; OPe3eHIHAL" n62 ess or hybrid contact-cont t card
wth reinforcedMMM“ﬂ@ﬂﬂWNﬁM f the elecironic nodul e SN@&Emgm@ﬁﬂmm{eld Thi s
i nvention concerns ggngactless or hybrtd contactconta cards and
particularly a smart card of this type with a reinforced t8#?cti on of the

el ect roni ceoRdube1ed0 BRCKEHPNTo8hEtadBEERBAEEI L85 SsRYPL c5AEChel Bna SYStem
bei ng used TnCT askiiiibdd a3 AU ke KYadbAMILe ndbine 15

transportation sector, smart cards have been as a neans of
access. The same holds true for the electronic wallet. Many conpani es have

al sq de elqged jdentification systens for their personnel using contactless
smart ég?%gfig%érg%%%%ﬁge of information between a contactless card 20 and
t he associ ated, reader is acconplished by renpte el ectromagnetic coupling

bet ween an aht:fna RSP nCORESERSd SAUCACkERDPd Ant BHRE 1FocEPREEFh™t he

reader . - 5Qf . d€VEE PR r tSTRIARD A PLPCLSS NP1y he LRELEMRQN.of E€RLP IS
pl aced inside the card on a support on which it is connected to a 25 screen

pri nt edtépe ewhbh #ybeidfebaedceornacheenest thereleardgnatsoodrist which
can operate as traditional smart cards or as contactless smart cards. These
carlds feature an el ectronic nodul e consisting of a chip and a doubl e-si ded

circuitBa$@§r§ﬁg§ F+wWhi ch has 30 contact surfaces that are flush with the
surface of one © e Taces of the card body. A nunber of nanufacturing
processes exigl fapnByBEidsgr cpakectlesy smart pardsedy figslnlypesel card

is a nonobloc card 1 n which the antenna support 1s inserte en two 35
| ayer s imdeca$ipyagti cinmat grrabufPVGedEys PC, For example, in the
acrylonjtril ebut adi ene-styrene %@gs formn upper @nd éomer card

.. h
o e P TR AT Sarhe T HBEET wriarals ohe 8 bhes Dsye £O0e 00y &

nmodul e heagONNEEL etk ddsd he Bl ey N Bl eeteieCakby cenducéiyet gbHecor
equi val ent whi ch enabl es the ohm c contact to be established. This type of

card fewdbies. a Haghn overapniesi fha¥ss. ahg0a developed whéanthEieak#ons
bj t i . b i d i i t tt
Subj ec gg?ég?gefééﬂtﬁé rtggghgﬂnﬁf 695a&“&§ﬁ£98Ffé§§5§ﬁ§rgoggr&§. er are

i mredi a ransmtte chip and”primarily to t ndi ng spots
whi ch make tTheecliypdlantennaforimibethat ant ebraweennext icomtactiiess staedses,

appﬂoi edarilcrl]t ergrileonalals%oocria%rgdﬂ e]r_ltegggg.l | yis ma'yaccomplished by remote
electromagnetic coupling between an antenna housed in the card
and a second antenna located in the reader. For developing,
storing and processing the information, a chip 1is placed
inside the card on a support on which it is connected to a

25 screen printed antenna.

Hybrid contact-contactless smart cards also exist which
can operate as traditional smart cards or as contactless smart
cards. These cards feature an electronic module consisting of
a chip and a double-sided circuit, one side of which has

30 contact surfaces that are flush with the surface of one of the
faces of the card body.

A number of manufacturing processes exist for hybrid or
contactless smart cards. A first type of card is a monobloc
card in which the antenna support is inserted between two

35 layers made of plastic material (PVC, PET, PC, acrylonitrile-
butadiene-styrene (ABS)...) forming the upper and lower card

bodies and then heat bonded by hot-lamination under pressure.



10 cause connections to break and thus may result in card mal function

W thout the card being marked. This chgracteristic proves to be the mgjor
di sadvantage for hybrid or contactless“snmart cards. It is, in fact,
relatively easy for a dishonest user to destroy the card as 15 cleanly as

"possi bl £, by P ANS1 Y& bESH, OGt e N t@ﬁ.ecaéﬁ'téﬁn O'bgl Wi é‘l&éég)t&al%jy .
(tel ephone cards, nmass transit cards, highway toll station cards) and this
credit ¢eondxtiairee edloe aimuosquishierst edhichi snablews thiee dhdiovi doatatb have
the card xchangeg orhrﬁi nmbursed by the card issuer without it being 20
possi bl B2 1%° pFBvaPtha ¢t ent to fraud afterwards. In order to offset this

naj or drawbapkis Seygenopr catrdnFehit@rart @nma g G aer -dyPerddds Ouss a
material, and placing it between two card bodies nade of at |east one |ayer
of Pl as¥¢eubiat erv2gn hadd be&ipibndiSdeF88IeAtREt - Fani RAEhonigaderPpREs8dr e 25

step enabhpsrtheyali g | anslehddy be welded tagather , Lhe Liybdiligd, PvC
of one of the car odies trapping the screen printed I nk of the ARt efna.
The paperassippoteédhas t hkeadvain agedofpgima nigl t héocarite t benaling t ypdos

del ami nat e when bent_at the |pocation where the 30 f ted b
Cai d beRH 7o, HFER T GnI TGRS ey Rt OB BERRBR!APE-HaRngs A pDLLaPsor S as

the carfhé&ed akRgeklest r agas) d t Der bePdbRF1 1 F0WeV aini ddlrik 1oMe 18f, cagd has
a drawback as the connection of the electronic nodule is weak. I'ndeed, if

the0 3cpaper corepablieeAdstefr Prealel andnathen grae |beaesy 5iehiansd part
di sconng %f,gﬁ@g&g%%gﬁg{lgr§h%hga§gvgg£$§ﬁﬂ9£kéggmr| zing" the card, the

card Iaci er nal esron favoring o e paper after nultiple bending
under the thahikolcthatriae trxdisitd conpotdie tar hbanthat mahjerof di bedeantadpedy,

thereby_resulting in of the electronic nodule and the antenna, Disclosure
of the FiemYBREhi 851 sCaRGAERLS5B] T b (HeTfinventFon'Ts { b prboFte a 10

hybrid p&1s0nvacy| @egySMBst gardh sMdrie AN a@stenka dppordy made ofardy fhbrous,
paper-type nateri al featurln%a rei nforced connection of the nodule in
t

order teleanhst &fd BPSEdRACCtIONIBRENEEVRI MEMIANI n ¥ASE oFhe ncedst vés
bend'nQSOld with a credit (telephone cards, mass transit cards,

highway toll station cards) and this credit is exhausted or

almost exhausted, this allows the individual to have the card

exchanged or reimbursed by the card issuer without it being
20 possible to prove the intent to fraud afterwards.

In order to offset this major drawback, screen-printing
the antenna on a paper-type fibrous material, and placing it
between two card bodies made of at least one layer of plastic
material has been considered. A hot-lamination under pressure

25 step enables the various layers to be welded together, the
fluidified PVC of one of the card bodies trapping the screen
printed ink of the antenna.

The paper support has the advantage of giving the card
the ability to delaminate when bent at the location where the

30 forces are generated by said bending, which highlights any act
of deliberate damage a posteriori as the card retains the
traces of the bending.

However, this type of <card has a drawback as the

connection of the electronic module is weak. Indeed, if the



Anot her object of the invention it to provide a 15 contactless smart card
Wi th reinforced connection of the elecfronic nodule, sinply by contact

bet ween the chip and the antenna wi thout using conductive glue. The purpose
of the invention is thus a contactless or hybrid contact-contactl ess smart

-card i i t 80050 o] 2 f'br'q[{g;(] =l Y,
mat er i %ﬁ%m%é%@%oﬁfes gﬂ 2£§%P§i %geo%dﬁyﬁgggggpgft eac or%ga%ggst itﬁge of at

| east drendsayef Gheplestdc hheeciaald hadks anternslvelohelsdwnf | favoring
tenperature,. and an electroni c modul e featurjn chip connected tao .the
antennéeﬂ%l%ars}sje%l Pt orhd Hﬂpe[rhea;ﬁ%nr%ujs%%b%t %gﬁlﬁilme PR Eard $odi es
25 bei nguel flednt ogpt heratbyhdd - tAET RRIdUAR UsKes PhesTH® JHE swppaid nade
of fibrous material includes at |east one opening such that the plastic

| ayérs WFANRE caPaTbodylcomEhent Caehr pefiect WEHiaRE oWPAglEéndhe Bpeni ng
duri ng die-d i en ARSI Al LR ORRIIG L {id | At dti ng a wel d

bet ween the 30 card bodies thus re orcing the connection of the nodule.

Brief description of the figures The purposes, objects and characteristics

of the .nsve_LnOtsiuorn v(\g'él beeclorr‘}s nor e apparent fromthe foll ow ng 4 5 10 15
20 25 M&e&&—k&&—%ﬁeﬁﬁ—aﬁ&g—%—bonj unction wth the acconpanying
drawi ngs in mhi<hisFwgyr &bk rapjesends the amwemia csuUpPSr toobraviiyer i
contact - contactless smart card according to the invention, Figure 2

repPesdtrig cvbssoBEREFORAP PMeWtofcatte et taRarBLePBAr SYORCEF iMRdS gur e
1, aloQﬂftQF E?%S%Jﬁé& paper-type material featuring a reinforced

connection of the module in order to withstand disconnection
and pulling out in case of intensive bending.
Another object of the invention it to ©provide a
15 contactless smart card with reinforced connection of the
electronic module, simply by contact between the chip and the
antenna without using conductive glue.
The purpose of the invention is thus a contactless or hybrid
contact-contactless smart card including an antenna on a support
20 made of fibrous, paper-type material, two card bodies on each
side of the support each consisting of at least one layer of
plastic material having a relatively low flow temperature, and an
electronic module featuring a chip connected to the antenna, the
assembly formed by the antenna support and the two card bodies
25 Dbeing welded together by hot-lamination under pressure. The
support made of fibrous material includes at least one opening
such that the plastic layers of the card body come into near
perfect contact owing to the opening during the lamination
operation, the opening thus filled forming a weld between the

30 card bodies thus reinforcing the connection of the module.

Brief description of the figures

The purposes, objects and characteristics of the

invention will Dbecome more apparent from the following



Figure 3 is a front view of the openings and the |ocation of the nodule in
the antenna support for the card repreaented in Figure 1, Figure 4
represents the antenna support of a contactless smart card according to the
invention, Figure 5 represents a cross sectional view of the smart card,
‘represegbed, i Bribgungeh 2beag the Q%hﬁuﬁb@io%ndwf199ﬁ§fp LERGHBER §ng
cross sectional view of the smart card,” represented in figure 4, afong the
axi s C-drawéngsl éd wbichiption of the invention The hybrid contact -

cont act | ess mart ca d fgatures an gﬁecg; ni.c nmodul e ¢ nsi%ting gf an

el ectronic chrBUaRd & dotBf eSS bRd T c A e ofdPPLEE of tuhPch™¥ 8 #Fush
W th oneontatbe-f aegsactlbbe sardét thedcakdosdanyespatheengiahtyon,
screen-printed on a support made of fibrous material 12 includes a nunber
of tUrns 18 KAEBISf ZcofRRESTSRLS nR SHPSSwoseehtenrak TieWn®f13thRsEBASE to
be conn d LR, s and. o] I r Qi pdul e. The antenna
supportggégfu%ggkgﬁgﬁgﬁgnfﬁggl§gygn ’1%T§ﬂ§cﬁﬁ%rgg%$e egébly made after the
ant enna screBhgprenBi ng epdi@intonzickhe Shape afeniregopand ngse asowetlioas
their lo a%hon a&gQQescri ed in_detail in the description that follgmg.
Accor di SEEHE 2, 11 ehPes@RF PRI a SEPESL s ¥l o %l SR  akFEFRSARER Y,
part ofihhpigard shown in Figure 1, the card consists of several |ayers

t hroughout its thickness. In a preferred enbodi ment, the antenna support 12
i s thserted Begwgen 4a TeRESS Y BerlyankRBBAUFUBPOrAy &1s 22cqRBag8ledaRd an
5 upper , 1n.0f | r ad..25. The upper and | ower card
bodi es 3§§£ﬂaggg§fag?ggﬁgggng?eﬁygl§8§éBgP§9fnyl chloride (PVC) or

pol yester (PEIguPETG mwmeppadenhs banatressPGedtyjenal evew of the smart
acrylonitr&le-butadie e-stgrgme %éBg). ccorghng 5,to_a prefgrred

embodi nEAF9r ¢ REPESPEREGHi &8 &AEUREdEr of 1BUE GRE @4LA BoRsi 8P9f an external

layer of rigredghVe 22 asp2dsames an IdHNateSOfdndVCrhayern 2318 dharthe

PVC maki ng up the soft C layer, in contact with the antenna, has a Vicat
poi it (€ABd: erperasantedt inhféaurred4Pvelsnpf £bef pBiPaCrigi d state to a 10
rubbery state) less than the Vicat point of the layer formng the rigid PVC
| ayer. The assenbly of the card |layers is nade using a hotlam nation
processDataalsgedebcecipemper afucbeandventépnpr essure. Under the conbi ned
action of heat and. pr.essure, the 15 external PVC only softens while the
‘nternal 1 aybhe TEBEIS SRR g GOTGUE A% aT Bbr nEALE SR T1ES THe
fluidifeedcPYonot |ay8n1d5 tsapssthegandenna i kildhke vSs andpenbaas knto
near perfect contact with the fluidified PVC of |ayer 23 through the

opet! nggorhlangidedmede ridvildusi gne nfepe &ft evkcRoisufdorsth 1eith hgge

creati nget I t n a | oner.Gar d ' Vi r
perfectggoﬁ?%%? g%c%ﬁew§€n1%%$erna 'Ia§g$2 rgn% Zggggkgéf a gé%gﬁg§gf t he
vari ousstagenspulinthdmake up t reipparmd, anadeyi tgfi stpbeoced matehéadaid

general |, a mlling 25 operation, .in order_to hause.the ,el.ectronic
Todul o FHACUARSOR (HERFRcEE e enihg TS0t noRANETAvE: dath P Luttero.
The shapgnehcthelcavridy 13 adshghbat tict BactodesceegMebl aihLeahig) Rpadt
desiﬁned to receive the chip 26 and an | arger external part nmade in a part
of +he ERhHekriessthe |RFtoNkE PRAVESr d BEE baBy SRR orHRPQL: r E88LYWESEhe

doubl e'%kge%ﬁé}{ﬁ%é'hl and 16 which are preferably made after the
antenna screen-printing operation. The shape of the openings
as well as their 1location are described 1in detail in the
description that follows.

30 According to Figure 2, representing a cross section along
axis A-A of a part of the card shown in Figure 1, the card
consists of several layers throughout its thickness. In a
preferred embodiment, the antenna support 12 1is inserted

between a lower card body, made up of layers 22 and 23, and an



The electronic nodule is inserted into the cavity and secured by bonding in
the larger part of the cavity. In this manner, the double-sided circuit of

the el ectronic nodule and the external” | ayer 22 of the card body are |inked
t oget her by 6 two spots of cyanoacrylate type glue 34 and 36, placed over

- openin g 46 Vi oy deeimd M £NPAq SYRPOIty ]2 e s of
gl ue 3%@#& 36 a(%est%1 § p05|ét/ilg§e§ at ti;hbgrﬁaocat?on V\Eere t%eu?élgckn%ggs of
t he caddwegdyc22di Hodies| east Baded dfhuplastitoowtted iatl opEnipedy viidydnd 16

filled with, ,PVC i ' t I d t t h | d
bodi es SHREAES, PRt op 1 RGLYRS BB nre i or e rer nbRare2aRonBESs (3B0r ¢
The corrgeti®n ekehhea®hyIod ot # i -anitericereord taetenel 1 (ABY) 10 Ak draliensur ed

by the use of conductive glue, not represented in the figure, and applied
bef or e tohé AL&ReURE FFRRAENSRE i nEee tedrdnPedies 2891 Rpdeaedordhd%b

Fi gure 3, -+t i apeni Ngse 4o and; 4640ByEhesapt.epna PRyt are
pl acedeo%rlchei%t%rﬁes%% dcgﬁo%{t%}g@ew %ont%%?s ?Ll a’hé 13 and pre%erablaygil n the
m ddl e ioftetrina If apef B0PYE tlhgedouiBl esized Thec®VC M kintendedthe g ued

onto t card and represented in the figure. However, the_ _openings be
o ot S n fRERETe rb 1 8% el FBne coBan P viRg e Rolrdo Y
r emai nitkgnpriRenpesesk ophtibe face BOCokhile s20 inechr @nligg dght e WMbheut
deviating fromthe scope of the invention. In all cases, the width of the

opéfi ngat Y iiatR) ekeessthan thet HicateiRitt ehethar fayérarfer™imna he

openi n Myst,Ptp Clea‘éﬂe he surface area of the face 30 of the nodule to
be gl ug%eso t lat t\ﬁ% 0 enlltngs are totally filled with the 25 fluidified PVC

of layers 23handag5edbiiyngf héhkancaad i dayeper at s omagfe t heiogr da bddites. As

the el ectronic nodule is_placed tricall i ther side of th
cont actem P ETP™ 3 PYRESpenthgs 214 SHEF L6 Gr o PETETaBFS sghitet AT i n

rel ati grdsauhe and@et shdlcendihdd3@aandrarer piefer ahlly prderlired! die
shape. In addition, in _order to inprove the connection of the nodule on the
catd, tWEGMma dBVEodyr PTbpRni WGdle4d Eivl iBEREPEResiAYRF ouldffe Tont our

of the WiiAnte 21 a0d: 30; 88 Y6hnes RoBSHEkees rWleR lfieuimwentpwn is
applied to a contactTess snart card, fhe antenna support 38 I's presented as
shown iaf Figuer 45 Asasentbeewirdissing fhe téleechasai c amsduertdfsi sinto

connected to _an antenna 42 ich.is ree rinted,o ort 38 b 5
cont act’$34 é’r?&f%é:.t THETERE nnﬁlghppgﬁ? af%‘gl?%%%%ﬁiegP\?%poo%er%iarYgesyﬁgnd
50 whi ehrwRPreder apbyingdel af kad tie rddenpte $L6@ENy Pihntheg opesratd on.

According to Figure representing the cross section along axis B-B of the
caP8 sHewPqant ﬁg?gur &hms t peeabhbdct 1¥es wahdF 10°CyRSst ERBf '$RRRF al2Nhyers.

In a prl%fvpé‘rregaggb%cﬁrfé‘g’ vtihclxe the near perfect contact of the two

internal layers 23 and 25.
After assembly of the various layers which make up the
card, a cavity is pierced in the card, generally by a milling
25 operation, in order to house the electronic module made up of
the electronic chip 26 and the double-sided circuit 10. The
shape of the cavity is such that it includes a smaller central
part designed to receive the chip 26 and an larger external
part made in a part of the thickness of layer 22 of the card
30 body in order to receive the double-sided circuit.
The electronic module 1is inserted into the cavity and
secured by bonding in the larger part of the cavity. In this
manner, the double-sided circuit of the electronic module and

the external layer 22 of the card body are linked together by



antenna support 38 is inserted between a | ower card body nmade up of |ayers
52 and 54, and an upper card body nade up of |ayers 56 and 58. As in the
previ ous case, the card bodies are made of PVC, pol yester, polycarbonate or
acrylonitrile 15 butadi ene-styrene (ABS). As above, each of the external

| ayers r r P | St Qi reas; ea f. th
internéﬁg?a§§P§B53%§Sgp%éog?g§%gg%I¥gﬁ§%eg%¥gsg?3Q®9€f§qhe§2a?§§%r§v?%

cont actoperiingdel 4ntpdna 6s ypeoritou3d yhavedea W cahepainttensda cdupsotrtovwez. t han

the Vicat point of the 20 external, 6 |ayers made of rigid PVC. As can be seen
in theqlfa}?egursé’,m’c%e % téﬁr‘l’ﬁ %y &8 ag tﬁFﬁnth‘c‘ﬁanp‘gﬁbUr?ﬂP%ﬁina?tI ayR% s
contraryod#: de fivdridegar dnikkmliseh dhecrext e5pal pbayeps ake @rheraddy
thicker than the internal |ayers. The electronic nodule 40 is placed in an

opefi n@st fHes 28reuppertedsahnarsasdngedlioante Loaydrl 1s4l ofitthePVGward car d
body by r.of. gl 0...Ih hi p, tact not r us_in
contactfﬁb+ﬁ¥ hgggn?%%ﬁggcgﬁggg?gl6§h%ng&%f%.T%%&oﬁﬁvggggﬁéggtﬁ%%gﬂgi’be
made usihgreonducdivEoghireg ortivé t hoatinegt iy gtansheof moduIgl eorconttast as
expl ai ned below. 30 If we consider the cross section of the support al ong
axi s (}%3pﬁ%ﬁﬁesented in Figure 6, the two openings 48 and 50 which are
located in the adede: SHPPOFt B8 enipael thde Lftdia M K40 LALARE
seen. 8 As above, the layers are assenbled by a hot-lam nating process
andOunde} peesosugeduier thaeusentsihetordi¢cohvef ghear aed preseesentede
outer layer,af PV or. I t he, Lnner . 54_Qqr .

PVt roEndl F¥upe, Olardf 28H1 €08 }Magyéé’?‘%eag?%’ap%glet P Bt 5
and entiarserttdd Neas pesfestitpntact with the fluidified PVC of | ayer 54

via the openings 48 and 50. This_ creates two, weld et ween t he upper and
| ower card BUFRILIRA tHe R pets ecte c]cﬁﬁaatb]torbfofhtgl? v&??%r&%affl%&/gr s 54

and 58.1d0oknldike hAeegh8Cd g dmdul ge Ofp1the YK | & 160REACE; GONLECH BsS
smart card, the electric nodule of the contactless card is trapped between
t hd 5t woedoiei @fss of 1 t died chpdandwpngfesabhy Aot themmisidlen qfr ddes stawe cho
enabl es th I fot t thro peni.ngs, 48 and
50 a5 SreschPed I moaasd ne BYELE 16 cHRdEa MR bifpdPenitpae

cont actsafi® and @Gépekstheedntiennche sfiguré ai Hedeabter thee dpminags amagt ep.
This pressure thus enabl es the ohm ¢, contact between the chip and the

ANt endoR o LRBC P Al WiSB o AT | FOLRE G nGEosui yPT St g1 GHOHN] Ayer A
conduct ¥g,; 4 ue, et yeeRehdien £ P’ SupOpSed s 26h anghd hosecOf3¢ hesantenwa. As
previously, the openings may be nore or |ess distant fromthe nodul e

wi t20oute bedtgpreke egwidrdley Waithbugm fevsathnghatrame tdennésepen of tike
nodul e i s _rei rced. The si o] he . ni_ng eto l,.s0 as
o enour 4R To5 bR neshtt RaSElo intbinaP T ayss Y il

bodi es.eddwes openi nga atd pre¢epabdt y phacethirfpmeetateal by ithe ed@nimngs o the
nodul e and are prefergbl of the same shape. Wil e in_the enmhodi nent

i 11 ust " PALFPEGRES FNEnd Y8 Tad%e %%i%st%‘?eféf:?c&loaroﬁ FhapRdU by

ot her shapge My uke UsedtMbt hedt pHavigt idg: fromtine $eopedofwildie the
i nvention. Whether for a contactless card or for a hybrid card, the

op&di ngslwidtfivd MNE@ shargavemser’s POM séberdhriedsohde Cormlmysiont hout
sharp(éﬁéggéFé%Q5fl{ﬁéegaégebggiégpt operation. |Indeed, cutting out

openi ng arp corners nay
As the electronic module is placed symmetrically on either

side of the contacts 11 and 13, the openings 14 and 16 are
preferably symmetrical in relation to the contacts 11 and 13
30 and are preferably identical in shape. In addition, in order
to improve the connection of the module on the card, the
outside contour of openings 14 and 16 matches the outside

contour of the glue spots 34 and 36 as much as possible.



create points which retain the paper to be renoved on its support, while
cutting out openings with rounded corners never present this type of
problem In addition, when the card bddy is printed with solid colors, the
cut-outs are exposed during 5 the |ami nation operation due to the ink dots
whi ch are | ggateqy b‘l‘ﬁl‘%re%*%q_o%p%' %g%lg%tdt £9 5C 'c%iﬁgt%ctt‘i%%tsh%‘}na Jeesltd ng in
a darker color at the'location of e openi ngs. aresult, & roundéd
shape séen dritreugh shppbrandparientpRA&enisedroae adsiWnetirc Fhgnra dhapes with
sharp corners. 10 Alfhou it is preferabl 0 have two openi ngs on each
Si de o S AR T bt oL HEor G TN BERF bF, 40 485 S TBIRFHBOVES A | o
possi blag tlednFav® ORI BNe iAPeridiGerOl g ddhart W e, Wyt halio
deviating fromthe scope of the invention. 15 10 CLAIM5 1. A smart card
i nc? udicog tastantidnnandigder 4Bhe omndepmspoFtiPRREE oflpapeieatipesd i Brsus
materi al, (32 Y 4338)anc§"5300‘95{19c1?°9£ S ?Qf?rggrfg RhdE 9k Céh%“%%ocrehn%acr‘
consi strng "of” at” |1 east one Tayer o % astrc terral "having a I'ow Tl ow

t enper atcteen-a1d mrimel edgrationmodul e (26 or 40) featuring a chip connected
to the antenna, the assembly forned by the antenna support and the two card

bodi es bei n§SHOFFERSt SQetHeHasy hFePrERERALNG Hifd &F I5Se SEFT-OM G 149 card

bei ng gharaciefi 2ed tihd thaty SahdwRURROIH: JTAde Of fhdreustABEEELEl J 88 ures
at | east one opening (14, 16 or 48, 50) such that the plastic [ayers (23,
2510r BonsE@tsof ofai sk ceral bddiveérscondn it opnederpedf egmbedinert, t Fhsugh

said o i dur | apL nat.| o] - Sai_d LN fill
For mi ne Tty DS e, P T Ba cBEaPELveRET o, PREM, fda b Boty, e
connectuponodf ltadhermodid eand. SHhe snar tarcatppac caadidngbddy Clnaida lupn othi ch

t he outsi de caontour of said openings 14, 16) has the sane _shgpe as the 20
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the antenna by two contacts (11, 13) on said antenna support (12), the
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(14, 1%%e%&? Eggggsiﬁjfh%g%tact with the antenna support 38 have a
Vicat point which is lower than the Vicat point of the
20 external layers made of rigid PVC. As can be seen in the
figure, the external layers are thinner than the internal
layers contrary to the hybrid card in which the external
layers are generally thicker than the internal layers.
The electronic module 40 is placed in an opening of the
25 support 38 and secured to the layer 54 of the lower card body
by a layer of glue 60. The chip's contacts (not shown) are
thus in contact with the antenna contacts 62 and 64. The ohmic
connection may be made using conductive glue or without glue
by means of a simple contact as explained below.
30 If we consider the cross section of the support along
axis C-C, represented in Figure 6, the two openings 48 and 50

which are located in the antenna support 38 on each side of

the module 40 can be seen.



6. The type smart card according to claim1, in which said 35 electronic
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and 64 of the antenna is maintained after the lamination step.

This pressure thus enables the ohmic contact between the chip

and the antenna to take place without it being necessary to

provide a layer of conductive glue between the chip's contacts
20 and those of the antenna.

As previously, the openings may be more or less distant
from the module without being excessively far from it such
that the connection of the module is reinforced. The size of
the openings must not be too small so as to ensure a strong

25 link between the two internal layers of the card bodies. The
openings are preferably placed symmetrically in relation to
the module and are preferably of the same shape. While in the
embodiment illustrated in Figures 4 and 6, the openings are
circular in shape, any other shape may be used without

30 deviating from the scope of the invention.

Whether for a contactless card or for a hybrid card, the
openings must not have sharp corners, for several reasons.
Openings without sharp corners facilitates the cut-out

operation. Indeed, cutting out openings with sharp corners may
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IIIrsugb(%Hg@#ﬂ%ﬁgﬁgloggéé)_t%ggééé 19£gf5transparent PVC is more
aesthetic than a shape with sharp corners.

10 Although it is preferable to have two openings on each
side of the module to reinforce its connection as described
above, it is possible to have only one opening, or more than
two openings, without deviating from the scope of the
invention.
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)-!N'l@%MﬂW&&(@6+6¥FFQEEEE@EmﬁRngHE4ﬁh£p ctOpkpEHedOpgldpHhe antenna, the
assembly formed by the antenna support and the two card bodies
being welded together by hot-lamination under pressure;

10 said card being characterized in that said support made of
fibrous material features at least one opening (14, 16 or 48, 50)
such that the plastic layers (23, 25 or 54, 58) of said card
bodies come into near perfect contact through said opening during
the lamination process, said opening thus filled forming a weld

15 between the card bodies thereby reinforcing the connection of the

module.

2. The smart card according to claim 1 in which the outside
contour of said opening(s) (14, 16) has the same shape as the
20 outside contour of the glue spot(s) (34, 36).

3. The smart card according to claim 2, in which the chip of
said electronic module (26) is connected to the antenna by two
contacts (11, 13) on sald antenna support (12), the latter

25 featuring two openings on each side of said contacts.

4. The smart card according to claim 3, in which said two
openings (14, 16) are identical in shape and are symmetrical in
relation to the contacts (11, 13).

30
5. The smart card according to claim 45, in which said

openings (14, 16) are round in shape.

6. The type smart card according to claim 1, in which said
35 electronic module (40) is placed in a cavity of the antenna
support before hot-lamination under pressure and is secured to one

of said card bodies (54) by a layer of non-conductive glue (60).
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said electronic module (40) is connected to said antenna (42) by

means of two contacts (62, 64) via simple ohmic contact without

5 conductive glue, said ohmic contact being made by pressure between

the layers of said card bodies (54, 58) in near perfect contact

through said openings (48, 50) forming a weld after hot-

lamination.

10 8. The smart card according to claim 6 or 78, in which said
antenna support (38) features two openings (48, 50) located on

each side of said electronic module (40).

9. The smart card according to claim 8, in which said
15 openings (48, 50) are symmetrical in relation to said electronic
module (40).



