; XYe3eKH\ (<6r T28 Cont actl ess or hybrid contact-contactless smart card with
rei nforced connection of the electronic {mdul e Techni cal iy |

i nvention concerns contactless or hybrid contact-contact Immm,'"mmﬂmmmﬁrds
and particularly a smart card of this type with reinforced copnection of

the el ectronic nodule. 10 Background art The contactl ess smar P'Card is a

system bei ng ysed increasjngly in.variou ctors. For ex le. in the
Y ansport sectBntactiEs o gkl e Sleah s Bes e A WA Befirolird 0o e
same holds true for the el gshRéctidn &P tRe efcotréficymedirani es have al so
devel oped identification systens for their personnel using contactless

smart cards. The exchange of infornmation between a contactless card and the

associ at ed fegﬁﬁg fﬁi Iiconpl i shed by renote el ectromagnetic coupling 20

bet ween an ed in the card and a second antenna | ocated in the
reader . gFor devel opi ng, storing and processing the information, a chip is
pl aced inside the card on a support on which it is connected to a

scr een- pr i nthig invertian concerps contactiese or byhridaoniast-eantactiasssmarko

exi st whi 'k £i3g ARFpaHFAHG L UTRH S8 oP K by 58 With RlinforcB At difflddtih ST !
cards. These cards Tonprise’an electronic no e nade up or a chip and a
doubl e- si desf thierelactronicymddule. of whi ch has contact areas that are flush
with the surface of one of the faces of the card body. 30 A nunber of

manuf acturi ng processes exist for hybrid or contactless
10 Background art

The contactless smart card is a system being used increasingly in various
sectors. For example, in the transport sector, smart cards have been
developed as a means of access. The same holds true for the electronic

15 purse. Many companies have also developed identification systems for
their personnel using contactless smart cards.

The exchange of information between a contactless card and the
associated reader is accomplished by remote electromagnetic coupling

20 between an antenna housed in the card and a second antenna located in
the reader. For developing, storing and processing the information, a chip
is placed inside the card on a support on which it is connected to a
screen-printed antenna.

25 Hybrid contact-contactless smart cards also exist which can operate as
conventional smart cards or as contactless smart cards. These cards
comprise an electronic module made up of a chip and a double-sided
circuit, one face of which has contact areas that are flush with the Surface
of one of the faces of the card body.

30
A number of manufacturing processes exist for hybrid or contactless

ATV
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2 smart cards. A first type of card is a nonobloc card in which the antenna
support, made of plastic material, iIs inferted between two | ayers nade of

plastic material (PVC, PET, PC, acryloni%rile-butadiene-styrene (ABS) etc.)
whi ch formthe upper and | ower card bodi es and which are then heat s bonded
by hot-lam nation under pressure. The nodule is connected to the antenna by

ducti | ' | ent ,whi ch bl hm t. tob
T R TR IR RS A S T S
resul t, wheglddis I fadel ot plasAb iy, (sIngBABANIANechfY R el Hade bii Sting

stresses, these stresses are imediately transmtted to the chip an
especi al | y plasticanaterial (BVEp PET, RC ccrytonitriledoutadignerstyrene{ABS) etc.)

nodul e/ ant enpa.,connegt i ons. These stresges, .applied, intentionally or

ni nt ent | ortGh farEY e HoRer ardewer <27 Badiet and Which A thathedts i i
card nmelf unsénded by Hétlafihatibn widdt prRisBardBTHe fhodille is Conneeted té thé
proves to be the maj or disadvantage for hybrid or contactless smart cards.

It is, in fantennadinaicpnductive,gluerorequivalent ywhighenablegohmigicantectard as
cleanly as i repeated i ntensive bending. 20 Wien the card is sold
B3 palafbheld

with credit rds, public transport cards, highway toll station
paynment cards) and this credit is exhausted or al nbst exhausted, this

all ows the jindividual to have the card exchanged or reinbursed by the card
i ssuer wi t hbhis typeiaficayd featuresa highyeveralk nigidity: As:a reswibwhentheud

after ds. i i f LA r{mh s ?'y\R?ig ?ﬁb RhRLL NG the
anten\r,@bon %@d%&ﬁ'gﬁ%‘#@bﬁ‘gf@%ﬁ%r@a sgﬁb‘g’ p a?:iggs%g weeér%t{‘%%écard
bodi es madestoéssds armhmediately transmiftedtoitherchiprarad especialytothesi der ed.
A hotl am nation under, pressure. st nabl es the vario | ayers to be wel ded
20"t oget herBoRNIEG spts W BltHnaks R hiplantaans ar matilalam&hian: ng « ne
screenpr | nt @shhditioHs. THos¥ dfesdes, apbliBeFintéents PUhnifRhti iyt age
of giving tﬁgrl cartlj t%e atﬁ%ﬁ;’ty tos (?g%alm' nat e %ﬁmggnt ét tﬁlgh?(l)lgétl n
wher e t he stausssesngections to rupturaiandthus mayaresulikiar card, matfunictionghl i ght s
any act,.of deliberate d e a pposteriors, as the card retains the traces
of thetigendqvﬁbpugi%ﬁ@(}gg,%ﬂl%?ﬁgﬁ t of card has the drawback that the
connection of the electronic nodule is weak. Indeed, if the paper antenna

support offers the advantage of "nenorizing" the bends of the card, it also
resul ts i n This characteristiaprovasto ke the majios disadnantagader hybridier car d

suscepti bl e (FF=Tap ' ts L pl | der
the ol ue | SotaptefS sHibi Tards. s, ii3aeitelatfiel Poall tof R dishBRéotedt ™l

t ]9 tﬂe tlhi rtmedéstpaytl(;@i:ardlascnieahlym:b/posbbleby repleated In;e?si\ﬁi Isendingct i on

of the ectronic nodule a the antenna. 15 Di sclosure, of the invention It
°L 1 or 20n; WngR. e Tardt IS I ayiE sroqi HaleRitRe SATGS RUbIlS BANGBOH SHHS 4 o
cont act | esShi ‘ﬂ"otnhp AP i \ r
type mat eris|?;1 F@{fg},bfai"rlgaa relmré@{egagsr?nect%% ﬁdggghégg&se cIP%nglr grgﬁto 20
wi t hst and déxhausted; this allowspthe indjvidual to haye dhefcaird exehangetderdi ng.

e o e d Bl it ekt BifS S BB SRHIF T BEGH et

to commit fraud afterwards.

25
In order to offset this major drawback, screen-printing the antenna on a
paper-type fibrous material support placed between two card bodies made
of at least one layer of plastic material has been considered. A hot-
lamination under pressure step enables the various layers to be welded

30 together, the fluidized PVC of one of the card bodies trapping the screen-
printed ink of the antenna.



between the chip and the antenna, w thout using conductive glue. 25 The
object of the invention is thus a contactless or hybrid contactcontactless
smart card including an antenna on a support nade of fibrous, paper-type
material, two card bodies on each side of the support each nade up of at
| east one | ayer of plastic material having a relatively 30 | ow fl uidizing

t t d | ect ' |l e incluydi hi i to th
ant enna, | TENBERRDRYPPOFtAS e PHUaRngs oL Boe Sabd 3R 8B tovo car o
bodi es bei nge|dlid&te \Fvﬁgf‘ntﬁlﬁft éigha%célﬁgg Wél@ﬁh@fﬁﬁ‘ésﬁsﬂ@ﬁh‘é&mc—[ support

made of fibrous materi I ncl udes at st one recess suth that the plastic
mat eri al | sgaiddertdingare @xertedwhiohdhightights asy act of deliberateglamagea

recess during.the |anm.pation operat.jo t he recess. thus filled formng a
vel d bet \Aee%g?tﬁg%gala& ‘8‘8&?"6@' Eﬂ]?srtbpm%‘f?ﬁﬁ the, eeawrgect i on of the nodul e.
Brief dgscription of the figures 10 The ainms, objects and characteristics

of the invention will becone nore apparent fromthe follow ng description
when consi ddeweven thismtype-ef eard\has the drawbeslsihat the eeaneetienof thei ch:

7o 1 ERae BRI S AR AP B b OHaR b 2

cross- sect | auvdntage\vf 'imérmerizirg't theabénds iof the eagd, it also essultslin tHeong t he
axis A-A, 20 Figure 3 is a front view of the recesses and the | ocati on of

gure s . / .
t he nodul e ¢ardineking kieenal gahesion.dhusiendering the earshsusceptibdedare 1,
Figure4f re t&{}? a?{'&} 1 i
accor di1?1)g t@él? ﬁﬁ%ﬂ?‘é %itgﬁ, | guﬁﬁhgl'lﬂé b}@ﬂé gﬁ{sdee?? ﬁgﬂpé@?@y f the
smart car d,that hobd the esbduleforgorthe/card and thérefore verfical tatite thipnest 6
represents S‘a.% ro(ﬁﬁé sc%?ttj Ib%réﬁ(l, tﬁ/éree\gyolfestu?t?nés ri'riiardtlsccoargr%]léctlroel{3 roF ?heen teFeCcI:tronic

module and the antenna.
15 Disclosure of the invention

It is for this reason that the aim of the invention is to provide a hybrid or

contactless smart card with an antenna support made of a fibrous, paper-

type material enabling a reinforced connection of the module in order to
20 withstand disconnection and pulling out in case of intensive bending.

Another aim of the invention it to provide a contactless smart card with
reinforced connection of the electronic module, simply by contact
between the chip and the antenna, without using conductive glue.
25
The object of the invention is thus a contactless or hybrid contact-
contactless smart card including an antenna on a support made of
fibrous, paper-type material, two card bodies on each side of the support
each made up of at least one layer of plastic material having a relatively
30 low fluidizing temperature, and an electronic module including a chip
connected to the antenna, the assembly formed by the antenna support



30 in Figure 4, along the axis G C. 5 Detail ed description of the

i nvention The hybrid contact-contactless, smart card conprises an el ectronic
nodul e made up of an electronic chip and? a doubl e-si ded circuit 10, one 5
face of which is flush with one of the faces of the card. The card's
antenna, generally screen-printed on a support nmade of fibrous material 12,

i ft .18 mad ductive i d two bondi d
12 hna 13 casel Thrcing sk bdice bBlte nilasd togtneY By Ao ingtion inder?  O1c
modul e.  Thegyrdgsare e 8aBpbriGnEEE sTdfbrots matétadfciidet’atiedstbnghi ch are

preferably made after the antenna screen-printing operation. The shape of

t he recessaecessssich that the plasticmateriablayevs of thé card hodytcomeiinta he
description,that follows, carding to,Fi.gur repkesent i a

cr oss- bect | s rcaniaePuing 6 e tdehge aunift e famiRieR Bher¥at . 1.
the carg i segRds this Mledf forRiRG d weRYBéfwédl thBard bblifes tHukrgiRforclrg 2
preferred enbodi nent, the antenna support 12 is inserted between a | ower
card body, thegonneation efthemoduled 23, and an upper card body, nade up of
| ayers 24 and 25. The upper and | ower card bodies are nmade of plastic
materi al of polyvinyl chloride (PVC), 20 polyester (PET, PETG or

pol ycar bonzBuef &ésctiption @f thediguresy! onitril e but adi ene-styrene (ABS) type.
According to a preferred enbodl nent, the card bodi es are made of PVC and
are each made up of an external layer of rigid PVC 22 or 24 and an internal
soft PYg | Ok i ' ; [ nt act
wth thE antisafmisybbiéets ARG cRialRibidiiee Bt iefirybio Wil B¥Eme Hof8"L0C | ¢
t r ansf or necapparent frany ithe Solowirigp descriptionywhenicensidered infoonjuhetidhcat

poi nt of the, h%\n/er formng the rigid PVC layer. The assenbly of the card

| ayers is n¥HBtheaggom ing Arauings iInWRICBs ot 30 a specific tenperature
and under pressure. Under the conbined action of heat and pressure, the

external PVC only softens while the internal |ayer, s made of a PVC
havi ng a | duigure/ilgepresents theanteanaisupportpéathyhrid contact=eortactiess | ayer

25 traps the te i . ters into close contact with the
fluidi 5§d ﬁmg@fc r%%‘#"%?“&ﬁﬁ%"ﬁ%&“ﬁﬂbesses 14 and 16 made previously in
t he antenna support 12, thus creating two welds 5 between the upper and

| ower card bodies via the close contact of the two internal |ayers 23 and
25. After oRigun®Rrepresents acronssseatjanal vigwcef theemant ¢ard veprgsentechyi t y
is pierced .Ne a dl ¥ Dy a mlling operation, in order to house
the 10 el ec'b[%hpgeﬁrbé&neé;ﬁ{l}géﬂ%pxo’ the el ectronic chip 26 and the

doubl e-sided circuit 10. The shape of the cavity is such that it includes a
smal l er, central part desigped receive the chip 26.and_an | arger external
part malo Thiare 35 aropk dia of fhe ESCenses g e fogatidit of Bremiatife R or dor
to receive fhasarteHRaBUPPLI 16r e édrd repréBentlcEin Frgtirg 17odul e is inserted
into the cavity and secured by gluing in the largeSt part of the cavity. In
this manner, the double-sided circuit of the electronic nodule and the

Cyanoncr yI gurS Adeprbabn YR AOENng Sondt B ' SRRpGfag butel] oBRE 16"
previously agobiding téthémwsntiorgupport 12. The gl ue spots 34 and 36 are

thus positioned vertical to the thinnest part of the card body 22 and thus
are lo@8ted vertical to recesses 14 and 16 filled with PVC and for ni ng two

vel ds bet weﬁgui,%g, i4RPE osgzge.#@m \ﬁg@??mggﬁﬁanimwpfe@em@& fl Bfgdrae

connection o nodul e S sup
4, along the axis B-B, and

Figure 6 represents a cross-sectional view of the smart card, represented
30 in Figure 4, along the axis C-C.



The connection of the chip to the antenna pads 11 and 13 is ensured by the
use of conductive glue, not represented in the figure, and applied before
the electronic module is inserted into i?s cavity. 30 According to Figure
3, the location of the recesses 14 and 16 on the antenna support is such
that they are situated on either side of the 7 bondi ng pads 11 and 13 and
preferably | ' e face 30 of the double-sided circuit 10

i nt ended tG 20 - Hb—card—are— epresented in the figure in grey
dotted effect. However, the recesses may be slightly offset in relation to
the position shown in the figure while 5 renaining superposed on the face
30 of the eThehybridcontdat-contadtiess smartcantdgcomprisesanelgstraifict he

Inthi s re<pegile pdidp ot Hh delront el phiFaaEBIERd T B oRRS "
sur f ace sar daceloftiiFichds1iith Withl bie GREb fasen Pt sart, The bl he recesses

are totally filled with the fluidized PVC of 10 | ayers 23 and 25 during the
| ani nat i on aitepna, ganerallysereepeprintad enasuprortnade of fibsaus meteriat | s

Pecosses 14ty apranrised 3 UnBSE of vl idad BT ECRAURADS ik aplChls’, | 1°
pads 11 andbdidingdpads 1praricc13degigiied ttebé iconinected bapite chip,atit thusito i n
order to inprove the connection of the nodule to the card, the outside

cont our of @lectronicymadule. The antenna suppokt cemprises i recassesd 4| ue
spot s a [ TeRXY qé/gﬂ %ﬁ.&t S Led to a
cont acﬁ?’es%ﬂpt@@m&ﬂ g‘ anttla @ 0 sﬁ'bt)ﬁouf?h |sé€ﬂrég£%'ﬁgghgs shown in
Fi gure 4. AcperationpTée shape of theeredessesas wellmtutheiridcationoareect ed t o an
ant enna 42 ich is,sgreenprinted onto s oyt 38 by two bondi ng pads 44
and a6 Thelearrbedin Gl te FFeihipa R o Homa. Y os 35 and 50 whi ch are
preferably made after the antenna screen-printing operation. 25 According

to Figure 5 representing the cross-section along axis B-B of the card shown
in Figure Z4Accomslingtodigurs 2, representinga-crgssosection along ayis- A-A ofi ag

Card bady redld At e et shoi B B thh ;a8 o8 shade U oSl Ryal¥el, of
| ayers 56 ahiob§hodtitsthidkhedseiti Pprefened embodinet,thei fifteAha ref PVC,
pol yester, Polycarbonate or acrylonitrile 8 but adi ene-styrene BS) .

As
above, eachldis ingeriec betwgen ajewsr sard bgdypmade up|af layers 22 apd@3,is ri gi d

wh t | 4 ' ft PVC

These | ayerind enilpdrkdrtiWody HELS ot Rets 2ia£25 e TBYRy Bn

which is | dug;ertdald bddie¥iaramade of p:]ﬂstichma“leﬂftlefpalyvim;lmmoridée(PMcg;i gi ﬂ

PVC. n ' | gur t r re thin than t

nternd0 | HRNVESEPED PR IS HLPRsaraoRAIL Rt WS SYRh BxtdpRlie-ayars

are gener al pytadiéneStyrena | AES) typeSAR2brdifgtoSa piéferrethémblatiifemt] theodul e
f the p

40 is placed In a recess 0 support 38T and Secured to the | ayer 54 of
the | ower ceard bodigsareanade of RWC @ngareceachhmasie up of aprexterngldayey abt

connott on MAGTBYE B A%iand 4% tREnBLHER Y INE S BFE8 Phe BYG,, eane. o
a sinpl e comakitig ap the sofo PYIORGePinyontatt With fieoantendal has PViddte support
along axis GC, represented in Figure 6, is considered, the two recesses 48

and 50 2@hi cRoiat éthestemperature akwhigh the PY&hisdranstormed.from airigidgstate,e
dul e 40 , -
ot 1 e nat ha abBER statd) JONGHIRKR the VienEUEIit ot tfeJaREr RiritlnBtnd rigid

heat and prP¥€uayer.t he external |ayer of PVC 52 or 56 softens while the
internal |ayer 54 or 58 is fluidized. The fluidized PVC of |ayer 58 traps
the antenna in the nass and 25 enters into close contact with the fluidized
PVC of | ayefheds¥bmulyof tfé ard faytisdd inade using aHAARRANAHEN Pibegs @it veen
t he upper and | ower cgrd bogi es t‘fér}ough tﬁee cl o%e cont act tc?? \t%ﬁ‘e t wo

i nt er nA0 | oy epecic temp&@ture and under pressure. Under the combined action of

S

heat and pressure, the external PVC only softens while the internal layer,



Unli ke the electronic nodule of the hybrid contact-contactless smart card,
30 the el ectronic nodul e of the contacthfss card is trapped between the two
bodi es of the card. Onvng to the hot-lam nation process enabling the 9
wel ds of the two |ayers to be nmade through the recesses 48 and 50 as
present ed above, the pressure exerted by the nodul e on the bondi ng pads 62

and 64 of the,anten I,S I ntained after . the Lam.pnation ste Thi s
ressure « HadB R BECaviRaz Rl Vet Aot is LORIER0.Fhe RES muldizRd (o 5
take pl ace py¢igtuhyed 25 tiaps thecanenhs ihthB'miss\carid batérs iato ersyeIcti ve gl ue
bet ween the chip's” bondi ng pads and those of the antenna. As &ew ously,

t he recesseaontagt withiihedfluidizads BV of layer 233hrough the necessesddiangel g

o nf or cec mele rEPSsty fin e bBRirul SGBRRGE, Blls Erabtia tholBBlE’ ,° orour e
a strong | ipetweRin®Rupper an® loweetard bodiey giatheld18sé VohtadlbFthe tVe

recesses are preferably situated symetrically in relation to the nodul e
and are prdnterigl layers23-andi@h. shape. Wile in the enbodiment illustrated
in Figures 4 and 6, the recesses are circular in shape, any other 15 shape
may be used wi thout deviating fromthe scope of the invention. Wether for

a cont act | eAftecassembly of thve hztious layers whith makesse thencatd,retavity és shar p
corners, for, several reas fhat recesses with

. ns, onﬁ f theﬁ_e bei nlgq é ﬁut
sharp cor ndhiéreegin the,card, generally by a,pulling eperatiqn. 4 ordgr to hgusgtheg

r ecessag W él@cﬁBﬁian%HuﬂSrrﬁ?g@)g téﬁﬂeeeIBEir%%c E’ﬂgﬁ;ﬂs PPtk &W&@aédt o be

renoved on 1tS support, wh ting out recesses wth rounded corners
never presesiteuit 10sThe shape gfrthiel cavityl is sukh thatrt indlades lassmalier cenffral s

printed with soJid to the cut-outs.are exposed during.the | anjnation

bperati on RATCSSI9NSD4 reekive the 2 2B AR Ter e e ReFL RS Bk oo s
com ng cl Oigértb@gﬁé @ﬁfcknb%lﬂftlbi?& 22 of tRéchfd boelyanardeffo re€éivedReo! t he
recesses. a result, a rounded shape seen through the transparent PVC is

nmor e aest hedoublergided aireyib with sharp corners. Although it is preferable
to havq‘tmo recesses on each side of the nodule 30 to reinforce its
mechani g’al connection as described above, it is possible to have only one

recess, or Tipé elécteonitwhodakeissiaserted intd thel cdvity iamgl seciiredisyrgldiagdaope of
t he i nvention. 11 1. A smart card including an antenna (118 or 42)

CLAI M5
on a supportherlargesirpari of the gauity; i this mannsr, the dohible-sidad cirguitaf; 4
bodi | ' I f
ol asti o et 2 chionte fModilb Grt B horastalBr 22 48 tho clrd bRV eIk °1 ©
modul e (26 togeliler by twedspotsafayanoacnyldte-type ghie 84 and 368 gpldcedovebodi es

o S22b 21heehated ALY 1k Heby i oad i thee s S . el gl o
bodi es bei nghym! Sipand Aecdrethudpdditibhgdnartieal to iy tHiihRESLH4rt of the

card body 22 and thus are located vertical to recesses 14 and 16 filled

with PVC and forming two welds between the upper and lower card

bodies, thereby reinforcing the connection of the module to its support.

25

The connection of the chip to the antenna pads 11 and 13 is ensured by

the use of conductive glue, not represented in the figure, and applied

before the electronic module is inserted into its cavity.

30 According to Figure 3, the location of the recesses 14 and 16 on the
antenna support is such that they are situated on either side of the




said card being characterised in that said support nmade of fibrous material
I ncl udes recesses (14, 16 or 48, 50) Iog?ted such that they 15 are
superposed on the glue spots (34, 36) se‘curing said nodule to the other
card body such that the plastic material |ayers (23, 25 or 54, 58) of said
card bodies come into close contact via said recesses during the | am nation

f L.00. | t b d
Pher by o BATIBBIRRGS ) 50 hARARIBIPTAPY ticmingle SFfhR fadg AFbF iy =
accordi ng tdbtmlétﬁuédldkdunmuﬁmdeutt@w Afsd BHto tHe eatdlah@cesses) (14 16)
has the sanme shape as the outside contour of the glue spots) (34, 36). 25

3. The smarrepeesentgddprthefigure inigrey dottedefferbHowevenithe secesses may

(11 13) on REPHOGY Steet In SEARER EonieTphaioR SRR I ING 8RN £2c5es on
each si ge q%mramg)euﬁermosanan tA6 fdce BDcoftherdlecrodicmutiule WithieutC ai m 3,
I n which said two recesses é14 16) are identical in shape and are

symet ri caIdQYIaVEQJEQ'BHhﬁcﬁQQP@ the Meﬁm In all casesgtherwidthyaf the: 51 ¢
according tq ?Pgég‘m st fot'hé ?Qcé@é iJe! Wﬂﬂ§?§sé&%tﬂé§u?fa%§ear\%§%qhbn shape.

6. The contactless-type snar car accor I'ch 'said
el ect roni c recedsses hﬁ@ét not mkce:ewthmsmfaeearqa of théntacen86 of dhe mppdule toef or e

hot - | d f i.d bodi
(59) by a 168 Buest SnaRat diaroseses aradotally fted wiffthie, uaiced BVASEE  of ng o
Caim@g ing +§Esfaha AR mlugnﬂhsﬁbﬁ%'tﬁewH &d.é&bemeeﬁrmsﬁt ed to

said antenna”(42) by neans of two bonding pads (62, via sinple ohmc
contact without 15 conductive glue, said ohmc cont act be| ng made by

pressure be n ers said card bodies (54 1§ I n cI cont act
e to cai i e elaifirgdié thaghle & hiacsa SYmietiSaly on siher find dtifie” s The
smart card FeRding pads 21 @ndl 13,8he'reéessés Wit wade %Féféfﬂa (¥20 support (38)
conprises two recesses (48, Sd) | ocat ed on each s said electronic
modul e (40)symmetrical in relation to the bonding pads 11 and 13 and are preferably
15 identical in shape. In addition, in order to improve the connection of the
module to the card, the outside contour of recesses 14 and 16 matches

the outside contour of the glue spots 34 and 36 insofar as possible.

When the invention is applied to a contactless smart card, the antenna
20 support 38 Is presented as shown in Figure 4. As seen previously, the
electronic module 40 is connected to an antenna 42 which is screen-
printed onto support 38 by two bonding pads 44 and 46. The antenna
support also features two recesses 48 and 50 which are preferably made
after the antenna screen-printing operation.
25
According to Figure 5 representing the cross-section along axis B-B of
the card shown in Figure 4, the contactless card is made up of several
layers. In a preferred embodiment, the antenna support 38 is inserted
between a lower card body made up of layers 52 and 54, and an upper
30 card body made up of layers 56 and 58. As in the previous case, the card
bodies are made of PVC, polyester, polycarbonate or acrylonitrile-




9. The smart card according to Claim8, in which said recesses (48, 50) are
symmetrical in relation to said electron{c nodul e (40).
.AfS . Afh. Af. Afe. AT U Af. Af. Af. Afh. A . A B Af {Fj z| *-<Z VHBEW

'zt nhc] WQU] cal] caU] ca] cRaU] calU] cal] caU] cal] caU] cal] cal] cal] caU] cal] caU] cal]
cal] cal] ca U] c”aU] cal] cal] cal] cal] ca

lf oA (B e Sl St lak e o o

Ul craU] caUlga Aradeat PYd ‘i@l‘@}]‘l Wl@ﬁhﬂeﬁﬁm &Pﬂﬂeﬁhi’gﬂﬁal layers 54, 58
U' 5#8#: #$&| vp) d Ul caU] ca] c$a] ca aUl ¢

U c*a] ca] ca/itl]pfa farably ok eca oﬁtﬂ}\tﬁ.qhesq Iayersampomumu!thab?mnaacaq cau
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conductive glue or without glue by means of a simple contact as
15 explained below.

If the cross-section of the support along axis C-C, represented in Figure 6,
is considered, the two recesses 48 and 50 which are located in the
antenna support 38 on each side of the module 40 can be seen.
20
As above, the layers are assembled by a hot-lamination process and
under pressure. Under the combined action of heat and pressure, the
external layer of PVC 52 or 56 softens while the internal layer 54 or 58 is
fluidized. The fluidized PVC of layer 58 traps the antenna in the mass and
25 enters into close contact with the fluidized PVC of layer 54 via the
recesses 48 and 50. This creates two welds between the upper and lower
card bodies through the close contact of the two internal layers 54 and 58.

Unlike the electronic module of the hybrid contact-contactless smart card,
30 the electronic module of the contactless card is trapped between the two
bodies of the card. Owing to the hot-lamination process enabling the
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pressure thus enables ohmic contact between the chip and the antenna to
5 take place without it being necessary to provide a layer of conductive glue
between the chip's bonding pads and those of the antenna.

As previously, the recesses may be more or less distant from the module
without being excessively far from it such that the connection of the

10 module is reinforced. The size of the recesses must not be too small so as
to ensure a strong link between the two internal layers of the card bodies.
The recesses are preferably situated symmetrically in relation to the
module and are preferably of the same shape. While in the embodiment
illustrated in Figures 4 and 6, the recesses are circular in shape, any other

15 shape may be used without deviating from the scope of the invention.

Whether for a contactless card or for a hybrid card, the recesses must not
have sharp corners, for several reasons, one of these being that recesses
without sharp corners facilitate the cut-out operation. Indeed, cutting out
20 recesses with sharp corners may create points which retain the paper to
be removed on its support, while cutting out recesses with rounded
corners never presents this type of problem. In addition, when the card
body is printed with solid tone, the cut-outs are exposed during the
lamination operation due to the printed dots which are located above the
25 recesses coming closer together, resulting in a darker tone at the location
of the recesses. As a result, a rounded shape seen through the
transparent PVC is more aesthetic than a shape with sharp corners.

Although it is preferable to have two recesses on each side of the module
30 to reinforce its mechanical connection as described above, it is possible
to have only one recess, or more than two recesses, without deviating
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1. A smart card including an antenna (18 or 42) on a support made of
paper type fibrous material (12 or 38), two card bodies on each side
5 of said support each made up of at least one layer of plastic

material having a low fluidizing temperature, and an electronic
module (26 or 40) housed in a cavity made through one of said card
bodies and said antenna support (12) and including a chip
connected to the antenna, the assembly formed by the antenna

10 support and the two card bodies being welded together by hot-
lamination under pressure;

said card being characterised in that said support made of fibrous
material includes recesses (14, 16 or 48, 50) located such that they

15 are superposed on the glue spots (34, 36) securing said module to
the other card body such that the plastic material layers (23, 25 or
54, 58) of said card bodies come into close contact via said
recesses during the lamination process, said recesses thus filled
forming a weld between the card bodies thereby reinforcing the

20 connection of the module.

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

25
3. The smart card according to Claim 2, in which the chip of said
electronic module (26) is connected to the antenna by two bonding
pads (11, 13) on said antenna support (12), the latter comprising two
recesses on each side of said bonding pads.
30

4, The smart card according to Claim 3, in which said two recesses
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5. The smart card according to Claim 4, in which said recesses (14, 16)
5 are round in shape.

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

10 card bodies (54) by a layer of non-conductive glue (60).

7. The smart card according to Claim 6, in which the chip of said
electronic module (40) is connected to said antenna (42) by means
of two bonding pads (62, 64) via simple ohmic contact without

15 conductive glue, said ohmic contact being made by pressure
between the layers of said card bodies (54, 58) in close contact due
to said recesses (48, 50) forming a weld after hot-lamination.

8. The smart card according to Claim 6 or 7, in which said antenna
20 support (38) comprises two recesses (48, 50) located on each side
of said electronic module (40).

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



