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., QRe3eMIL"n68T270f mH nm Met hod for making a non-contact hybrid smart card
-with an antenna support made of fibrous material. S Technical fiel@:JUN108

pr esent inveﬂ@“ﬁ Mmmummmm to smart card manufacturing processes, and
_specifically tact contact!| ess manufacturing process of a smart
card, the antennao@b»which is on a support nmade of fibrous material such as

10 paper . | Prior art: The contactless smart card is a system bei ng used
increasingly ipn vari.ous sectqors. In the transport sector, .the card has
been developedM§§ﬁ8dnggﬁsm 1B§yﬁeﬁPnf°?H§§§§A§ﬂhﬂl A% £ he
el ectroni ¢ wal we¢th Mangntempanisappbaite maldeo odefdlbapad medridifalcati on neans
for their personnel using contactless smart cards. The exchange of

i nformati on between a hybrid contact20 contactless card and fliak ed
reader takes place via renote el ectromagnetic coupling betmﬂmmmmﬂmwﬂmwmma
enbedded q’igﬂ%![%ecaclorgggd,ess card and a second antenna | ocated i RQeifge reader
or direc fth the reader. In order to create, store and
process the i nflderat iRFesSene calﬁvﬁétQQnequﬁﬁééﬁeﬁ1%1&%1eﬂﬁmﬁf%niccﬂﬁ@ule
whi ch i s \connectiqd- 19y t BeorRterRa. Jhe apR1%a dad 19eN8T dviorilocabgtaep- a

di el ectric support nade of plastic material._The standard_ industri al
manuf act FAHE Pritss Mannt et WF PRSP HVESF ned 2 nFBaT st 6pkd. - tRRe2BhHERMRa i s

made on @&l RBicE diel gt rd csspppett mdld pekyviimpourl aatdei APVQuch as
polyegters (PET), polycarbonate (PC)...) using copper or alum num etching
techﬂlquégﬁxﬁfhot-lanination under pressure of the upper and |l ower plastic
| ayers of the card body (PVC, PET, PC, acrylonitril ebutadi ene-styrene

(ABS)...%,.ogﬁo]hgg antenna support in order 35 to create a nonobl oc card.
- place nnection of an electric nodule using electrically
.conductive gl u&€he CEtHINIHO8 Bnasitevaarad hils pPocey¥stgnebairy sesedal

maj or dr awhackss i 8, PL1RCESS1 08808 eb@oR sCOMROTHE Sttt Jbeleos] brat
bonded plastic matlerials with different thernal expansion coefﬂmeniaé As

a reddl t caikthamt PeeRNdR¥BpPRBA28nd T'SH e\ RDMERF st bt | BAMSf 2P

cards is tahser et (thest eDgrtwanpcngyal ast welMams admeiniefs mhekeani aako
resi stanc en subjected. t o standardi o] quj nt ur re,
PV oxhi BT SRS SRR O pemer | Bef T RlE  ReFRhipaty | GRERE"
process, amtterdtaleds osnast teasdgni fi cant and the antenna's shape factor is

not rmai ntai n?drheThla%ch'l%ﬁ%% t 9f anGAMJ B dHNEELQBeRS 4 Ne 886t I b6atact -
paraneters (inductance and resistance) vary. It is not uncomon to

experden GOHRENRSDr €ak8ge2 PR heas28Bprieted teasiaonERERBePlaGes¥es.
This is paidtdl erdyrthfagase: & Nncangl e6gapdrrbed Sagl gatehaal elibed@eagin
points. the contactless card and a second antenna located in the
reader or directly by contact with the reader. In order to
create, store and process the information, the card is
25 equipped with an electronic module which is connected to the
antenna. The antenna is generally located on a dielectric
support made of plastic material. The standard industrial
manufacturing process can be broken down into three steps:

- the antenna is made on a plastic dielectric support

30 (polyvinyl chloride (PVC), polyesters (PET), polycarbonate
(PC) ...) using copper or aluminum etching techniques,

- hot-lamination under pressure of the upper and lower
plastic layers of the card bedy (PVC, PET, PC, acrylonitrile-
butadiene-styrene (ABS)...), onto the antenna support in order

35 to create a monobloc card.
- placement and connection of an electric module using

electrically conductive glue.



The | am nated | SO cards have a total thickness between 780 and 840m

- Considering the material flows described above, it is also very difffim2603
to guarantee custoners a narrow and controlled distribution of the cards
popul ation. 20 The plastic heat bondi ng process used during the |am nation
"operation creates a nonobl oc card wi'thZpoor mechanical properties in terns
of the restitution of absorbed stresses: during standardi zed bendi ng and
tw sting test all of the stress applied_is transmtted to t oni c
modul & 95 and BPTSEET1 yHOEe T RESEERAL D BORES wavel it Sl SEaieifhEne.
The mechdrihe gprotesngidadd tdea bombosgy @it asck sof ud]eed edr tlvegt eadnded ai n

and the j t i r iLon in the b st le -
connecti2é;%%£%$eakggifgggﬁ aniﬁgfﬁgn, ?ﬂgfgﬁgﬁﬁnt F$§%1 qé co% %ﬁ£¥€%ing
is 30 vistepltbeienespriAbed acartedolll es. SEELRBAGACE hiunagmep bRl r ezt
the card {romopeiygié naig%&%%hy,of hendeftlad Sif BB RIS | 28 OYngSer s
who are very concerned about the aesthetic criteria. Furthernore, the” cost
of manuf 2e2TRIREG t héscarelhi t3F t Ai slagik pPScaiechaniedl hirgis 166 28580 Ehemy

real incr tPedt 80 USBHRAa k@S of NeqRIPEESSESLEHE g Nt | y used does not
produce cards with the possibility to vjew the poor mnmechani cal

0 2 JUN
2003 3 treat neEFREFTCERd onFfem bR HR WRer sPOFEr ti c %TW?mﬁf?ﬂnfﬂ%P
intent topeop@itiésauduriitig sthe flaminaeliahi vocesasy hmatesdakorfdon tis
experjence, in.card frau destroy the card hy folding it, repe
Dottt 258 560t < e the ERbRRYs 80 ABRE, Bpciar s Fepftéfnda.
af t er war dBhifoleasanpb eant fenamehfraneriobeas uthei ehectridel cparabet ays

may ked. CRIMBLEL ROl 4ih O St M | NyR,GOPER! 25 50ABEa {ifcBRRUAC Eoe
repl acement of defective cards free of charge. The systematic replacenent
of these e¥peEiercy apheReachPraakage slipprkeant WhIaotedste sbrorgegheer
conmpani esgtte&b&6| oSt #s Ofi st hgatbventaely i peapeseiff drfifdvend oatis
to ﬁltlgatf t hese frawbgcks b suEeglng an inventive manufacturing process
15 using &1eophore! nBHLI3t i BPoRsSnaterial on which an antenna is screen
printed usi ng Bhecllamiabltydcarsuctayvési mevet her ebyaldi griiifdkosdd ybeedeenng
the produgtio o] f k o] C : r I N Lon

t hus rela'%%. ogag%gﬁﬁfa§¥5%#%39£?%0g%§ %%ggglifﬁé%?§% g%%fggﬁ?%o%§§%%less
smart carHt wi 8hadfcamesanaifdpsodt red @uFsraitaco B ShAayala siRhras pader

i ncl udi ngebRerbPi LaWiingr 818861 oA SRNLhACELFEET pé)ls\ﬁ;e&ﬁi@ﬁ.the ant enna
consisting in screen turns, of _electrical

printin conductiye poly i nk
25 on?h suppor TRFad&18f fCbr qanﬁ?%&n%ndpF8°§ﬁ%jeEF id¥§ﬁﬁﬁ%rPE%8 a
heat trealamebhapionesspepaetidar tacbhake the imdnobAct epcdd |wibhtinat pogrt he
card bodi e_anten uppor.t nsist.i | I Lde of
the supportchap EredepiPhelihed ROl ne il adby Rk OF 2RG0-BLH
bodi es, 38tbgsachot dprésy wokedidagdiecknibprding cad tywintinggtesiep, all

consi stinggi pnBi BETeRS aigh19RE Gfs IHRLAIE RIIES, tife CaYeEYrdRIc NRBaLNE the

nmodul e conprised by the Chip and the double-sided circujt, the cavit
i ncl utf nga’adsmfm‘é‘%:"‘lilrﬁyer naP pdhts on]f’ﬁ}f’lgi:’r’ig‘re(P(SJ\Pés's t hERERRp é'}?g‘ea I \épﬁer

connections. The mechanical strength of the bonding joints is
subjected to great strain and the slightest imperfection in
the bond causes the module - antenna connection to break.
After lamination, the imprint from the copper etching is
30 visible on the printed card bodies. Although this does not
prevent the card from operating correctly, the defect is often
emphasized by users who are very concerned about the aesthetic
criteria.
Furthermore, the cost of manufacturing the card with this
35 process is too high to enable any real increase in its usage.
Lastly, the processes currently used does not produce

cards with the possibility to wview the poor mechanical



35 external portion for receiving the double-sided circuit, the cavity
-being dug into the card body which is opposite the side of the supPZgHNzwa
featuring the electrically conductive screen 0 2 JUN 2003 4 prin n
formng the antenna, and the m|ling operation enabling the connection pads
to be renoved, and a nodule insertion Step consisting in using a glue
enabling the nDduIe to be secured and a gl ue containing silver 5 for

connectin th ul.e t.a th conn tor a 03|t|on e ca
oovt ded PrtERERE b iaas T of BRER! Ty PR oniY i hheb ety GRth L.
obj ects anHechatantembstbmmlmff&bmdlonu“mﬂnlmnfmttlrbéaomEempreaappébent

fromthe Lol louing descriptlon uhen, (2Ken ER-EANMNAI AN (ingra by
acconpanying draw ngs in eh i'gures" 1A to 1IC represe‘? e various
st eps usefBoldirgr en p‘lep@talt@gllu/hewahmnhaidn bled nguppossibls Rigueasily

representsythe Sgﬁpor&aml‘:bo&ge §H£§H€a §‘EE@§QaEFﬂ's”t egogn tegk%m?%k 'h'e]?r

to the lamnation Step. Figure 3 resents the smart card he "en
t he nanuf%tannﬁgma%é@sscut W@h@@ 4th§pr0@§?§ht1@,eﬂan€a;r@§§k§éct CORMER ciligd

smart cargeol 201 £8pr @eent agy i nyftmguse %omﬁ'aﬁ'igast hegend S ¥x OEnkiiger e tde
Det ai | ed descrlgtlon of. t.he inyvention snagé card manufacturin process

accor di ng*€BL8f m?ﬁgeﬁﬁlgﬁfeﬁﬁﬂvglF?Qﬁﬁnﬁ phaEgfy the SVESFAREIN a

25 suppor tepThtemedpport th%s@@%tr@fs asheesowfcéi bE ona jBRt elippll ewietlt aay
paper Accordln?oF tgggre erred. enbodlnent the antenna is screen printed
n

on thl% n&P8Ffa &r SP™BFBPS®and in reverse order compared with the
standard screen printing process. The first step, represented in figure 1A,

30 conS|sb§?Eﬂg§ﬁggegfpghgt?nghbgoﬁmo bondi ng pads 10 and 12 of the
antenna to nodul e an electric bridge 14, commonly referred_ to as
the "cross-oveF2e aPLERPHE tAE tﬁbetuﬂﬁ¥eﬂélﬁé cofinePed il ig8tiees thEse

second scaegub@Ekst i BY sglegp@lyﬂpg esant q(imdhdc:d\gélrﬁalﬁfa@tﬂ&llﬁgs iprceeisgen
printing an, 35 |nsulat|ng st The third and

p t of th r s- over
Past Lor cURiBsi fr SHPRSOD TSR] QF s EF RPCEFa R £ ¥Bi Fho *Ru ATE SF8%and
20. One ehd etreka tprimtldl i sstngneteedrtieaillle Mmmﬁumplve ink, thereby

significantly reducing the production costs of hybrid or
contactless smart cards.
The invention thus relates to a manufacturing process of
20 a hybrid contact-contactless smart card with an antenna
support made of fibrous material such as paper, including the
following steps:
A manufacturing process of the antenna consisting in
screen printing turns of electrically conductive polymer ink
25 on a support made of fibrous material and to subject said
support to a heat treatment process in order to bake the ink,
A step for laminating the card bodies onto the antenna
support consisting in welding, on each side of the support, at
least two sheets of plastic material, forming the card bodies,
30 by a hot press molding technique,
A cavity milling step consisting in piercing, in one of
the card bodies, a cavity for housing the module comprised by
the chip and the double-sided circuit, the cavity including a
smaller internal portion which receives the chip and a larger
35 external portion for receiving the double-sided circuit, the
cavity being dug into the card body which is opposite the side
of the support featuring the electrically conductive screen



0 2 uN zoo3 pad 10 and the other end to the cross-over 14. Turn 20 is
-screen printed fromthe cross-over 14 to bonding pad 12. Once t he Jdnt/8ntidl
has been screen printed on the support, it is cut to the dinensions of the
~card. According to a 5 preferred enbodi ment, a cutout 22 is made in each
corner of the support, as shown in fig#re 2. This cutout enables a direct
wel d between the card bodies during the |am nation process. Lam nation is
carried out.b ot, press_mol dings. 10 _According, to. a pr.eferred enbodi nen
Pwo | ayerBriRtphacelt “FarBrnal e F8CARRSr | Alh EaPa oo PECpRTC
mat eri al esagehegathy pohyectybnchbasi de LEVErmopelyeshdr (PET, PETG),

pol ycar bonat e éPﬁ% @ulacr qult{éle ut adi ene-. %} .rene AB§)1 Accordlfgeto a
preferred enbo A Y Tsn ] WSt %}é"rgs H‘ Gt Per &nt 2 '
sti f f nessendhéingt thaamotiayer tosbandecofedi gnd @vgiuahcbatahalngsBdévbayer
(in conta g ﬂﬁgp t) .l fs
V'catqgof?éﬁlSEBF%%Sé%Qture Cﬁ %n%%rgpgﬁg%gg |Chtﬁf£%i&§sﬁ0%9%§ Pon1a
rigid stalt i® BheuBB¥iyyspap¥}dethgorwbhiayBrREPaEg-al so be of 20 different
t hi ckness. For exanple, each of the card bodies consists of an external
rigid PVC Iayer of aOOFQXIﬁHte|¥ 310 nlcrons (gym thick and an internal
soft PVC REFEBEEE et e SohRT ek The antenna support is nade of
paper apprOXI ﬁ'ﬂh@| yplﬁfpdﬁetsm ckobﬁ\s@@sdl hd 0 ehakrhetepnpuliast urdmg 2he
exanp# % 3 er&g enbodi nent, each q$e Pf t he gard b L es LS
conpr %ed18VePHF8B | &éds. §99mﬁﬂ'mQ§ﬁun%RR§ﬁfQ) T8 nsphAFent® Shdet
or varni sebayéptips added bakéhe iextesmphnd @i mﬁthhdﬂnardcbompam&englt
is printe et ..t tect the printing. This cover is approximtely

4 n1th|c§régbﬂé%eagxgggﬁgl | ayer of the card body is thus 275mthick and
the internal | Bjgurappridxi et el§ aepreseak. ke Naxileas oatspep usatksi dfs of

st acki ng Isegeéhepr&hemgr lt%Sah@}éﬁhg eh PME %pﬁbrtormthe card body and
t he ant enna SUEEOH his sandwich is then B ace §h’1e %’tlam nati on Eress
g t

The s&hdwich i STHBEE @n&ﬁﬂﬁf%ﬁn%§t EpeFUPRPEL gMe $athaoRRe Shye"
preferablprgneadebnthhﬂ ba@k, Aribhetsanket Laminhbéosandepch is pressed in
order to fuse u J 03 t er.gh

conbi ned acti o%gﬁ}&/% §eh§%rgé§ts:ﬁr gdget hgmgé er ngﬁé P%g el{et e%ggandtt Ehe

i nt er nal maygﬁanﬁdélag Pveceseh a | ower Vicat softening tenperature then

l'iquefies. Thephjguefied -EVeddaps LheSeleef i edsi ﬁ;'heOferéH@t aphegna S
within the nass of the card offering it enhanced reS|stance to the

mechafi cakFeRF PEEEESeAtotABEIEd 3duritRGIs FBFt 3¥AFd O5AgeL FaPLKErdore, the
antenna adheres to the card body better. This adherence nay be enhanced by

usi ng pre;g%rglggnai%£¥gp ggglggaggetgggegkgggg bet ween the card body and

t he anten

The smart card manufacturing process according to the
invention initially consists of placing the antenna on a

25 support. This support is made of a sheet of fibrous material
such as paper. According to a preferred embodiment, the
antenna is screen printed on this material in several steps

and in reverse order compared with the standard screen
printing process. The first step, represented in figure 1A,

30 consists in screen printing the two bonding pads 10 and 12 of
the antenna to the module and the electric bridge 14, commonly
referred to as the "cross-over", allowing the two turns to be
connected in series. The second screen printing step,
represented in figure 1B, consists in screen printing an

35 insulating strip on top of the cross-over. The third and last
screen printing step consists in screen printing the two turns

18 and 20. One end of the turn 18 is connected to the bonding



10 The cutouts 22 made in the corners of the antenna support allow the two
-internal PVC | ayers to cone into contact with one another. By bl och'zr!?Ntma
corners by welding the two card bodi es together, all of the mechanica
_stresses are directed inside the card. In the case of the paper, paper pulp
exhibits 15 low i nternal cohesion. Wier? it is subjected to sheer forces,
the core of the paper tends to delam nate. If these stresses are too
strong, the.card opens.up d splits.in tw parts (the part i.ch nt.ai ns
he ant erMEd camethad s Feshaare: coh Hie Bps e oht: Mz £8 hifiner
by acti ngsonetheptypee@0fobmpabercandseavetrslénter hahdéogepadnl2we can
benefit fromthis_ p i perty.in._or a card . w

builtin and Va§$§%|gxét%§§59%§( g%_b %gbfgﬁﬁﬁﬁfdg{ﬁﬁgﬁ%s %n%gessnggggF’

del am natibn iy citustbe ther edémenedonsapbl & norgder Reserdiygi fizamt so
that I m%fgfékfég% odifiesear & MBY: B 252598N AB014O iy debaabpaleon
of the paper 1nside the card. The next step consists in mlling a cavity
whi ch wi Ithﬁe@eﬁmrtme %d@!l?@w@on%ﬁi §eqguse the cﬁ@%n@uﬁlﬁ’étdo%ﬂﬁlél% déd
circuit. dhgest! i1 opei-aklon hs0 bl Beakandi agrPads et wegmihBe ion
antenna and the nodule to be renoved. In order not 30 To damage the screen
printed iHpPFRESof the antenna, the milling operation is carried out in the
card body whi cham$napposit est he-aantigrtha suppobly f ars W phetbe soledngs.
print ipprink. that is to in, the card dy which_is_in contact w.th
Phe sftie BReoRRtRlpRs « Endt el TREOELIEER priht camdB e Skl ort i s
manner, duategiaheanel head bpereastbnearfiebadyenfhisuppest ics maiterda lbésor e
the ink. r 1dyd1 s eahedded iBykhe RYGOlL0e Tigsi | ayag)of
tne card %%%%?Q??P q%Og}gﬁNX?OOB S not.éubjgété%g%%.%anageésudh as &
cracki ng Belyearbagaten (Ho case amrdPnidoilshutadiane cararees WABESH -t he
| ocation gEcbhaiffi LdNat her&pedrds shpdamdnzed, pybe idvaskad Serieerwo
printed ipprint o thg,%géenna on.%?e suppogt and the nhlllng,of the 5
cavi t ¥ i nt#RETEalPaVBody tWAT ERTi ECFATRERPact Ri EHCERBALi dBYEF the &t

not bearinggi@iervcCr eehipei bhe énableslapermidul ecoheabe whshakhed anmenine

st andar di ti.Q i.Le i 'n&gg:t i.ntegri of sgr i.nted
ant enna. %§€9%§§8|é*?sm§?8e |nQ%?gce. mggabff%rg%%ggdﬁgggaés%gﬁgg g%gsed.
The firstteghperatusns eltés rieurenattorriueti whisdheshe e PYRI chidifsbl Esomhe

nodul e torbgigogpgetedot @ Lhgnapy,espacepnt @ﬁrestWEhhgyagae&ia\fpe al1goPRf @Fabl y
an adheS|¥e whi ch cqﬂéﬁlns silver. The seiond glue iS used fo secure the
modul & t 09t RESESPH. JFeRFy t 6°F sPERTRI CentfRfithet, EPEnRTYI 2081EE

glue is usefsiktsi ®falaap @osside togudePICT ilapery pef " Apprekimaadhesizae

which is pl un th ul riqr_to its ert| i he rd. ce
this stepﬁfggggﬁniggb&d,%gq%%rq%gg'sﬁgm1ﬁ%#?%%ﬁ?e %$?€.0E¥gin%§§e$he9}
bodi es of apheosamatedyapeuneahibbnd@lct sgeehan supphatcasnaesieyviod wHaper

cutouts ?QpBPok*ﬂﬁa%l?“tﬁ%F& SYPRY T - p s | €0 28nbEnk oC a8 Flalt tifi8 ng
stjandar di zed | ocation for SO type smart cards. Figure 4 is a cross

secti%%alevﬁﬁﬁﬁﬁhoWBlﬁkiéSA@APBFf?ﬁéegnﬁmpoééWBHFepFé§§nP@& ioF FW&UF@?§
The card pefsest 3socoapraRieadnd HHR t1 A% @den ofolébl OuBnBREELhEl of a

i nserted petween 25tth§ %molgarg bodi es. Each ﬁard bodg coq%gigé a CQ%%J 30
whi ch consF8PEPEFR shedt of ?%an§ﬁér¥ﬁfnﬁ§ frE¥Tor val ni RO yé?} a

ext ernal ekxgednRVClbyper o22thrdcandi hodynahesofit P¥Cplraysed34n Thelepurte 36
and the b i p rs edin t i.ntern f :

body: o PUELEEtPTRS Brareitpeil (el £ 1ok atehatel f 40hR RIHEX or

(0] Sit
face MearThy er&eamednnYekePfesheheatsibPeds déed té'iq)‘/%:uﬁgl&m sRdcknhanchi p

42, proteghedif¥e@Ra?venyRkdbpgrbgshAtenot 240QR €pepked) . The nodule is
connected to the cantacts of antenna confacts 38 with | ayer o

a f
silver-1oad el BBri @M IRRLRRIUSEEPe GPRRIaWS RI3SSEAGEANGr (QIR0ARY vItdhee
gl ue 46 seaulieast haysrdubg Puct hRiear dormhehpr eaeds badgoatidnd Heo driteenna

nvention gffers a.6ard Naving,vo, meLel gialld 6% 191 LhgHSRTRAN SR M oh
35 The sandwich is heat treated at a temperature greater than
100°C, and preferably greater than 150°C. At the game time,

the sandwich is pressed in order to fuse the various layers



0 2 JUN 2003 s preservation of the electrical conponents provide this card
W't h enhanced solidity and, in case of card malfunction, the delanigimiOﬁ
property of the fibrous materials such as the paper allows to make 0gulll 2003
‘that the card has not been subjected 5 to intensive folding for the purpose
of frauding. 0 2 JUN 2003 9 CLAINS %. A manufacturing process of a
hybrid contactcontactless snmart card with an antenna support made of

fibrous 5 naterial such as,the er . includin he .fol | pw ng steps:

manuf act (I I oueUSSET THE SRPCRAECONGLON M MF e A BFTaRTAey (Hhhs of
el ect ri cadsttyeroan UBY T veo Potyseand nkheniat stppdrlayedenafe fobrous whtlkeraal s
and to supj ect sai. upport, to.a heat treatnment in order.to ke sai g i nk,
|0 a steg‘p(#‘”(')?}l aSr’lil%ascl ngg?%lteelg}ﬁ% b%&?kgnrtat&utr%e aﬂ?%lﬁma lsl@blﬁgaeSCOns?E?i ng
in vel di njioretbet FWfe bfapai dheupporeent pmiadted wonkheef s thle phasenta

Tt erisal v O N a1 dr DOt e8d: Yo POL: PhESS: Nl fideq Ar CaY L AngL! LU NG
step consisting in piercing, in one o t card bodies, a cavity for
housi ng tHEe nBEghandeapr ise@ssest RNt eifRd t HBripdblsaagitd«pxd resdge - sai d

cavity i nglmhdemrs Bt her ahPé8hNa4aRerEs oo WhEN-£ LG eh e bbec &P PTRIE a
| ar ger exafrnal ortion_for rece|V|gg’the,double5|ded circuit, said cavity
bei ng dufTHRICRER BaYdPBoGPIRRCER XY iU PP RY YR 2Rt bEVe ndodhpPor t

featuringgdde ehpetpigattiybeondustine ssre@eho@yi a@dchakanbeshaforns the
antenna, and the mllin op ration, enabling the cqpngﬁtlon %ads to_be
rerm{}gd fromt ec%ﬁlﬁ)?ug%d ‘g%%%ljeniﬁ%%r‘f TREET Pt oS BEFRGRE nSURPRET a

gl ue 25 enblbdw nghsaitdvarothut ernal bevVeedaryed sanch acghee iadot atoritartsi wveh f or
connect i aj | e | A, - o] |5t ' d in
Tho oavi (375 a0 BREY: BN TGHTRDNAR, 2EOen 8P bD RRTeIPS IRl i dafa
accordi NG ®® EPapfher i #ldhich the TREh3RéeRd E4cIeSSEST aKE cg%ae%qqies

on inside the card. In the case of the paper, paper pulp exhibits
15 low internal cohesion. When it is subjected to sheer forces,
the core of the paper tends to delaminate. If these stresses
are too strong, the card opens up and splits in two parts (the
part which contains the antenna connected to the module
continues to function). In this manner, by acting on the type
20 of paper and on its internal cohesion, we can benefit £from
this physical property in order to create a card with a built-
in and variable stress marker. According to the customer's
needs, delamination may thus be more or less rapid and more or
less significant so that limited flexion of the card may be

) 25 seen owing to the delamination of the paper inside the card.
The next step consists in milling a cavity which will
receive the module comprised of the chip and the double-sided
circuit. The milling operation also enables bonding pads
between the antenna and the module to be removed. In order not
30 to damage the screen printed imprint of the antenna, the
milling operation is carried out in the card body which is
opposite the antenna support face with the screen printed
imprint, that is to say in the card body which is in contact
with the side of the support not bearing the screen printed
35 antenna. In this manner, during the milling operation, the
antenna support is milled before the ink. Furthermore, as it
is embedded in the PVC of the first layer of the card body, it



each side of said antenna support made of fibrous material have different
-stiffness. 3. A smart card manufacturing process according to claiggg@ngpg
2, in which,--during the antenna manufacturing process, 0 2 JUN 1
‘the corners of the paper antenna support are notched in order to allow the
two card bodies to be wel ded together; 7said card obtained thereby offering
a preferential delam nation zone which will highlight any act of deliberate
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the(%gd nggeiénﬁég heI%m{gwg ggp%%%%ib%e to use a film-type "hot-
melt" adhesive which is placed under the module prior to its
insertion in the card. Once this step is terminated, a card as
shown in figure 3 is obtained. The bodies of the card 24 are
heat bonded together in the corners via the cutouts 22 on the
20 antenna support. The module 26 is located in the standardized
location for ISO type smart cards.

Figure 4 is a cross sectional view along axis A-A of the
smart card represented in figure 3. The card consists of an
antenna support 28 made of fibrous material, inserted between

) 25 the two card bodies. Each card body contains a cover 30 which
consists of a sheet of transparent PVC film or varnish layer,
an external rigid PVC layer 32 and an internal soft PVC layer
34. The turn 36 and the bonding pads are trapped in the
internal layer 34 of the card body's PVC mass. The cavity

30 milled in the card body opposite the support face bearing the
antenna receives the double-sided circuit 40 and the chip 42,
protected by an overmolding resin (not represented). The
module is connected to the contacts of antenna contacts 38
with a layer of silver-load electrically conductive glue 44. A

35 layer of cyanocacrylate glue 46 secures the module to the card.
The process according to the invention offers a card

having two major qualities for the companies which use it: the
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to each card body which acts as a cover. 9. A smart card nmanufact uff? figN 2003
process according to any one 5 of the previous clains, characterized in
‘that the plastic materials formng the card bodies is polyvinyl chloride
(PVQ), polyester (PET, PETG, polycarbohate (PC) or
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-g)! smart card w1th an antenna support made of fibrous
, M 109 aAmA&' 1 %##&' * Rk K %q 10 10
101 A (Q% g%])ls ég&e G ]5’8 %él%{’% l\@*ﬁ )ﬁﬁﬁ%é%‘gp wxx 15 g- .
}[9Nﬂlll"10%ﬁ &mg ugactuwwng process of the antenna consisting in
& ()-3!I'*

/0|2222fﬁ%9%%]&P£i?g FOW O3 SO & A1 R MLOXu&Elve polymer ink

on a support made of fibrous materials and to subject said
support to a heat treatment in order to bake said ink,

10 a step for laminating the card body onto the antenna
support consisting in welding on each side of said support at
least two sheets of plastic material, forming the card bodies,
by hot press molding, -

a cavity milling step consisting in piercing, in one of

15 the card bodies, a cavity for housing the module comprised of
the chip and the double-sided circuit, said
cavity including a smaller internal portion which receives the
chip and a larger external portion for receiving the double-
sided circuit, said cavity being dug into the céfd body which

20 1is opposite the side of the support featuring the electrically
conductive screen printed ink which forms the antenna, and the
milling operation enabling the connection pads to be removed
from the chip, and

a module insertion step consisting in using a glue

25 enabling said module to be secured and a glue containing
silver for connecting said module to said connectors, and to
position said module in the cavity provided to this end.

2. The smart card manufacturing process according to

30 claim 1, in which the two sheets each forming card bodies on

each side of said antenna support made of fibrous material
have different stiffness.

3. A smart card manufacturing process according to claim

33 1 or 2, in which, --during the antenna manufacturing process,
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4. A smart card manufacturing process according to any one

of the previous claims, in which the antenna manufacturing
step is conducted in reverse order and consists in:
10 Screen printing with a polymer ink, on the support, two
antenna contacts for the module and a cross-over,
Screen printing with dielectric ink, on the support, an
insulating strip on top of the cross-over, -
Screen printing with polymer ink, on the support, at
15 1least two turns for the antenna, these turns having there ends
in contact with a different connecting pad and the other end
in contact with the cross-over, enabling an antenna with two
turns in-series to be obtained.

5. A smart card manufacturing processg according to any one
of claims 2 to 4, in which the sheet forming the outer layer
of the card body is more rigid than the sheet forming the

internal layer of the card bodies, said internal layer having
a low Vicat softening temperature.

6. A smart card manufacturing process according to any one
of the previous claims, in which the two sgheets forming the
card bodies on each side of said antenna support made of
fibrous material are of different thickness.

30 ‘4
7. The smart card manufacturing process according to
claim 6, in which the sheet forming the external layer is
thicker than the sheet forming the internal layer.

8. A process for manufacturing a smart card according to any

one of the previous claims, in which, during the hot

lamination step of the card bodies onto the antenna support, a
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9. A smart card manufacturing process according to any one

5 of the previous claims, characterized in that the plastic
materials forming the card bodies is polyvinyl chloride (PVC),
polyester (PET, PETG), polycarbonate (PC) or acrylonitrile-
butadiene-styrene (AES).

10. A smart card manufacturing process according to any one

of the previous claims in which the glue used to secure the
module is & fluid cyanocacrylate adhesive, which is placed in

the cavities prior to the insertion of sajid module.

11. A smart card manufacturing process according to any one

of the claims 1 through 9, in which the glue used to secure
the module is a film-type "hot melt" adhesive which is placed

under the.module prior to its insertion in the card.



