel i ef s of the antenna support
such as tho E due,to | ogps 12 andcf4. Thus, the reliefs gf ant enna sqggort
10 are trap§ § WthPn (AR eSS " nEPPREATSHIENE Phdd 1BYRTRg 4%°
pl asticisedappheana Suipm t Shdidd achbi ckBessweayal ded ARRpTRENAELE th 220
Vim The possible cut-outs nade previously on the antenna support
f ur t her nor e T&ERERNCRe tPuSiPEn 2PPBHOEKR sheatiaost ithefvdltastic 32 and 34
together. Thus fornmed plasticised antenna support 30 elimnates any
differences in thickness fromoriginal antenna support 10. The second
| ami nati on phasecofl tshewsartiheusntensia tsugmodtayet s afortthectvarachtcorisists i n
| am nati ng hmg c%rd bodiesdpn each side of plasticised antenna support 30
with refereRd@ 8 EPglr &34 Thi's second step, carried out after a certain
period »F time corresponding to the period of tinme necessary for sheets of
t hermopl astic 32 and 34 to be solidified, consists in fusing by hot
pressi ng twe lO&yFer & 38RANE 38 FCHIRI nBpl &5E ANHERM aSPRAPEkhe$&¥Gualn t o
approxinate@xgggg Ym ARKING HUP N gamd f30di€g,,Qn it he pl asticised and even
faces of support 30. Bothcard bodies 36 and have been preprinted with
t he personalised graphics of the card on their exterior face. Since
pl asti ci sed _ant enna support 30 has _a uniformithickness, this step is nore
Bl ar o SARGERVS BORIEG CIPF TGy, T TR £ B PSR ¢ he
t enper ag 3ir e offeQUidoed aidt /dding JPtase samgybrieh drowercdsgn those used in a
traditional nmethod. The tenperatures and 9 pressures required for this
| am nation step are only approxi mately 120C and | 50 bars respectively.
Fur ther mor ep;ihe cdur s O LBECPEASSYr khal I Neatd 1 106 Gsybsi &l SO
chip card according to the invention,

30 Figure 5 shows the antenna support of a contactless chip

card,



5 In the case of a contact/contactless hybrid card, the |ast manufacturing
step of the card, not shown in the figures, consists in countersinking a
cavity 37 which receives the nodul e f or méd by the chip and the dual -faced
circuit. 10 Countersinking also allows the bonding pads to be clear of the
antenna with the nodule. So as not to danmage 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 15 whi ghgiisel 5 COMRET sWiddttiRg, fagetal tha SHRPOSEpPOLt beabing fhe
screen-print of the antenna. Thus, during countersinking, the antenna
support is Eogntrer Sunklbabotbet heiisnB-BFwrft Fégmmee S,since 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

| SO si zes chiFpgeaedy tabwehiaCRekhe onoodt ittie @flaldta iRl ehtdihLalbdsrt
standard, the reversed screen-print of the antenna on the support and the
count er si nkPAgaoFonkaceaeisey Chabt R@r€ard body which is in contact with the
face of the 25 support not bearing the screen-print allow the nodule to be
fitted at the standard | ocation while maintaining the integrity of the
screen- pri nFéeduart eBinahcle aodséetionficf edhsy adhésciéebendeinge Twocd

di fferent 30 adhﬁsive% are used. The first adhesive is a conductive
adhesi ve whPERCAFTEHs Toh& MrodiiVE™EdBe connected to the pads of the
antenna.g This adhesive is nost preferably an 10 adhesi ve cont ai ni ng
silver. The second adhesive used is an adhesive which seals the nodule to
the card. According to a particul ar enbodi nent, a cyanoacryl ate adhesive is
used. It isDSFéélﬁ%SQPHFé”lP&ltEe°§ ‘ther Imveprtiom m adhesi ve which is 5

pl aced “”dehc‘&:g?d%g;“' ‘Eobe‘caor%ixje’}%%f 0N iRy std2 (Carfk \é@‘}f‘é‘ U dVEN | on

is applied to a contactless chip card, antenna support 4 ooks as
il lustratediildubicgateds andFignrehik, cake, drieeram esngpdesi gis | madet of

rever sed. .10 previousl| an_antenna made up_of two | oops, 42 and 44 of
screen-priﬁ?éérpﬁﬁ i%ag?ﬁﬁ%%edﬂﬁﬂlsﬁﬁboPPP26. ?%dcgﬁ??agt f%leness of’
contactiLonbpetbesmalybki d ooRims a@lkeds maGHRAMRSS i piear dshidp nedrdiave
an electronic nodule, a face of which is visible at the surface of the
card, but aACEP&Eingnite 15NfodiI eI cRPPS56 tenbedtdl ¥ nifheXdHring

El ectronic ul I P50, 1S f'gﬁg& n a NNg (SYRROr { 5 4 d js
directly cogﬁgcf%ég%gﬁﬂdﬁ%igagpéﬁi 361§n%@38@%% Fﬁ% anteﬁ%% ggég F SJT% of
a | ayer of teonduttopse d@hesnde lénabfi regratam-eoriteatt pol gmbe amdnidvathr | n
t he case of ,an el ectrani.c 20 nodul e. can_be ced in.a recess of

,__thi I
SUPPOLT 40 fiot SISGUIT A tKe TGS L ¥heS LRATGC CoRHERT Ao Sdy Be dutRieted

W th a zpnddet icserrrghesiah olodbt Haut cadhesi ver byesiapl enkeat aet .ordntenna
support 40 can al so conprise two recesses 52 and 54 which are preferably
formed aft efhecrR@pdpr@ ntlad§ 28 ofthhe 28HCERRA. "ITheRe Ao PEEESSTE 2 used

to increasegthe aechanial; strengt m olshecsr gaic1rPdule 19oChip RP.pldus,
ant enna supsbrt 40 has cut-outs and/or cavities and reliefs due to the
ant enna bei A§ .neltlee upoopssareenipréemnt Bukdd bak drooptechsia begulde, rotd

faces of antennaﬁ§§p ort 40 _are %otse[%pe%nd nnge%ﬁargicgl%rky he face
onto which CRETSALENATTE s2F eBnFASHE ST STrurt Per WOYH! &Rt difa SUPHoTt - 40

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 1is reversed compared to the normal

30 antenna design for 1S0O-size chip cards. This particular

configuration enables production of a contact/contactless



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

el ectronic nodule or chip 50 as illustrated in Figure 6 which shows a
section of antenna support 40 of a cont act! ess chi p 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, a variant of the pethod
accordi ng t 8YPK&di nGRRdi U0 appFRektyo thehedse ofheomesdtlicesEhehi ptear ds
equi pped wi ropi c ymdul Bo8bi P Nnd. adyant age@ushy afprp% ies
to a cont acchgglgegﬁﬁgﬁica?‘g 50 eq&%ﬁ&gd \C/)vi Ph %Eg’sg%?p e50 connected directly to
t he ant ennasapgoirs ibdamsimat eéthel nsde¢antprinfi gur.es 6in7 tdred 8ards5 Body
section of anptepna, support 40 of a contaciless chip card is shown in Figure
6. The firstidfep bF tHe Wtacfﬁ’&ggi ng"€o fts% S r‘R}EgnFP‘Sn TORRPEEs Bt

| am nat ing Hé@r'iﬁ%é_er@h@r ssheehs pefintthermopkastbienes antennansupRordi Ay 20
This step is the first |am nation phase of the various constituent |ayers

of the carddgsgrigtiibhust rafed ithesect®BhP@d Fi qifr e eMmaTHifgcEpEsng a

| am nation st i in _fusi hat, :pressing e u s&%ts
of thernopl %é)ﬁ%@ gg%gﬁéggﬁqgﬁ%ea@gbglil(aeq%hfl%an?%%ﬁa C}sftlj\g g?tgﬁgo.rﬁggme

t enperature7and pressure reached are approximately 180C and 250 bars
respectively. Sheet -of thernoplastic 62 which is applied onto the face of
the antenna support receiving electronic nodule or chip 50 is perforated

Wi th a {hroyghsCayiky %ea%ggto%tt hicknased st @ortdiaty thaiS0: ¢ higkness
of electronic nodule or chip 50. Cavity 56 is situated on sheet of

t her nopl ast ilef62 ,sbohdihgt peldsctitoring nidddife tdre arlso dxe itxikke Wherd

sheet 62 is_placed_pon 12 _support, 4 re |am natJ-on .and nodul e or
chip 50 is ATEn %gnttakée[ v%n%taﬁl%gédi s%?%&abl%i r%tcsﬁ)l %rl.%%l négﬁgséagiéh%f

t hi ckness 0ba}8@~ZAntanthaa supgaee oinScepppestedutooculie ant ennalt ide 22

t hi ckne thernoplastic 62 is equal to 200m and cavity 56 is equal to 3mm
that el ect r 6ficc 24hé6t 362 LaCAAREAR S HiNE 5EWTHRES B iteEttS- ass of

| ayer ofgthe diameter of Thus, during the first lam nation step, the
pressure is 10 applied on sheet of thernoplastic 62 or 64 and not on chip
50, such th&huist, iartetnasubjiepoet L6 dms stwiessuinki ehddoul daddegs i and The

t enperature Stfe ufficient for the material of which sheets 62. and 64
are nade torggﬁe o ttooff%%v %%?W;}as C389; §9FF U5 eocé;sssce]ge B 57 and
the 15 ot herinrossbdp€. cub- @UtSe e, | BosHpEerde A findntenaavisupdatr-tando t o
trap the reliefs of the antenna support such_as those due to | gops 42 and
44 of the amfénfet even and more particularly the face onto which the

20 antenna 1s 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 um onto



Thus, the reliefs of antenna support 40 are trapped in the 20 mass of the
t hernopl astic, thus formng a plasticise% ant enna support 60 with a

t hi ckness equal to approxi mtely 400 ~Zm® The possi bl e cut-outs made
previ ously on the antenna support further allow better fusion of both
sheets of thernoplastic 62 and 64 together. Thus fornmed 25 plasticised
antenna support 60 elimnates any differences @n t hi ckness from ori gi nal

ant enna supBBFf 4819%nheCSectREET AR nALPBAL bhat®: of I ihe LARRDAL Wohstdtdent

layers of theegandeCoPghehaqdl Nakam gg%wgm&@ew di podt esa A9 ofp®agdy.si de
of plasticised antenna support 60 w reference to Figure 8. This second

step, carri edspectafedy.a Oertiagn pédisod fdfrsti ne asgmedsipondipip e t Hée
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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 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



5 1n this case, antenna support 60 obtained after the first [am nation step
‘conprises 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 nodule or chip 50 and rmake pl asticised antenna 10
support 60 perfectly even. The thernoplastic used for the constituent
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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 1s a conductive
adhesive which allows the module to be connected to the

pads of the antenna. This adhesive 1is most preferably an



16 and its thickness is greater than the thickness of the chip, said cavity
(56) being situated such that said electronic nodule or chip (50) is inside
the cavity when said sheet (62) is pIacéH)on said support (40) 5 before the
first lam nation stage and such that el ectronic nodule or chip (50) is not
in contact wwth said sheet (62). 3. The nethod of manufacturing a chip card
according to 10 Caim2, in which said sheet of thernoplastic (64) which is
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15 module or a chip 50 imbedded in the card. 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 locops. As a result, both faces of antenna support 40
are not even and more particularly the face onto which the

antenna is screen-printed. Furthermore, antenna support 40



10. -The met hod of manufacturing a chip card according to Claim9 in which,
during the antenna manufacturing step, cavity cut-outs (22, 24 or 52, 54)
are made in 20 antenna support (10 or 4 Lfurther al I owi ng the fusion of
both | ayers of thernoplastic (32, 34 or 62, 64) together during the first
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A section of antenna support 40 of contactless chlp 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 1is the first lamination phase of the wvarious
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 1s applied onto the face of the antenna support
receiving electronic module or chip 50 1s perforated with a
through-cavity 56 and 1its thickness 1s 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 1is inside when sheet 62 is placed on
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5 connected to the antenna, the thickness of layer of

thermoplastic 62 1is equal to 200um and the diameter of

cavity 56 is equal to 3mm.

Thus, during the first lamination step, the pressure 1is
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 1it. 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 wvarious 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
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66 and 68 of thermoplastic with a thickness equal to
approximately 160 wum making up the card bodies on the
plasticised and even faces of support 60. Both card bodies
66 and 68 have Dbeen preprinted with the personalised
graphics of the card on their exterior face. Since
plasticised antenna support 60 has a uniform thickness,
this step is more similar to 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 temperature and pressure required for this
lamination step are only approximately 120°C and 150 bars
respectively. Furthermore, the duration of the

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 i1s the last manufacturing step of
the card.

According to a variant of the method of the invention
applied to a contactless chip card, sheet of thermoplastic
64 which i1s applied onto the face of the antenna support
opposite that receiving electronic module or chip 50 can
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 i1s completely
protected from any stress due to the pressure applied on

sheets of thermoplastic 62 and 64.

10 10 10!} ($109% ()-!s
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A second variant of the method according to the invention

can be applied to a contactless chip card in the case where
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 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 of a material withstanding
temperatures of approximately 180°C without deforming or

altering.
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CLAIMS

1. 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
said antenna support and an electronic module or a

chip linked to the antenna characterised in that it

further includes:

10 a 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 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 periocd of time necessary for
sald 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
salid antenna support (40) receiving electronic module

or chip (50) 1is perforated with a through-cavity (56)
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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

said sheet (62).

3. The method of manufacturing a chip card according to

10 Claim 2, in which saild 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 1is 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 is made of

plastic such as polyester or polyamide.
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Claim 5, in which said antenna support 1is 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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covering.

5 13. The method of manufacturing a chip card according to
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).



