- 1 - METHOD OF MANUFACTURI NG CARDS THAT EACH | NCLUDE AN ELECTRONI C MODULE
AND | NTERMEDI ATE PRODUCTS FI ELD OF THE | NVENTI ON The present

i nvention concerns a nmethod of manufacturing cards that each include an

el ectronic nodule, in particular, an electronlc nodul e conprising an

el ectronic display. Preferably, the card! obt ai ned via the method accordi ng
to the invention is a bank card, in particular, conformng to the |ISO
standard. However, the present i nvention can al so apply to electronic cards
whose general profile is not rectangular, particularly circular cards. The
present invention also concerns |nterned|ate pr oduct s obtalne i thin the
scope of the nEETHOLE OF A p PS BhAGEANH IN LUbg ectronic

cards or |ntegrgﬁﬁﬂ Ebgﬁggt”@quﬁﬁjﬂﬁgeAgﬁy§N$g#@@Enggﬁﬁhmpgquyps the | ast
few years. Init , a car ody i ncl udi ng
a resistive contact nodul e housed in a recess in the body of the card.
Then, contactless cards were nade, i.e. cards including a transponder

formed of an el Eﬁb@nfl-f‘% NVEfidneconnected to an antenna. As el ectronic
cards have developed I's sought to integrate other electronic elenents

for other functlons into the cards. By way of exanple, cards including a
swtch that can be activated by the user and an el ectronic display have

bgagr:jinsclngzﬁg O?u?#eecgﬁe{gtéggg{w@hﬁd z:ce)h@em*'s rmé methed ioﬁehgndfamtgéng)@at@riﬁz gr
\F;arl ousgel enerihat Pﬁcm'r@h-ld& an ﬁ%f"ﬁ?'& 'B%M P|F§F'E?Lg%rp§8 '%%%(hﬁf?g{o%%t he fsor m
of at |east ongRhRGig U elcedhenicedisplag] WPibfagatiy, sihepoart, obtained via the

method according to the invention is a bank card, in particular, conforming

to the ISO standard. However, the present invention can also apply to

electronic cards whose general profile is not rectangular, particularly circular

cards. The present invention also concerns intermediate products obtained
within the scope of the method according to the invention.

BACKGROUND

Electronic cards or integrated circuit cards have considerably
developed over the last few years. Initially, electronic cards were formed of
a card body including a resistive contact module housed in a recess in the
body of the card. Then, contactless cards were made, i.e, cards including a
transponder formed of an electronic circuit connected to an antenna. As
electronic cards have developed, it is sought to integrate other electronic
elements for other functions into the cards. By way of example, cards
including a switch that can be activated by the user and an electronic
display have been disclosed. Such cards generally require relatively large
batteries or powering means of the photovoltaic cell type. In order to
integrate these various elements in a card, they are generally grouped
together in the form of at least one electronic module, including a support,



- 2 - on the surface of which various electronic el enents are arranged.
Figure 1 shows a schenmatic exanple of this type of nodule. Mdule 2
includes an integrated circuit 4, connected to an electronic display 6, a
battery 8 and an activator 10, arranged onh a support or substrate 12,
forming a PCB interconnecting these varicous elenents. In order to lint the
t hi ckness of these nodul es, the battery and/or the display can be arranged
at the periphery of support 12 or in recesses therein. It is not
easy to integrate a relatively large electronic nodul e, nmade up of various
el enents of varinabksusthepef amithsvaripusiatedronir elemients drerarrangedg Figurend a

di gital displ whi ch h b i,sel Pt ' f d
card, “causes. afhalid el TRk e piosbBniodus AT BROR Bfioses 1o

over cone. inteGiatétptiadiiit /\@onfecidd to' 84 etbctrohizsdisplay B, abeatteryd engahat i on,
a nmet hod of manufacturing car dg i ncl udi ng an_el %r oni |L}ni t. in PCB
particul ar, a ACHYRIBoreraaRgeln o 2 pFURPRE PR SYDFHA age TiRg; 3 B

posi ti onidng frgrﬁl@;]coﬁﬁéa_rr@! sk Ovaribas immhemtemrag'rdsg tdi it gl_seeg_}icltriees of )

transponder and the positiopin rame are,enhedded in . a bindin nt that
can be added i ﬁh‘FSfeqt'}Ji‘o L\WSSJBES&]\ a’]{S’Z‘?ft ic?EBbT’PESY gan &g Hrraﬁ:ﬂ%og&ggtﬁgi oni ng
frame in EP Patgfibh&Ng.of Suppgéit 784r irsredessbsahéneid.or delimting an inner zone

for the transponder, fornmed of an integrated circuit and a coil, inside the

card. Thus, when pr @sSsumoe easy appiegretet @ rélatvelpidroe elestreniennsdaadmakie

bi ndi ng agent to ff)r m.a cafd tthe tran% ongder isdhe.l din_an idn LinaPne,
whereas it is pisS HRHEOYS ClaMRNts; ¢fdyaFPls; ShtPe iAdaSiAn L &) FY9s TSN o £ 1 ow
tﬁ forma | a]yenr&ttebmtingﬁ@wtat fmwmmhd, whieh masutbabé hp‘red?elyrpbsitl'ﬂneddnsﬂdel led in
the art can fin in this Patent docunent,.a et or . .integrating,.a
relatively Iar d@é’%{'ﬁﬂCtBE?rgplcéfé'sﬁ%"bs@a @Pe@%‘?'g‘?ﬁarcreﬂ’i?g?ﬂ"é iwRich E%ng'&tf | at
card. However, ihvmtioh @edposes o bustdb@epl aced in the main aperture in a
positioning frame, as described in that docunent, will often be noved
slightly when the c&PdPatenbeong 570788 disclaséssid,onelimplehoentationt, aduethodot

di scl ose how to maintain the transpgnder in a 1se .determ.n pgsi tion
i nsi de the aperqfuP@niu ctnf{g'gpc??f% dﬁ‘?ﬂ@”?raﬂe?'%@ﬁ' @PFW ﬁ'idp?n']rq‘:@%ré §rt

m ght certai nl yranspokderf whichuis pacedien i meahis | apestuod in -a Bositidrdieg rhwinme.
aperture to nmake them approxi.nat el tch.the di nensions of th lectronic
nodul e, in par tﬁg(i?ﬁf(ﬁ?g ﬁﬁe e ¢ ﬁgpé’rgg@qq Iq-i-scg?s #%&3&!‘3‘?0%5’&5}?‘8

manuf act uri ng tpsitioaimgeBare dre eniietited innd birelrepagent teat tirabei dddes in
difficult to envisage toqg tight.a fit., Mireover, .depending u he way in
Whi ch'the modulBuRaRECdTarmdearaieny sS9heFte brefiEREs Ytk PEEP sl Srent s
on the support M@y BFG P84 & ysedd oy fortelitiitirgy arlt mnee xempfoe thaltrgnsprnddr,spl ay 6

is arranged on the surface . of the PCB or at the periphery thereof in a
position that rfﬁgm?fgﬁfl & i"ﬁﬁgrle'gﬁde%‘s%g\/@?? g 8°5b'tr1§|°% ehf‘%ﬁq' uari Weﬁar d,
this digital dippsswyemisppliee tpdise vartmecelpmenissaidythedliading egént tbHerneat er nal
contour of the manufactured card. .This i.s particular igportan en a

t ranspar ent ape"?&\r%ﬂb‘??ﬂm?%‘?{] rf%h?’ﬁén 6PMF§F8H§’ ‘8#‘9’19%“5?8??%{ 'e\é\@%@ﬁay, i's
arranged above Hihgingpiehtria & mod-dalid sthte, us efownfto tfben calayer dhatepassese

di spl ay. There jis a further problemin ition to thi r.oh] em of
posi ti oni ng thethgiuggtt:hSnri”@mﬁ%HW%d F@T‘Qtﬁ? et%(ﬁ%ﬁemeﬁ'lee?'ﬁaﬁanc@?ﬁfdﬁ%‘af t he
card. Th:cs Eromagmcmmﬁf d18, & mhéthdd ¢ itlnlte@étidgha rerEMEtI* dagge and chlneplent- tEe
centre of the car nuf act ur i installation., It w e note ere that
el ectronic car o"‘ghagfegﬂeé%‘ﬁré’i”éﬁ WH%HUf%E‘?WP@(&' iﬁﬁt B%rf’\(,:\%‘l@g’,ev?r.' ghe ?g%f PA¥ cards
are manuf act ur edogulgpldceadanuisé yndim aperurednra pésittongpfremiehat descibedein a
plurality of electronic dul es. Then a ard is sepgrated fromthe
plate during a tgﬁ{ g?q@n@}r{gwm ‘gﬁeni ke H@QE&P@&?}FM whess a?%ﬁt'sh&ng OB -784.
W thin the scopadeéd,tthie dogtinent dosschaisliscisetivey to raaisikein des traspainder ir ee i n
relation to the Eosi.ti on'*erreé frame, unti Ii requires

. the card is formed.. Thi
precautions in 2 A% SEIIEINed %%“%"a'r‘ﬁ8‘83“%|38ﬁ8HPs'"&EB\H°a@8"¥‘8§’f36‘?% t he
card, to ensureThdyetsKillka ihrtae POMdE e SR thinkroftregucing fties domsHsighsagfer t ur es
of the positioning structure until the press is activated.



The present invention thus al so proposes to answer this latter problem
identified wthin the scope of the present invention, so as to sinplify the
provi sion of electronic nodules while ensuring that the el ectronic nodul es

are kept in the apertures of a positioning structure and to facilitate
assenbly of the various elenents and matérials provided for manufacturing
the cards. - 4 - SUMVARY OF THE | NVENTI ON The present invention

concerns generally a nethod of manufacturing at |east one card, each card
i ncluding an el ectroni c nodule. The nethod provides for the provision of a

}‘rarre OL a p: aihd}ﬂﬁin%eﬁiﬁurdla &ﬁﬁ?k@ﬂ%rﬁﬂﬁp%@k_ﬁ‘r&at&hryrraa‘gadhé dimerest@isvifribe atI
east this electronic nodul e. i s od, is c acterized in t | east
one part of th@'%@??‘ﬁﬂ’é?cg'llfe'e{?é’éqtﬁ"%g%ﬁeéfterq'aéé’éc?nrl%Htﬁﬁp@PaHIPeH%@%g%ﬁorned
or cr u?‘heﬂ by Hﬁ\ﬁﬁdﬂﬂljrir@abie@éhdéfs rﬁp%t&%umen irﬂ@ab@:c(sjwd,lsﬁtrmhitﬂ;s ajffiduﬁastdone
part of the peripheral area, qpn sai rage or, sai ate, so as educe
| ocal |y the thPEWRRIS ton tight ﬁc%'lt-r Sﬂﬁée%ﬂs%?wﬂm Hp(?rﬁ 138, Wayip ﬁﬁ'géﬁh%ne part
of the peripheplduiisedre manifaaiuréditie poeitibningiof the datieus slehremtgbh tbgposi t e
said at | east one aperture, such t&gt alt | egst one ﬁaon '?fl (ﬁ'.hel el cltroni C
nodul e i s supef BRY 9 vaRy shantl- sy APt exRMpIR. ‘ﬁg""fp Y'Y %r'ga, and
in that a mategirahgéPBAYE bGfadd ofthe PCB b dt e parigherycthereet in @ppsitien

establ i shed between said at | east one éon%}Qf Sgi?‘[ﬁeﬁj@fher‘f‘l ar ea f said
frame or said H3tBakyanssignty: Howgyer 4o Obiaina bioh fralLy Sard. SRS IR Ul e,
before a resingisplARddas b pasitibRss brediiysididivel totht xedresit copnsur oftblel e in a
subsequent step of ‘the net Igod. o It will be not%that t he car(;(l

obt ai ned vi a t RENWAHYEIacalk dTAE 1D RAECYIRY JMPPEANL AMNGTE LRIRPAGD

i ndependent or zgbRGlk! Whithl fits €68 BRsdrRibridl fahe @il uBblay, isvditatigetapobe in a

single aperture in a frame or in several aperturges of | ate during the
manuf act uri ng protRyture |t%aﬂfam9cbdﬁeép?“‘§ ‘quﬁg‘? reqd t?'eidféspiaﬁi gital display; a

second unit is an electroni ircuit and a, third unit is a battery.
units can be arrangEBerSrfSt%ﬁ‘r&‘gﬁé’r%?}HdPtadé’l'ﬂ?nt@g@ﬁ%ﬁpbﬁ%’l’ r‘?lptpﬂg'%géﬁ%
modul e. Howevefkpe SMBroflce Modufe esiatieays thé aixteramncontppont tioe daod.nTlais
distinct unit connected to the el me(r;]'tf? On{e\é b[}/. t he ?I efb{?i calt c%[}ﬂection
wires or |ugs. PTRRIERLANGEDSANE ign g the, plegtraiic modyle, af NS NE can be
bare, or separ ghf] WnfRfdcheirgetiaton. At winbe rivted Mt trenaiédi@nic cards |t
shoul d be noted that the resin e added in vari ornms.and i,n

ld. b f
various st at es.arqﬁén?répqué@qtﬁrg i BRtEhGS: 'L?ﬂ&@Y%r?g‘g?lfagsﬁr%"ﬁnb’%t‘érgﬁse,

simultaneously in the form of a plate that includes a plurality of electronic
modules. Then, each card is separated from the plate during a cutting step,
as is described in EP Patent No. 0 570 784. Within the scope of the latter
disclosure, the transponder remains free in relation to the positioning frame

These

until the card is formed. This requires precautions in the handling of the
various elements provided to form the card, to ensure that the transponders
remain in the corresponding apertures of the positioning structure until the

press is activated.

The present invention thus also proposes to answer this latter
problem, identified within the scope of the present invention, so as to
simplify the provision of electronic modules while ensuring that the
electronic modules are kept in the apertures of a positioning structure and
to facilitate assembly of the various elements and materials provided for

manufacturing the cards.



- 5 - including various known adhesives, PVC and Pol yuret hane resins or
other resins available to those skilled in the art. In a first main

i npl ementation, the nethod according to the invention is characterized in
that said | ocalised application of press‘%e is carried out using a tool or
a press before said electronic nodule is brought opposite said at |east one
correspondi ng aperture, said at | east one deforned or crushed part defining
at | east one step on which said at | east one zone of the el ectronic nodule
is then pl aced. In a second main inplenmentation, the nethod according
to the inventi soMMARYhAFaeiEaNVERTION t hat said el ectronic nmodul e i s brought
opposite said at | east one correspondi ng aperture prior to said |ocalised
application of pressure, said at | east one zone of the electronic nodul e
bei ng then pressed against said at | east one part of said peripheral area
so as to crush or dEf@praseat lventiarecancesiscognarallymmethnssoivaarefastyring

el ectroni ¢ odyl fodk I8 Erd! od RSkl Vo BictudREhabiB! oneanelnal | cast

one aperture. tS of sai heral area of the frame or pl ate
that will be defmmd&sdfoolth&:pws’bm oha frlamer or miatd*rawmafdaastmeeaw%ni&eand

have different ﬁ%ﬁb’&i 5P§?%ee e%\t 6288!hiEV, eetrroﬁé’fﬁsaulg\/@hlé’“?ﬁéthoél"' is!

def orm nore eas y un cation o ressure, can be used. A
conpr essi bl e mehawicrizedn tatiemat lm@sUee@lpaftmf trecxaﬁmf@ral arph gh said @)l%ﬁ’ided

synthetic or n%}'lgrg].l)erf[%efs {or PCQr ‘@ruéhe@ebg §h5ppikf%ﬁahlyf %e ARLyi ng

sai d pressure ar vari ant, ectronic ule or the
set of electri dm:lallged:ahﬂ’e&:tabﬂaal eve rmani of stonﬂr@@eralgre@cm &didi frarse\gér al

apertures sepalgiflay <83 @reliREL|othIHRMRKAYLSIGASDE HRRIof B Yftb OUS

el enents or un| connecti on between e plate
and the nodul ejn rsas:battleamqnermadl efsthec pariphasal Beeaprinvihak gaigh elesirenisr t hese

glr Ieg?(ra(()fn) ¢ modE @ghgro{)?gs@he% gaatt%gé te%l &drgvgg@l ﬁbénétpﬁasét | east
one aperture i rmnermniardrtbe @leqgtioatcamodwierig supenpheedranaaitipt egshene pait
generated bet W%?'ﬂ’ness&gph%yal area, and in that a material connection (i.e. a solid or rigid

connection) is established between said at least one zone of said peripheral

area of said frame or said plate and said at least one zone of the electronic

module, before a resin is added to at least one side of said electronic

module in a subsequent step of the method.

It will be noted that the card obtained via the method according to the
invention can have several independent or electrically connected electronic
units, which may be in a single aperture in a frame or in several apertures of
a plate during the manufacturing process. In particular, a first unit is a digital
display; a second unit is an electronic circuit and a third unit is a battery.
These units can be arranged on the same support and together form the
same module. However, some elements can have their own support or form
a distinct unit connected to the elements only by the electrical connection
wires or lugs. The various elements or units of an electronic module can be
bare, or separately coated embedded, or have a common coating.

It should be noted that the resin could be added in various forms and
in various states. The term “resin” should be understood in a broad sense,



- 6 - |least one zone of the electronic nodule and said at | east one part of
the peripheral area of said at | east one aperture. By sel ecting
materials that adhere to each other, either by applying pressure, with or
wi thout the addition of heat used to nelt at |east partially one materi al

or the other, or by adding adhesive bet ieen said at |east one zone and said
at |l east one part, the electronic nodule is sufficiently anchored in the
frame to ensure that the nodule is held in a determ ned position. It is
thus possible easily to transport and nove a plate formng a skeleton for

several cards WdudiddGafiRHdoWNH SdHEsilgse PVITERE tPolyuréthahel réding wr ofher
apertures, whi ch,great_lé facilitates ,tg\%grovi sion of these elenents in the
card manuf act ufesiep ayaliahie tathese skillsddais @mat | east partially fixing the

edge of the nodule to the peripheral area of the corresponding aperture

al so ensures that the QW%E{)Q‘%HFQ‘?W@H@%QW g‘eHEPG'OPr?CBB'??& @ﬁhfa%‘feﬁgo?rarre
aperture during thRagBiikdEirchiat saRNBEARLY Hppdcatiohhsichrassime ¢ bgrried dute
invention, in particular en a resin i_a ?%cged' .AEIEth&#gh thg met hod
according to t NEINOA &R %A PEESSAeTRE iR @leciioniemogule & RrRUGHI SPRASES part of
the peripheral ggiges rhst BRe fdorEBpanting 2Pefard, a2RD adildkt ZPeedeibrmhée cedge of
the electronic nodule, in a preferred variant of the n?iﬁh?%g according to
the invention, ciysbet paredefiiing at leagheng ﬁe@torﬂl“"g’{ﬁl}'s?%‘i’\? ¢i7P88 Brofile
and the el ectr gid gleBBSHE thdife BeRANHIagdedENSi ons and a second profile,
arranged such that at |east two distinct zones of the edge of the

el ect L oni f: modul ef arrﬁ anua@irﬁpmn qmmMerﬁQﬁérﬁsmndieﬁ@O@&fcgerdﬁg tdethe

peri pheral area of the franme aperture, these two zones.and these t parts
bei ng respecti mew*%W@ﬁevgﬁ{e@?ﬁ%ﬁ%Pfcé&m“'&d%?‘ﬁﬁ& Frﬁéfgnf‘?%ooé\ﬁgct ronic
modul e is posi tshRNgdeRstesiies BbyegpRhaingVapertard Piof tasdid localised Appliuationg to a
preferred variant of the invention, the el (Fctﬁror?iqc* nodul e Lﬁsbsubst%\antial |y
entirely |ocat @i AreaswRe $3id atr'east pRrPle &F thaSIeFHoNG, Bduls PERE PPl e

bei ng greater thadxearagamiat 8Xidricdsy opgpatt df @aldnseriphgianaressb ghto ofushhe

el ectroni c nodule. Pr eferabléa, the thjckness

] of the fr AR
approxi mat el y Ajde&rBysqig atheastorenran ARY dis eausengaid _e?er;;?rpngl '588&'84%
modul e.  Pr essulngoeSatidit saghtlyi el dbedhl intonaand atleastoreaierast s of the
frame, so that the electronic nodule is approximately | ocated between the

top face and the botherpdacss sdid ipefiphéramarez00of thet frameosrr plaeothdt gl benes of
the modul e hav%e c?r(ranrédaosrscefus le%dce}nobé Po?'rsn%dpoqrvtaﬁogg n:utartlc-%ariaflsr &N have different
structures. Conventional PVC or softer PVC, which will deform more easily
under the application of said pressure, can be used. A compressible
material can also be used, for examble a slightly expanded synthetic or

natural material, which will be crushed locally by applying said pressure.

In a particular variant, the electronic module or the set of electrically
connected electronic modules, is located in several apertures separated by
one or more bridges provided between the various elements or units of one
module. The material connection between the plate and the module,
respectively modules, can then be provided at this or these bridge(s).

As a result of the features of the invention, the electronic module of
each card is held in a determined position in at ieast one aperture in the
frame or plate, owing to the material connection generated between said at



The assenbly formed of a plate with one or several apertures and one or
several electronic nodul es housed in said aperture(s) forns an internedi ate
product according to the invention for manufacturing cards. This unit is
characterized in that each electronic nodul e has at |east one zone
materially connected to at | east one part of the peripheral area of a
correspondi ng aperture in the plate, said at |east one part of said

peri pheral area being deforned or crushed by pressure and formng, jointly
with said at | east one zone, a material connection between the electronic
modul e and sai thagt ahe.zoht ofithé diectronicechotiblet amd shiglastt leasteormopartaff thée

dul d di I h th ddi t I
funct i on of el BEURTSLE a""f%%'ﬁﬁ%@ﬁ oL oL BRI  rodul & and a printea ci rouit
th | at e. t th
e P AL oy - Puchiothhd e S et T AT oYL oid By SRR L
conlt e?t cl earl greisa?iecante&t:muhoma:jaadanbm pf peat essceth meltgéteastipaitiallpr med by
ate pierced w er an ) erm
P | usedn? Sratehl bt Phatoer i Budih i BERE vefledh 18 % eathBoe
aﬁert ure whi chzh||wSe&&i ?h|dl eaSéaslnteneI;mrt Irtbnsu ele!ctrdmbemodulleoishsnfﬁcmw, wher e
there are severa erm e" | e .y U S
particularly fgpcréorgs rf‘nlsE 3'(‘7’ eE?LHSItﬁagfh&Wlng%c'eﬁ%e%I'%ai %qurnnﬂéi;%%ert ure,
thfe pl ate for nmpositibm.altres tr{nxatp;cmagblet)eamry toatrgrispgrivardt movéianplater formingna
reference is ma neecro r ein a
e S TRl B sE SR R o A ABGORERRDT DRl
ﬁccgrdl ng tot afgbﬁémréﬁdﬂhlﬁ’mgbemn Iytftagltltaltes)metF{arewslgmmﬁﬁm?a elamgntseigithe o; e in
i ndi ng agen i i s . : i i
t he apgrtgr es Fﬂm{nﬁ’éﬂﬂéﬁilﬁm&m%ﬂgﬁ @%ﬂﬁ%%ﬂ%ﬁ&éﬁ%@gﬁgf'ﬁg@ ﬂ%ggg%pfull

and appr oxi mat eF thé Inedduséd ﬂolQhelrp@rlpBelrabhmmeﬂ.theﬁxc;oaesborgilng)aphmbuﬂenadami on,
each el ectronlc nodul e t hus material l.y connect d t.0 frame or plate
prior to - “3‘6(8!5ttb%tﬁ?'Sfe'?':liré’”Fce@PH&e'l%geg{]'gtpeosbﬁpapr%é%l?rgg‘co?%‘?rﬁ'éeto this
i npl enent at i on dafng filey Bntve dand aﬁarmﬂacaumg)mmﬂn acgorading itaitisé eécventiond .in Var i ous
films can be adda %ﬁ %Ether S|de this plate, particularly to form
external | ayer a6 SNERATESRF 4F 5‘?| nting fil ns. In a preferred

variant, the cont Oup, of @2 %g%g pﬁc rd"gq(qg ﬁw[e trgﬂ S té*é}giyoggr ation,

such that t he previ 0“@?@9 ap er ures rs cut and
then at |east paricdadutywifroonly drigeparti g€ thef pemrflnewlrateamfttmmfmmﬁmdmoae I n

anot her variant, the final cut er at rje
apertur e such CREESRNTREaph o UY <3BE\ L8 ey S ih 4 MedReh 'S ||
fornmed by the wasamt of thei inkthog acdoedinglto the ipentios,uther framé adeetued dasr oni ¢
nodul e i ncl ude art for the var QUS | e t he
Cutting oper at 16 GRRSPYS <0 ffat EaNE el I Rk onip o8 TR s et e g
t hereof . |n thidimeasens hhe esgmndf profie, auppged spah tthat atdeastetsvot tﬂletumjlge of
the resulting Cz%hgs ol?RkhEeF eBEgc'ﬁl Ft’rTé %}Iec%onu_‘ %W yg’ssuperposed on Mo
corresponding parts of the peripheral area of the frame aperture, these two
zones and these two parts being respectively connected to each other and
ensuring that the electronic module is positioned precisely relative to the

frame.

According to a preferred variant of the invention, the electronic
module is substantially entirely located inside the frame aperture, the
thickness of the frame being greater than or approximately equal to the
maximum height of the electronic module. Preferably, the thickness of the
frame will be approximately adjusted to the maximum height of the



O her advantages and particul ar features of the nmethod according to the
present invention, and internediate products obtained in preferred

i npl ement ati ons of the nmethod, will appear nore clearly upon reading the
foll owi ng description. The description is7 made with reference to the
illustrative drawi ngs, given by way of non-liniting exanple, in which:

- Figure 1, already described, shows schematically an el ectronic nodul e
that can be integrated in a card according to the present invention;

- Figure 2 shows a first enbodinment of a plate formng a plurality of
frames for theegzirenicumbdule dPresaunrdds theemuappliedrte deformaoroarustasaid partstoft he
present invention. -9- - Figure ho rtiall of
Figure 2, wher 8PS &P 403t R glegsals E?%é{l%e's}l%gg%’fﬁ'af"# t&%’ﬁé&%ut?ée@gg? t he

pl E_t e, at two g‘ié t@y eéxde ahaghs bafttoh éaceedhtik fanwr, dintg the ¢drespordingi on;

- Figures 4 and 5 arge cross-sections along th i nes V- d V-V of

Fi gure 3, shomﬁzﬂﬁesr%fgtﬁgé'??qs}é? 535?153%'? 3%596‘?“'%" Fq S5€ hEH Oﬂﬁﬁafg%ﬁt ation of

t he met hod according to the jnvention and.a first i ate and
el ectroni c el ement g'%%@ﬁ"ﬁ?@/"b i Y qBla{ehg"t"'n?/neen(ﬁ%%‘?erg%%eur%e%aghom
schemati cal | y ansesoseverabeidictrenit mbdhlee hpuaee ianshie| aperuce (sl fahsmeant

assembly accor %tglgnéa?at%hgrohﬂgtegéclzo%lli‘!g to the invention for manufacturing cards.

This unit is characterized in that each electronic module has at ieast one
zone materially connected to at least one part of the peripheral area of a
corresponding aperture in the plate, said at least one part of said peripheral
area being deformed or crushed by pressure and forming, jointly with said
at least one zone, a material connection between the electronic module and
said plate. It will be noted that at least one zone of the module and one
corresponding part of the plate can also have the additional function of
electrical connection between the module and a printed circuit on the plate.

it will be noted that in this text, the use of the terms “frame” or “plate”
is non-restrictive and not exclusive, unless the context clearly indicates so.
The assembly protected is generally formed by a plate pierced with
apertures and, in particular, by a frame. The term “frame” is used for the
particular case where the plate has a single aperture which houses at least
one electronic module. In other cases, where there are several apertures,
the term “plate” is generally used. Thus, particularly for a frame having a
single electronic module in one aperture, the plate forms a frame that may
be of varying width. However, when reference is made to an electronic
module in a corresponding aperture in a plate, this plate defines a
positioning frame for the module.

According to a preferred implementation of the invention, any resin or
binding agent forming a filling material is added to the remaining space in
the apertures in the plate of the aforementioned assembly, so that a full and
approximately flat structure is obtained. According to the invention, each
electronic module is thus materially connected to the frame or plate prior to



Figure 7 shows an inplenentation of the nethod of the invention wth the
arrangenent of several electronic nodules in the sane aperture in a plate;
- Figures 8A and 8B each show an enbodi nent detail of the materi al
connection between an el ectroni c nodul e %I;lv t he periphery of the aperture

in a plate; - Figures 9A and 9B sh
enbodi ment of the plate and el ectronic nodul e assenbl y;

two close variants of the first

- Figure 10

shows a third enbodi mrent of the plate and el ectroni c nodul e assenbly for

manuf acturing a card according to the invention,

Figure 11 shows

schematical |y addifibh &FNAé irysini Th ere todttdieed @bcérahgn®t ihvdingdletBatationent i on
with an el ectroni c nodul e arra,nﬁdmidn Lmﬁgfertures; Fi. ur@s 12A to 12C
show a second ﬁﬁ?ﬁoﬁmrﬁpémﬁg‘? PERducHEr Wﬁﬂ?da‘&fgrﬁf”l‘l‘g‘_'st M&e R%ent i on;
Fi gure 13 showgdadd Rk @fthia plta! partienlghy e fordl éitédnatl layeds dfrtages for
t he same nunber of cards manufactured I n accordance with the second nmain

i npl enent at i on CAGAN/RRINtGEfYP$-on corresponding to the cross-section of

Fi gure 12b;

In a preferred variant, the contour of each card is achieved by a final

cutting operation, such that the previously described plate pierced with

apertures is cut and then at least partially forms the edge of the card in the

median zone. In another variant, the final cutting operation is carried out

inside the aperture such that the median part of the edge of the card is

essentially formed by the resin or filing material. In particular, if the

electronic module includes a support for the various elements, for example

a PCB, the cutting operation can also cut the substrate in an area close to

the edge thereof. In this case, the edge of the support partly defines the

edge of the resulting card.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and particular features of the method according to

the present invention, and intermediate products obtained in preferred

implementations of the method, will appear more clearly upon reading the

following description. The description is made with reference to the

illustrative drawings, given by way of non-limiting example, in which:

- Figure 1, already described, shows schematically an electronic

module that can be integrated in a card according to the present invention;

- Figure 2 shows a first embodiment of a plate forming a plurality of

frames for the same number of cards manufactured in accordance with the

present invention;



-10- - Figure 14A shows anot her enbodi nent of a plate involved in the
manuf acture of cards according to the second nain inplenentation of the

i nvention, at the sane stage as that shown in Figure 13; Figure 14B
shows an enbodi nent of the plate and el ec{ronic nodule assenbly with the
pl ate shown in Figure 14A Figure 15 is a partial cross-section of a

pl ate manufactured in accordance with an inplenentation of the invention
and form ng several cards. Figure 15 shows approximtely in cross-section
one area of this plate corresponding to one card; the plate formng, in
particul ar, an interFigdiea8 ehpws gariallytheopldiens Rigure e wihevam two alectronic

Figure 16 shows a cross-section of an additional  step..0f aria f the
first inplement®RqUss € lprriedR ﬁBﬁmdﬂesﬂ%&Ef R@ tqtg opg%r%r@ts ?Qﬁsngltp ni shed
cards from t he méthed aechraing to tadimeéntiin; Fi gure 15; and Figure 17

shows schematically and in cross-section the formation of a plate defining

several cards, manuf Aiguresedl ahd Saareasrdsssections longpthefliees &¢HV apt afx¥rdfat i on

of the net hod cordjng to the invention. K DETAI DESCRI PTI . Wth
reference to Fir¢gRH ‘égi' 5%98’“!'9, GSRECHVRlY Pap s%etpegéaﬁ aam@fr} @p|W%at'°n of

i mpl erent at i on tied nietttod@édopding t thedhvgntion dndea first embbdimeniiof & pledevabe

descri bed. The manuf actured, cards . i ncl u@ﬁg% | east .one el ectronic nodule 2,

as shown schem&§HRNIGLISRENLTSEMPIHFCRL HeIEUO Figure 1, and a
frame 14, which has an aperture 1 arranged for r LV t I ronic
nodul e. Figure 2 shb&@uééagi priqws, E‘dP?FEﬁW@r S%Coﬂdagégfﬂém{%} rﬁwﬁaga{ﬁ%feural ity
of frames for andwléampivelemgnphsseribly acafrdiogria thenmmeritiot ur ed i n accor dance
with the invention. Plate 18 thus includes a plurality of through apertures
16 for receiving a ebiguesFostdiwsgaplimplemenyaton ef thet methiod ofdbieliegentthe

dot t ed with the arrangement of several electronic modules in the same aperture in

a plate;

- Figures 8A and 8B each show an embodiment detail of the material
connection between an electronic module and the periphery of the aperture

in a plate;

- Figures 9A and 9B show two close variants of the first embodiment

of the plate and electronic module assembly;

- Figure 10 shows a third embodiment of the plate and electronic
module assembly for manufacturing a card according to the invention,

- Figure 11 shows schematically an alternative implementation of the
method of the invention with an electronic module arranged in two

apertures;

- Figures 12A to 12C show a second main implementation of the

method according to the invention;

- Figure 13 shows an embodiment of a plate forming a plurality of
frames for the same number of cards manufactured in accerdance with the
second main implementation, in a configuration corresponding to the cross-

section of Figure 12b;



i nes define the external contours of the manufactured cards, which are cut
al ong these dotted lines once the manufacturing nethod has been perforned
for a plurality of cards in the formof a plate. It will be noted
that in Figure 2, the final cutting oper_%i_on is perfornmed such that one
frame 14 remains in the card and thus forns the nedian part of the external
edge of the card. In another variant, the final cutting operation could be
performed inside the aperture such that the nmedian part of the edge of the
card is essentially formed by the filling material in the aperture.

As shown in Figure 3Figasch4Astougharmgibert embodifndmoffa phte divobmsiiortbe i n

particular a first width and a first | gt ile ichis
di st i ngui shed, "PEFLB%?W%@ Ocae{ﬂﬁl aii‘?’%m t@ﬁﬂ%gs're&g E‘gj\o"%dlﬁ (l)rjhgte I r?gétlﬁgr?fi t%s
relative to théngatienatliye saatastapd ae that sifowreindfiganeet3;ure 16. These two

parts 20, 21 are located in the peripheral area of aperture 16. Electronic
modul e 2 has second- Hignenslid@nshowanan yerabadiment! ofii thehplatel ands elestidnicengt h,

and a second p{ﬂ?@,ﬁ't’-ﬁaﬁﬁ%{i}ﬂgq@@é E%g)%gﬁmg‘% L 24. As shown in

Figure 4, elec usin 61 cki'ng or gri pping nmeans
28, fitted with suctj ns, | > ap: ai 9%% siite
aperture 16 of frane'z%gréﬁg’c%r%mr?grﬁ%]ogrgg€:’s€tté@neﬁ%%dplﬁgeﬁt 0 ?(ﬂ@%r%edban

pl ate and el ectacomidance dvitheamsmehdnantatiosc of tread invention taind foimisy stvesaisi ons
and the first profil f t . provided . .suc ared to
t he second di rr%ﬁg({%n@g%ﬁd?@es@g% épgrpg?%'ﬁ'g?%? "gncqé Sé%icrt@ﬂiéhérr%%q é)?gmat

| east two di stipteté eamespoBOingntb 3heofcatd)ethed géatef forming, eéhepartioniac aodul e

are superposedr@g%&ﬁ%%ﬁ;erég%%ggée{raglgtt\éqhgﬁ{vgﬁﬁ&p and 21 of the peripheral

area of apertu are applied against the respective

part s 20 nd 21 and et BEUnghe 30 8RBy SRS sk o dBah el of

parts 20 and 21. exanp _ r any other
sui t abl e mat er it first imglementationii ppomethl offthelinventiomfar alateloing finishedf or ned

by a PCB, which,_j (ﬁ_[_\ ig%ﬁj ; resthan that at which the
material form %+%€ eqﬁgﬁl?esrmc?e 3?#& . Cﬁéﬁeﬁggrﬁeﬁ%{ﬁ%& particul ar enbodi nent,
in - 12 - - Figure 17 shows schematically and in cross-section the formation of
a plate defining several cards, manufactured in accordance with a preferred

implementation of the method according to the invention.

DETAILED DESCRIPTION

With reference to Figures 2 to 5, the initial steps of a first main
implementation of the method according to the invention, will now be
described. The manufactured cards include at least one electronic module
2, as shown schematically and solely by way of example in Figure 1, and a
frame 14, which has an aperture 16, arranged for receiving the electronic
module. Figure 2 shows a first embodiment of a plate 18 forming a plurality
of frames for a corresponding plurality of cards manufactured in accordance
with the invention. Plate 18 thus includes a plurality of through apertures 16
for receiving a corresponding plurality of electronic modules. The dotted



particular so as to ensure sone flexibility for an electronic nodule 2 of

| ar ge di nensi ons, support 12 can also be fornmed of a material that has sone
suppl eness or flexibility and that is deforned in a simlar way to PVC
According to the variant of the nethod difcribed with reference to Figure
4, zones 30 and 31 are pressed against parfs 20 and 21 using thernodes 33
and 34 for heating frame 14 locally in projecting parts 20 and 21 and
causing the electronic nodule to nove slightly deeper into aperture 16,
until the nodule is substantially entirely inside aperture 16, as shown in
Figure 5. The tijhes gefirstier &asinancaresdmrofeide usinufadtired madés; wtchaae @4 t hus
enabl es support 12 to be jntroduced intg aperture 16 s dule 2 is
entirely Iocatéﬁ”ﬁbgmﬁﬁh‘#ﬂ@db ??%HTEGr3§Eé“§@H%ﬁH”PHeRF%§§LJgga§8358 of
plate 18. Def opgrbiragd fty ot flefallty-of eantssasheforiefa platthor s nodule 2 to frame
14. Because of the pressure exerted on zones 30 and 31, these zones
are pushed or penetitaividl bat aotedethadrine Figunali 2)gther dipek cutiggpapemiti@o iand 21.

An interface surface 40 is_thus fornmed,between suppor n 14 in
the areas of pPSf@UP?%@”%mt(%@ f%‘fn%ﬂé enan!n tﬁ’%@é@@%r@#ﬁ@%@%, this
step of def or minfeHid Plecdfi the exerhalbedge26f thedcdtd, Imaaotheonasar@0trentingl of
nodul e 2 penetrate these parts nabl es the. el ectronic. nmodul 0

posi tioned preCHEEGyORgal FPH!de%%p‘?'fPrF@paﬂs Eh(? ]apgrﬁlérelagc%?naébfﬁe

posi tioning i s rddiat Ipart 8t Giealedgabfpbei tdrans edseatialynfarmetisipt dye Gillipgeci sel y
relative to frane 14. The positioning obtained is also vertical since the
def or med parts%eﬁﬂdngf?fgqrf%% stop menbers not only on the edge of

support 12, but al sq against _the Qott rface . The

el ectroni ¢ modul e i gstsﬂﬂg’"&gfg(‘ﬁr% eaa(i(‘}whi‘g%%ﬁeﬁ@%qéﬁa?ﬁﬁéﬁewﬁgﬁ%gn%he t wo
éo][les 33 and 3ln pdnﬁicﬁﬁar:rsrmkmw&ﬂnmd?tfwﬁpmm,mmadﬁzzn_,prm,cwht@heis_
eformed so as fq mat the coptqur o e es. . r in
particular, th ﬁpﬁﬂ'sg?‘é’cp’yoﬁ %dﬁ?% %%e‘gﬁ'l\é}ﬁtéﬂ?@as%o ﬁq@ggﬁ&? Sﬁgdna'uri ng

t lhe handl i ng gfr?lahaél g: #®, gerttirally iestasigalan pmru&iogapgmzrem ﬁhr?sé e parts ]
el ectroni c nody] e rranged in i.ts apertures Wi gure 5.
- 13 - I'tb(\r\?ﬂ |af%g’°ﬁgetﬂgaq‘?%a‘?im%%‘oﬁf8? ﬂga??ﬁgegﬁeFE‘:ﬁSﬁ'cim éé;%nt ation
of the nethod ofastdeeonhddendrisivhs, apeeiy eecihdawidthedrels secord lepgthl en@aar e
arranged to allow a, fil t,o b 'négregéi ced, particularly a

i ng. material i
resin, in the rst?ﬁﬁ'i‘%l"ﬁﬁn'll%ﬁgg'@ iwtbﬁéeﬁﬁﬁlﬁﬁrreé, er the electronic nodul e
has been assenbled to franme 14 or tQq . i i : The
i npl enentation of t ﬁ‘g ﬁ’Wé‘dPi (59{‘"‘8&g\ﬁ%gglé'%h@?@%régggmﬁghmgeméﬁg?ggroerd case
with several digsippimgt nrezmes 28 fittbe witly ssuntiomoulebrs, 2whighe gposrate am siver al
respective projecting parts, |eavi | ot . Al . f the
el ectronic rmdu"lag?]“'ﬂoﬂg‘?/%‘cfjt? aﬁ?r@ﬁ EEHE{'%V'@ 1%‘:@%@%@9 %frfllrs\t/t\,iré b%ggﬁ?rﬁgl e
zone ﬁn tlhe nocbilt?eeﬂgdiamn@emdleo}aoraicgho@lie assembipdestiribgd jwre, bk thfe
peri pheral area, of aperture 16 ca SQ. nvj i hi S e o
t he present in?ﬁﬁtt gl ."S*ﬂﬁ‘?sa'\?gmeaﬁ'&s?grﬁ%%ﬁ Qn?%%gﬁgc;\#ég%f Brtohgﬁgdgv'a!nt ages
;)f t he i nvent il_ﬁhat, ijdr:]brppair'eﬁctd dhe asedondi dgner‘;smmsl ectr secandrpdefile ofn anh.e]c
rame. erenge iLnterfac ur e

necessary, by a%ﬁ&%“‘b@f)awgﬁ‘raﬁa% S[{‘ﬁon&?ﬁ?rf%zg'?&aﬁggﬁ\%%g\t/ﬁeérqg%ge??@q% and
21 or over the dgectraripadiuegarongeridseasnoh e oorr¢dpensdingetwal parte 20 andom
surface 42 of Séj‘ro%?rtr%e 1p%,"ripheral area of aperture 16. Zones 30 and 31 are applied

against the respective parts 20 and 21 and are then pressed against each

other in order to deform parts 20 and 21.

Plate 18 is formed, for example, of PVC or any other suitable
material. In general, support 12 of electronic module 2 is formed by a PCB,
which is deformed at a higher temperature than that at which the material

forming plate 18 is deformed. However, in a particular embodiment, in



According to other enbodi ments of the pierced plate and el ectroni c nodul e
assenbly, parts 20 and 21 can be deforned w thout using heat. According to
an advant ageous variant, at |east parts 20 and 21 of each franme 14 are
formed of a materi al that can easily be astically defornmed. In a variant,
deformation is facilitated by the use of TUitrasound. In another variant, at
| east parts 20 and 21 are fornmed of a conpressible nmaterial, which is
crushed by said zones of the electronic nodul e when pressure is applied.
Preferably, a picking or gripping tool 28 follows the novenent of thernodes
33 and 34 unti baniedial so 2shasnsurei soshey fl@dibibtyfar au eegtronigmeodide 2iof targeéodul e 2
remai ns hel d by the.tool i e a&ﬂm 1 by
appl yi ng press PRENSI15, Sagg‘lr”%ﬁ%eém\?gsﬁjyg%?érg?{dégf)?sﬁ feg%! E}I‘?at%% e 2 and
al so keeps it sopplemess ardieixibilityasd thadis, defoenedurtmsmulppwathEV& 14 -
approximately parallel to the top surface 38 of plate 18. This latter
feature facilitat esA(xtmdlhgtteghatviadanbbf thenmethag desdibet ovthr refeencene act s,

which is el ect lcaII n t r igure 5
shows, accordi bgutr% ?e‘ﬁ %ﬁdvg}l ggtp%g%td ﬁé'ﬁ trTBss o ?%r%g %ngs
appr oxi mat el y itltéemodeatastmdtmfam)eamﬁrhmem Iooallyelhexrmeomng:panwm end. This

appr oxi mat o1y AuPRCa T dibritipuub Gl SGURede: flo REC) 17

cl ear in Figurd63untilhiee fnctlsﬂe idi subetintally arftirelydnside apaurari®, talaeshgwcond

cdge 24 of t he It e PRHS EafeRsbia BetiriRh, fufd HerfborESD' a DL a0

of the el ectrothus emabldsesupport 12 fohiee #iteducedhinto apeidire 1E‘ss¢st’ﬂahmmiuld12a

mount ed. _Howev & nisAY BT Bt poHo KRR, 5 £ LR sEHEPEab b ©
el ectrical /el eplatenisc Mfemmﬂ(m b}b(tla&rerdn-mm;bmt;hloauhﬂamhmfs miedulseubdor at e.

In this latter case1 i s advant ageous to press the substrate against the
proj ecting parlf ?he frame and to deformsaid parts until the substrate

has sufficiently pegg(%%rste thgeprggﬁfrgérxgrté&) %ﬁie@lﬁféﬁrﬁ’@ﬁct ngtggﬁego be

entirely inside the are OWS a second e nent of
t he assenbly ofar@pesrUmmnppmmraléSmtame ed:reexpoodmg projggtieg pans 29l@dr?é1 6 shows

i ngl t I f f
Figure 2. he AmeraAsheufeBe s i Thed holdeR sppol 12 A fap@aial, | "
lt;y t he ogterlodcbrhe aﬁds%rogcsnmggémgdlZigaaalrmsAﬂse(tleaﬂ l:t%dm Fsgl-megﬁglhl?;ft
i gures an d bure (‘gﬁ ﬁligg\ ﬂerpé ‘-’!ﬁ Q any

t t1ond. “EBUEVEFTIE EI@QI 30A

2;18] ggAl P gsgg::tr%owley a cpenmetrgtet tespr ppﬂs;t enaplearthe elettmnwemodule h’@zggﬁ; al

t I fil f th d t t . file.
external protil g llg\n%ﬁlﬁr% Hi?;herﬁ.lr 1% iR rletéﬁoﬁg 'gIg d §%. 'ﬁ“ggylo?iélorglbg e

These two zoned%3 ge of roni'c no

respectivel y sigpérstipsatdrabmant positians eletanandisgay\6iprecisely pelaiiyehter amar ea of
aperture 16A. Eil ecrthr OS&smoWrggu Btaﬁédcgnalgg v%ﬁFc%F'an%Q th oferf@rﬂ%dléfﬁé Bod

simlar

and 21 define stop members not only on the edge of support 12, but also
against the bottom surface 42 of the support. The electronic module is thus
positioned in aperture 16 of frame 14 by the two zones 30 and 31, which
remain secured to parts 20 and 21, which are deformed so as to match the
contour of the two zones. This ensures, in particular, that the electronic
module does not leave its aperture during the handling of plate 18, which is
shown in Figure 2 and includes electronic modules 16 arranged in its
apertures 15 as is shown in Figure 5.




- 15 - manner to the manufacturing nmethod according to the invention
descri bed above. Figure 7 shows an alternative inplenentation of the
met hod. This inplenentation is distinguished by the fact that several

el ectroni ¢ nodul es 2A are arranged in thi same aperture 71 of a plate 70.
Zones 30A and 31A of support 12A are fiX d7to the peri pheral area of
aperture 71 as in the case of Figure 6. The final cutting operation in
aperture 71 conpletely renoves plate 70. It will be noted that the cutting
operation crops the two projecting portions 30A and 31A. A final cutting
operation can al so pilpbevidied tHa) acsdrdihgdo thprefetged dhplementatippafithd 2A on

at least part of it riphery. Fi gur shows rtic r_feature
for better secmqtlﬁ%dsﬁi)g]eég‘(‘?mé“zaﬂ%@“rg(ﬂkg %’?‘Fge%%io%'f; rgqfﬁﬁggtarﬁfgaﬁpe&

el ectroni ¢ nody @lidf hofilpdd tratéfdl a&nte2itrodlicédieparicilptipralresinedn dhe
aperture 16A. Each zone 30A and 31A.is pr 80 which is

y . vided with a hol
partial |y penef®H2BI§PRLE N i@,apﬁggﬁec@ff‘a&eﬁg‘? ﬁ'&P&rorﬁiﬂogﬁgnh%ibaeBart i's
def ormed by prgsséBlel o AERRI APOCE abibte pibedRiithatbies. the invention
descri bed above. An alternative enbodinment is shown in Figure 8B for

i mpl ement ation in age@riprRecethidh bf gue énvkntiblar éescabedidre IiEsarits ehect roni ¢
nodule 2 is provided with a

slot 82 in.zones 30 and 31 superpos o]
proj ecting par PEfored crse) with seeral SiRlngh Zppeg o0 %%necfgﬁe £ rBP‘gljﬂgc?i ng
parts are def os(psrpBY¥ed bR $EVEaI tedpactiverioieetng\parts, tdwviraf @ sletaiohg omesd
met hod, said parts partiall enet a{e slots §2 aad secure modul e 2

A

properly to th&ffeedge poht dhe electropic podule A HRKWEEE: sABW FREAINPi ant s
of the first enhpdiiERbitiodf wihe Shgecamhepbitite anstiutd edye Guperpoeddion a

assenbly. Plate 18B has apertures B of, generally, rectanqul ar shape, but
with the four ﬁmﬁaefé%ﬁpegﬂwsr@rb%ﬁltgﬁiH?@'Pg‘a" at?ér%{fsa%@‘feg%éa"s%%" ﬁﬁd 51B
of the peri phereplisaged withiritheapsipelbEtheSpiieent inkentidn. Mk veriahtheseady
rectangul ar profil e and di nensj ons such 31B, 52B

i t hat the four corner 303,t
and 53B def i ne eniYe seBeel 1he adyaniages of g, uentaL). Qﬁ'ﬁ'@?'ﬁB?B@‘%Wgt RE four
truncat ed cor n@igcidhicareddigirethbGEaménce nodul e 2 has been brought opposite
aperture 16B and correctly - 16 -

The adherence of interface surface 40 can be increased, if
necessary, by adding beforehand a thin film of adhesive over parts 20 and
21 or over the corresponding zones 30 and 31 on the side of the bottom
surface 42 of support 12.

According to other embodiments of the pierced plate and electronic
module assembly, parts 20 and 21 can be deformed without using heat.
According to an advantageous variant, at least parts 20 and 21 of each
frame 14 are formed of a material that can easily be plastically deformed. In
a variant, deformation is facilitated by the use of ultrasound. In another
variant, at least parts 20 and 21 are formed of a compressible material,
which is crushed by said zones of the electronic module when pressure is

applied.

Preferably, a picking or gripping tool 28 follows the movement of
thermodes 33 and 34 until module 2 has entirely penetrated aperture 16,
i.e. module 2 remains held by the tool during the step of deforming parts 20
and 21 by applying pressure. This guarantees very precise positioning of
module 2 and also keeps it in a horizontal position, i.e. with support 12



positioned relative to the franme, the four corners of support 12 are
pressed against the four parts 20B, 218, 50B and 518 of the plate to deform
said parts in a simlar manner to the nethod descri bed above for assenbling
the el ectronic nodules to the plate. The %runcated corners are thus

def ormed and form stop nenbers for suppo? 12 along the two hori zontal
directions. of aperture 168 and al so along the vertical direction. The
truncated corner parts of aperture 16B are thus deformed so as to match the
shape of the corners of the nodule and thereby enable nodule 2 to be

preci sely and sbﬁ&ﬁxynane@i pdraifee do rtied m;:i varfde P8 af plal@ds8. Ahisl latterdaturel ati ve

to the lateral ls o rture 168 r fera mai n our

si des of nodul & ltates 6“367% AN Oht 5[?0 %J’Y'&' é};cﬁfc‘a} 5?’5'?%0??%@ Eﬁtg
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super posed on the four corners of nodule 2 are fornmed by four projecting
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the electronic S the air
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card. superposed on two parts 20A and 21A in the peripheral area of aperture
16A. Electronic module 2A can be assembled to frame 14A in a similar



Figure 11 shows a particul ar enbodi nent. The el ectronic nodul e 3 includes
the el enents described in Figure 1. Between display 6 and the other

el enents, support 12 has a free transverse zone. This zone i s superposed on
a bridge 85 of plate 18, and the bridge 51§A|2arat es two apertures 16 and 17.
Display 6 is introduced into aperture 17 Whereas the other elenents are

| ocated in aperture 16. According to the nethod of the invention, bridge 85
is pressed against the transverse zone of the support - 18 - so as to
deformthe bridge to reduce the thickness thereof and to assenble nodule 3
to plate 18. Aceangrng tihe ndmneifdctunmometrayd acmmading to tise alvantien describedc| ear
that bridge 85 also forns a part of the peripheral area of each aperture
16, 17. The suﬁ%B?’? i s shown paSSI ng betvveen the two apertures provided for
recei ving nodul e 3. lble i WO
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bei ng manuf act ur ed, Figurel&ifosinewls @ partioslae éediyreafupl betteg secesrsy pejedtingg a
tool or a press 72. ure is b 0l i th @ i ely
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A simlar provided with a slot 82 in zones 30 and 31 superposed on projecting parts

C

20 and 21 of the frame or plate. When these projecting parts are deformed
by pressure in accordance with the aforementioned method, said parts
partially penetrate slots 82 and secure module 2 properly to the frame or
plate.

Figures 9A and 9B show two variants of the first embodiment of the
pierced plate and electronic module assembly. Plate 18B has apertures
16B of generally rectangular shape, but with the four truncated corners
defining four parts 20B, 21B, 50B and 51B of the peripheral area of an
aperture. Support 12 of module 2 has a rectangular profile and dimensions
such that the four corners 30B, 31B, 52B and 53B define four zones of
module 2 respectively superposed on the four truncated corners of aperture
16B. Once module 2 has been brought opposite aperture 16B and correctly



- 19 - arrangenent can also be provided for the battery. Using a picking or
gripping tool 28, nodule 2B is positioned in aperture 16. Thernodes 33 and
34 are provided for heating the adhesive film78 slightly so as to ensure
that zones 80 and 82 adhere well to tongg s 74 and 76. However, it will be
noted that other types of adhesive that do not require heat could be used.
WV adhesi ves coul d be nentioned for exanple. As for the other enbodi nents
descri bed, previously, once assenbled, plate 18 and nodules 2B forma unit
that defines an internedi ate product according to the invention.

According to ammsheneovaeliam toothetflagnes dberioliri crqnhmsmitsapbmﬂﬁfmwrprésseﬁi gur es

14A and 14B, plate A rt r each
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i i i rtu 16A., . Z0 1Aare t he
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When plhat ed1]§A %’%ufﬁ pé%(e%)biy g@ags%e ML $1A68 L Mo dtuf?eé? also form a
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thi ckness t han paniatofdhe pbephprak srearof whe apettireysupespdsed ropcthe Ablir afrnerse
variants described within the sco flrt mai n i nt at of the
met hod accor di r?g n?%al'\“n\l%g qr%%/cgqug?f@é{hp?ﬂ)epq DIk 3r?5r388§d EFP th%r}gué%oé'}&ér)l mai n

i npl emrent at i on oiepertulred6BbBueh of thed@ projecting pads defines)atprojactioreinetheed

i npl enentation of . the metrrtmdﬁl% cording to the invention, once the assenbly
of the plate af@"qUof ABRIES il es has been formed, a resin 60 is added to

Lot e BTRAC S IPAES b ARBEH F nd Beld VB bl L,
the height of temel theasiectiohic ModulespHare) elanhtapleﬂsw ﬂ&(aed e{m:tlzmd: B8dalee t hus
C e L, PR el 6 M T rlehind Rt At ™5
Si nce sai d el ecduppaitd2rstarger thanrtmnjemrapoedmgtmmanmonhoﬁppawe 16r ébusy 60 | i s
transparent, atthé %35 Eat(L,r%I Egﬁesaé(?@ahg %qbeéjre%%md %&ﬁ@lb%\épgsite sides of the
edge of module 2. These two zones are respectively superposed on the
peripheral area of aperture 16 defining two edges 20C and 21C of
rectangular aperture 16. Thus, as in the two other embodiments described
above, the two zones 30C and 31C are pressed against parts 20C and 21C
to allow module 2 to move slightly deeper into aperture 16 and to assemble
module 2 to frame 14, respectively to plate 18, so that the module is
arranged substantially entirely inside aperture 16, i.e. between the top and
bottom surfaces of frame 14, as shown in Figure 5. Parts 20C and 21C are
preferably deformed by thermo-compression. However, as in the preceding
embodiments, one could envisage obtaining the deformation at ambient



Resin layer 60 can be fornmed by any techni que known to those skilled in the
art, in particular by injection noulding, using a press or at |east a

lam nating roller. In general, this resin is added after a plurality of

el ectroni ¢ nodul es have been arranged in 3 plurality of corresponding
apertures in a plate defining a pluralirf of frames for batch manufactured
cards. Resin 60 can be fornmed by any appropriate nateri al
particularly a polyurethane resin, an epoxy resin, hotnelt adhesive nelted
by addi ng heat, thernposetting materials, or even resin that hardens by

ul traviol et expespest@e, idepehgingr 656N aRe Olathiemoflithy . mERSiBIR 0BEdS oAy
filling material and any binding agent known to those skilled in the art
and suitable f(ﬁr”%éﬂﬂj? PRre sSSPt 5}38@.'3- The flat plate 62 obtained

after the resin has, solidj.fied, as own partially in Fiqure 15, can form
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the addition of two solid |layers 64 and 66 on each side of flat plate 62.
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However, it wll be not that other filns could. al so be_ added in a
subsequent st eﬁr_wat couﬂi subsequently cause surface deformatlonss?n the flr%g'\ecfi carg.

Figure 11 shows a particular embodiment. The electronic module 3
includes the elements described in Figure 1. Between display 6 and the
other elements, support 12 has a free transverse zone. This zone is
superposed on a bridge 85 of plate 18, and the bridge separates two
apertures 16 and 17. Display 6 is introduced into aperture 17 whereas the
other elements are located in aperture 16. According to the method of the
invention, bridge 85 is pressed against the transverse zone of the support



It wll be noted that resin 60 is preferably added in two steps. A first
part is deposited on the bottom|ayer 66 and a second part is deposited on
the assenbly formed by plate 18 and el ectronic nodul es 2, as shown
schematically in Figure 17. It will _be noted that, when the resin is
added, and in particular during the Ianfﬂﬁfing step described schematically
in Figure 17, electronic nodules 2 are perfectly positioned relative to the
apertures in franme 18 and -22 - they are held in this position despite the
pressure exerted by rollers 68 and 69. O her pressing neans could evidently

be envi saged byotdaoseaicitin tiktbridyel thgedlide thAhitRhéssotherbohbal ¢o akserAblear i ant ,
e Xt nal | ashTe & o S 1o e e eSlogy i 47 e SAPREIELL Y
23 - CLAIMB  clear that bridge 85 also forms a part of the peripheral area of each
aperture 16, 17. The support is shown passing between the two apertures
provided for receiving module 3. However, it is possible to make the support
in two parts, respectively located in the two apertures. In this latter case, the
material connection between module 3 and frame 18 can be obtained by
pressing bridge 85 against the electrical connection wires or lugs provided
between display 6 and the other part of module 3.

The assembly formed by a plate pierced with apertures and the
electronic module or modules connected to the plate forms, in any given
embodiment, an intermediate product according to the present invention.

With reference to Figures 12 to 14, a second main implementation of
the method according to the invention will be described below. According to
a first variant, described in Figures 12A to 12C, this second implementation
is different essentially in that at least one patrt 20, 21 of the peripheral area
of each aperture 16 of plate 18, forming a plurality of frames 14 for the
same number of cards being manufactured, is deformed or crushed by
applying pressure using a tool or a press 72. The pressure is preferably
applied at approximately ambient temperature. At least one tongue 74, 76 is
thus obtained, which defines a step that forms said at least one part of the
peripheral area of aperture 16,

In a preferred variant, a film of adhesive 78 is deposited before said
application of pressure at least over projecting parts 20 and 21. The
material for the adhesive is chosen so that it spreads when parts 20 and 21
are deformed.

Next, an electronic module 2B is brought into aperture 16 so that
zones 80 and 82 of the edge of the module are superposed on the
corresponding preformed tongues 74 and 76. Module 2B differs from the
previously described module 2 in that its substrate 12B is thicker and a
recess is provided in the substrate for arranging display 6. A similar



1. Method of manufacturing at | east one card each including an electronic
nodul e (2; 2A; 2B; 3), said nethod providing a frame (14) or a plate (18;
18A; 18B; 70) having at |east one aperture (16; 16A; 16B; 71) provided for
receiving said electronic nodule, charactgrized in that at |east 5 one part
(20, 21; 20A, 21A; 206, 216; 200, 210; 8% “in the peripheral area of said
at | east one aperture is defornmed or crushed by the application of
pressure, localised at said at | east one part of the peripheral area, on
said frane or said plate, so as to reduce the thickness of said frane or
sai d pl ate | ocalaygémestictn adlsd esms torondeddort thd Hatterypedsiphea gliclkimgar in

that said 10 el ectroni dul e is,brought opposite sal
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added at | east gn one side of said el ectraoni.c nDduI? in _a . subsequent step
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at | east one stigPirwBntidH.ch said at | east one zone of the electronic nodul e
I s then pl aced. 3. Method according to claiml, characterized in

that said el ectroni pco@mdigeol shothieruahibniopfitibei seeosairdplementsion stoan in

correspondi ng erture befo said |qcalise li,cat.iqon of .nre re, said

at | east one 2 '%ﬁ%@f\ ac'}‘i’e‘r‘&'éﬁ?tp&r#bh%aﬁﬁ%g?%gﬂ%%épg'&e BPB@@%’%@% nst
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slightly deepeP®SEe &nskNIgE manner 1 e Hisk vaiand.
parts 84 and 86, form notches at the periphery of apertures 16A. Once

these notches have been pre-formed, modules 2A, with projecting zones or
tongues 30A and 31A that were described in Figure 6, are brought in a
similar manner to the first variant in apertures 16A. Zones 30A and 31A are
then placed in the comresponding notches 84 and 86. Again, an adhesive
film can be provided at the surface of the notches or tongues 30A and 31A.
The notches preferably have larger dimensions than the tongues of the
module so as to allow the module to be positioned precisely when it is
placed in the aperture. However, in another variant, the dimensions could
‘be adjusted, so that the notches are used for properly positioning the
module relative to frame 18A. When plate 18A and modules 2A are
assembled to each other, they also form a unit that defines an intermediate

product according to the invention.

Both tongues 74, 76 and notches 84, 86 define a step with a smaller
thickness than that of the plate in which they are formed. All of the variants
described within the scope of the first main implementation of the method
according to the invention can apply by analogy to the second main
implementation described above.



-24 - 4. Manufacturing nethod according to any of the preceding
clainms, characterized in that said electronic nodul e includes an el ectronic
di splay el ement (6). 5. Method according to any of the preceding
clains, characterized 5 in that said |ocg)ised application of pressure is
carried out without adding |ocalised heaf to said at |east one part of the

peripheral area of said frame or said plate. 6. Method according
to claimb5, characterized in that said | ocalised application of pressure is
carried out approximtely at anbient 10 tenperature. 7.

Nﬁnuf act grhn? met hodlceurding do rgpedereedy ingdlemieaiation of tie methdrhasesrdingied in
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Manuf act uri ng methdomeae; @ rkisingb@ s addedofo filhat Ipaﬂzige?l?ra@alnmg space in the
apertures. In the variant of Figure 15, the added resin forms a layer whose
thickness is greater than the height of the frame 14. The top and bottom
surfaces 36 and 38 are thus coated with a thin resin film 60. This resin also
fills slot 48 and thus forms an adherence interface between frame 14 and
the edge of support 12. Since said electronic module includes an electronic
display 6, resin 60 is transparent, at least in the area located above display

6.

Resin layer 60 can be formed by any technique known to those
skilled in the art, in particular by injection moulding, using a press or at least
a laminating roller. In general, this resin is added after a plurality of
electronic modules have been arranged in a plurality of corresponding
apertures in a plate defining a plurality of frames for batch manufactured

cards.

Resin 60 can be formed by any appropriate material, particularly a
polyurethane resin, an epoxy resin, hotmelt adhesive melted by adding
heat, thermosetting materials, or even resin that hardens by ultraviolet
exposure or in the presence of humidity. Resin means any filling material
and any binding agent known to those skilled in the art and suitable for
manufacturing cards.

The flat plate 62 obtained after the resin has solidified, as shown
partially in Figure 15, can form either a finished product, after the cards
have been cut out of the plate, or an intermediate product with flat surfaces.
It will be noted that the full plate 62, before the cards are cut out, forms an
intermediate product that can be used subsequently in the manufacture of
cards with external layers or films added on either side of plate 62, as
shown in Figure 16. It is also possible to cut plate 62 to obtain a plurality of
intermediate products with approximately the dimensions of a card. In this
latter case, the external layers are added card by card. Figure 16 simply



15 clains, characterized in that at | east one said zone or one said part of
the peripheral area of said at | east one aperture is coated wi th adhesive,
before said electronic nodule is assenbled to said frame or said plate, to
forman adherent film between said zone_gpd the correspondi ng part.

9. Manufacturing nmethod according to any of the preceding 20 cl ai s,
wherein said electronic nodule is arranged in a single aperture, said
aperture having first dinmensions and a first profile and said electronic
nodul e havi ng second di nensions and a second profile, characterized in that
said first di nehewsitise additismiofl two selid [ayefs 64 anfl GSadnl eaple siderdf flatdplatai d
second di mensi Qps—an ' r.ofj aj QR lip.are 25
such that at |§§siﬁ?§%3%%§rﬁﬁ%&9§9ﬁ5§&£§§§§ﬁAﬁ%é§%§%§ﬁ§ﬁ@géﬁE%Pﬁgﬁﬁ% nodul e
are super posed irernaediaemrodust ré2sipo ndnvegtipaaltismafationict boedinghEreferabhva of
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relative to thé ["e sai'd at ['éast one a ur
to the side of the electronic module that is opposite the substrate. When flat

layer 62 is formed, those skilled in the art can provide sheets that do not
adhere, or barely adhere, on each side or on a single side of the product
shown in Figure 15, to prevent the resin from adhering to the press or
roliers during the manufacturing process. These sheets can also protect the
product during subsequent handling or transport to a plant for finishing the
card. In the case of a finished product, these sheets guarantee protection of
the surface prior to printing or sale. They are thus eventually removed.

Finally, Figure 17 shows schematically an implementation according
to the invention wherein a full, flat plate is formed, using laminating rollers
68 and 69, by pressing resin 60, which is still in a viscous state, and two
external layers 64 and 66 to manufacture a full plate forming a plurality of
cards. This full plate has a central layer, formed by a resin 60 comprising
frame 14 and electronic modules 2, and two external layers on either side of
the central layer. After the resin has solidified, the full plate can be cut into
the bank card format. However, it will be noted that other films could also be
added in a subsequent step.

It will be noted that resin 60 is preferably added in two steps. A first
part is deposited on the bottom layer 66 and a second part is deposited on
the assembly formed by plate 18 and electronic modules 2, as shown
schematically in Figure 17.

It will be noted that, when the resin is added, and in particular during
the laminating step described schematically in Figure 17, electronic
modules 2 are perfecily positioned relative to the apertures in frame 18 and




11. Method according to claim9, characterized in that said at |east 5 one
part of the peripheral area is forned by a truncated corner of said
aperture or by a projecting angular portion (20B, 21B) relative to the
general profile of said aperture. _132. Method according to any of
claims 9 to 11, characterized in that said at | east one zone of the edge of
said electronic nodule is forned by a 10 projecting portion (30A 31A
relative to the general external profile of said el ectronic nodule.

13. Method according to any of clains 9 to 12, characterized in that said
first di nensiottsgy sreitkld ir tis posifior despitei tHe peessude dkentersby rollesm@s sadd

d fil h th I : ' ' Leat.r oni
modul o and sar §onpuEsa ApacoHf SUbVAE Enedar Ry BRE JUREATDC) o

14. Met hod accdtiediartg Asomantiorefd abeveprie cedanentcthel externahdayecs €di ae66n t hat

t he thickness of id frane qr .said plate is i e i t] to the
nmaxi num hei ght CB?lsdg?ﬁ wods 3@?&5%% %cﬁﬂ'ﬁg?q%eé]ﬂgggﬁjg’g%%hi %:%Hv%%geh%g%’ng 20
arranged in saiesttehalll®a8$ domet agiesre uo eeshub0. t hat said nodule is nore or

| ess entirely |located between the bottomflat and the top flat defined by

said framne or said plate.



15. Method according to any of the preceding clains, characterized in that

a filling material (60) is subsequently added to fill any space 25
remaining in said at |east one aperture. 16. Method according to
claim 15, characterized in that said filling material is formed by said
resin selected to adhere to PVC materiat23- 17. Method according to
claim 16, characterized in that said resin is also added to the bottom
surface and the top surface of said frame or said 30 plate. -26 -

18. Method according to any of clains 15 to 17, characterized in that the

product obtai nSg florggs an internedi ate product wwth a bottom surface and a
top surface approxi mately flat. 19. Method according to

claim 17, characterized in that at least tw 5 solid layers are
respectively added to the two sides of said open plate assenbled to

el ectroni ¢ nodul d ' i : o : . .
i ned afterut ﬁ: ﬁgsil\i&hgdsrozﬁ%h&f%gg% & lée&t%n\é‘ &frf Bachl AbRdingRem _card

obt a

hus having two external |ayers.
electronic module (2; 2A; 2B; 3), said method providing a frame (14} or a

plate (18; 18A; 18B; 70) having at least one aperture (16; 16A; 16B; 71)
provided for receiving said electronic module, characterized in that at least
one part (20, 21; 20A, 21A; 20B, 21B; 20C, 21C; 85) in the peripheral area
of said at least one aperture is deformed or crushed by the application of
pressure, localised at said at least one part of the peripheral area, on said
frame or said plate, so as to reduce the thickness of said frame or said
plate locally in said at least one part of the peripheral area, in that said
electronic module is brought opposite said at least one aperture so that at
least one zone (30, 31; 30A, 31A; 30B, 31B; 30C, 31C) of said electronic
module is superposed on said at least one part of the peripheral area, and
in that a material connection is set up between said at least one part of the
peripheral area of said frame or said plate and said at least one zone of
said electronic module, before a resin (60) is added at least on one side of

said electronic module in a subsequent step of the method.

2. Method according to claim 1, characterized in that said
localised application of pressure is achieved using a press before said at
least one electronic module is brought opposite said at least one aperture,
said at least one deformed or crushed part defining at least one step on
which said at least one zone of the electronic module is then placed.

3. Method according to claim 1, characterized in that said
electronic module is brought opposite said at least one corresponding
aperture before said localised application of pressure, said at least one
zone of the electronic module then being pressed against said at least one
part of said peripheral area so as to crush or deform said at least one part
and thus make said electronic module move at least ingHt[y deeper into

said at least one aperture.




20. Method according to claim4 and any of clainms 15 to 19, 10
characterized in that said resin covers said display el enent and in that
said resin is transparent. 21. Assenbly forming an internedi ate
product involved in the manufacture of ca ds according to a preferred

i npl ementation of the nethod of claim 1, géi d assenbly being characterized
inthat it is formed of 15 a plate (18; 18A; 18B; 70) having one or several
apertures (16; 16A; 16B; 71), one or several electronic nodul e(s) (2; 2A
2B; 3) being housed in said aperture(s) which has or have a renuai ning space
open at |east on one4siMandcitiing plethe] axmoldimd eot mopi of Mbeluprechdingng at

Lo ai least onErmbe hiraciossed shingh xai,aCopl ogtle oslfled A elefisgEy °r) 0

peripheral aredigplayele@ene@pondi ng aperture in the plate, said at |east one
part of said peripheral area being deformed or crushed by pressure and
form ng, together w th Maitddaiccbatirs tooarey oothegsecatiighdainos ehamdtaiizedi al

connection with sai,d el ectronjc nodule and said.plat. ) ]
according to cl"éi%'?ﬁtﬁ,' @}95[1%?(4 3?5"?35051 ?tpﬁﬁﬁsué‘géﬁgcglﬁ'ggtoﬁﬁga ’fhr?ﬁﬁglggrﬂb%/ate
has first di nensdasfised hogt to daid at lepsbdbné padnd tea pbriphearal areniof saadithwehas

second di mensi ons @M a second profile, which are such that at |east two
di stinct zones %fHRAEdge of said el ectronic nodul e

6. Method according to claim 5, characterized in that said
localised application of pressure is carried out approximately at ambient

10 temperature.

7. Manufacturing method according to any of claims 1 to 4,
characterized in that said deformation of said part of the peripheral area of
said at least one aperture is obtained by localised thermocompression.

8. Manufacturing method according to any of the preceding

15 claims, characterized in that at least one said zone or one said part of the

peripheral area of said at least one aperture is coated with adhesive, before

said electronic module is assembled to said frame or said plate, to form an
adherent film between said zone and the corresponding part.

9. Manufacturing method according to any of the preceding
20 claims, wherein said electronic module is arranged in a single aperture, said
aperture having first dimensions and a first profile and said electronic
module having second dimensions and a second profile, characterized in
that said first dimensions and said first profile of said aperture and said
second dimensions and said second profile of said electronic moedule are
25 such that at least two distinct zones of said edge of the electronic module
are superposed on as many corresponding parts of said peripheral area of
the aperture, the localised application of pressure being carried out on said
corresponding parts, each of the zones and the part that corresponds
thereto forming a rigid connection between the electronic module and the

30 frame or the plate after said two elements have been assembled.



are superposed on two correspondi ng parts of said peripheral area of the 30
correspondi ng aperture, said two parts being deforned or crushed by
pressure, each zone and the corresponding part jointly formng a materi al
-27 - connection between said electronic dul e and said plate and thus
positioning the electronic nodule relatiVe to said plate. 23.
Assenbly according to claim 22, characterized in that a slot (48) is

provi ded between said el ectroni ¢ nodul e and said aperture along nost of 5
sai d edge of said electronic nodule. 24. Assenbly according to any of
clains 21 to 23, chad. adflleﬁiozlmbcbmm@w claim &¢dbearacterized in thet dedodileasd

one corr sapondPhB Bl o7 G BB Afber i Bl S T HAHRE AT I44 B or m ng

an adher ent i ntrelafiact®.the general profile of said at least one aperture.

11. Method according to claim 9, characterized in that said at least

5 one part of the peripheral area is formed by a truncated corner of said

aperture or by a projecting angular portion (20B, 21B} relative to the general
profile of said aperture.

12. Method according to any of claims 9 to 11, characterized in that

said at least one zone of the edge of said electronic module is formed by a

10 projecting portion (30A, 31A) relative to the general external profile of said
electronic module.

13. Method according to any of claims 9 to 12, characterized in that
said first dimensions, said first profile, said second dimensions and said
second profile are such that a slot (48) remains between said electronic

15 module and said aperture along most of said edge of said electronic
module.

14. Method according to any of the preceding claims, characterized
in that the thickness of said frame or said plate is approximately identical to
the maximum height of said electronic module, said electronic module being

20 arranged in said at least one aperture such that said module is more or less
entirely located between the bottom flat and the top flat defined by said
frame or said plate.

15. Method according to any of the preceding claims, characterized
in that a filing material (60) is subsequently added to fill any space
25 remaining in said at least one aperture.

16. Method according to claim 15, characterized in that said filling
material is formed by said resin selected to adhere to PVC material.

17. Method according to claim 16, chéracterized in that said resin is
‘also added to the bottom surface and the top surface of said frame or said
30 plate.



1025. Assenbly according to any of clainms 21 to 24, characterized in that
the thickness of said plate is approxinmately identical to the nmaxi num

hei ght of the el ectronic nodul e(s), each nodul e bei ng approximately | ocated
entirely inside the corresponding aperture in said plate.

| nt er nedi at e product involved in the naﬁ&gacture of cards 15 accordlng to a
preferred inplenentation of the nmethod of claiml1, said internediate
product being fornmed of a plate (18; 18A; 18B; 70) having one or several
apertures (16; 16A, 16B; 71), one or several electronic nodule(s) (2; 2A
2B; 3) being housed1gn mair@daaxﬁbtmng(ts)anyodsfaaﬂaimsensztedwi rchiateterizadtin

el ectroni c nod has at one_zone (30, 31: B; 30C,
20 31C) mater| g’*ﬁ ‘héoHG?QHFEHB{aH‘%ﬁ f‘rfE‘a?s?F‘dHEe”B&PP?i’é" ug . W'g'bﬂ b%'i‘?i“ 20B,
21B; 20C, 21C ﬁﬁéc@énd Beop suifadee wWhlichedreappfoémately fistpondi ng aperture in
the plate, said at | east one zone and said at |east one correspondi ng part

bei ng deforrredhor c:ljgslhadtri@m JUcoRing ® daith ubgaidmtehmmmrtgataatmmwal
connection wt id el ectronic nodul n tha

filling 25 rfat éPi?<§|'33(96®)af?|fFP%eC$"’§‘pﬂ ‘gd%d;?f—h? g\!jg éf’e%&’ﬂ S8ifle POEH é’ﬁ%{ﬁd open
at |east on 0n%sﬁérﬁﬁleﬂfto%ﬁédﬁoﬁic&h@dules and s2id. rebin} anroads &t @ viscodsistate,
according to clallgf;n pamra[f ﬁ ed in that &fﬁﬁ.h erture has fj rst

di mensi ons and €8¢ E eq giteftheetesin 8RR SPIEIRS d'?ﬁvén91 YO SEED

di nensi ons and|@e$§cond profile, vvhi ch are 30 such that at |east tvvo

di stinct zones of said edge of said electronic nodule
20. Method according to claim 4 and any of claims 15 to 19,

10 characterized in that said resin covers said display element and in that said

resin is transparent.

21. Assembly forming an intermediate product involved in the
manufacture of cards according to a preferred implementation of the
method of claim 1, said assembly being characterized in that it is formed of

15 a plate (18; 18A, 18B; 70) having one or several apertures (16; 16A; 16B;
71), one or several electronic module(s) (2; 2A; 2B; 3) being housed in said
aperture(s) which has or have a remaining space open at least on one side
of said plate, each electronic module having at least one zone (30, 31; 30A,
31A; 30B, 31B; 30C, 31C) materially connected to at least one part (20, 21;

20 20A, 21A; 20B, 21B; 20C, 21C; 85) of the peripheral area of a
corresponding aperture in the plate, said at least one part of said peripheral
area being deformed or crushed by pressure and forming, together with
said at least one corresponding zone, a material connection with said
electronic module and said plate.

25 22. Assembly according to claim 21, characterized in that each
aperture in said plate has first dimensions and a first profile and each
electronic module has second dimensions and a second profile, which are
such that at least two distinct zones of the edge of said electronic module
are superposed on two corresponding parts of said peripheral area of the

30 corresponding aperture, said two parts being deformed or crushed by
pressure, each zone and the corresponding part jointly forming a material



-28 - are superposed on two corresponding parts of said peripheral area of
the correspondi ng aperture, said two parts being defornmed or crushed by
pressure, each zone and the corresponding part jointly formng a materi al
connection between said el ectronic nodul g, and said plate and precisely 5
positioning said el ectronic nodule relaf?Cé to said plate. 28.

I nt ermedi ate product according to claim?27, characterized in that a slot
(48). is provided between said electronic nodul e and said aperture al ong
nost of the edge of said electronic nodule, said slot being filled by said

filling nmaterigbnnek@dn- bétme@hnedaata@cﬂbmdumodamcwndi sgidt pladayamnd tbusi ms 26
to 28, characterized in Qat an adhe osited between said at

| east ](c)ne zonePesitioHag H) ?Ft()?ﬂ"c‘:"mﬁfﬁ rg?aé'ﬁﬁ t%a?'a pg? 81 east one correspondi ng
part of said periph sai d .adhesi ye i mf X d
i nterface. 3%‘{ IW@F’%@G?%‘P@C"BQ SuEeim Z2Ec e Sn%eocp'gﬁ@atgq E'@' @lgﬁns 26 to
29, is provided between said electronic module and said aperture along most of

5 said edge of said electronic module.

24. Assembly according to any of claims 21 to 23, characterized in
that an adhesive film is deposited between said at least one zone of the
electronic module and said at least one corresponding part of said
peripheral area, said adhesive film forming an adherent interface.

10 25. Assembly according to any of claims 21 to 24, characterized in
that the thickness of said plate is approximately identical to the maximum
height of the electronic module(s), each module being approximately
located entirely inside the corresponding aperture in said plate.

26. Intermediate product involved in the manufacture of cards

15 according to a preferred implementation of the method of claim 1, said

intermediate product being formed of a plate (18; 18A; 18B; 70) having one

or several apertures {16; 16A, 16B; 71), one or several electronic module(s)

(2; 2A,; 2B; 3) being housed in said aperture(s), characterized in that each

electronic module has at least one zone (30, 31; 30A, 31A; 30B, 31B; 30C,

20 31C) materially connected to at least one part (20, 21, 20A, 21A; 20B, 21B;

20C, 21C; 85) of the peripheral area of a corresponding aperture in the

plate, said at least one zone and said at least one corresponding part being

deformed or crushed by pressure and together forming a material

connection with said electronic module and said plate, and in that a filling

25 material (60) fills a space remaining in each aperture and open at least on
one side of said plate.

27. Intermediate product according to claim 26, characterized in
that each aperture has first dimensions and a first profile and each
electronic module has second dimensions and a second profile, which are

30 such that at least two distinct zones of said edge of said electronic module



15 characterized in that the thickness of said plate is approxinmately
identical to the maxi mum height of the electronic nodule(s), each nmodule
being | ocated nore of less entirely inside the corresponding aperture in
said plate. - 31. Intermediate prodygt according to any of clains 26
to 30, characterized in that said fiIIiﬁg material (60) is fornmed by a
resin that 20 adheres securely to PVC materials, said resin covering the
bottom surface and the top surface of said plate.
are superposed on two corresponding parts of said peripheral area of the
corresponding aperture, said two parts being deformed or crushed by
pressure, each zone and the corresponding part jointly forming a material
connection between said electronic module and said plate and precisely

5 positioning said electronic module relative to said plate.

28. Intermediate product according to claim 27, characterized in
that a slot (48)'is provided between said electronic module and said
aperture along most of the edge of said electronic module, said slot being
filled by said filling material.

10 29. Intermediate product according to any of claims 26 to 28,
characterized in that an adhesive film is deposited between said at least
one zone of the electronic module and said at least one corresponding part
of said peripheral area, said adhesive film forming an adherent interface.

30. Intermediate product according to any of claims 26 to 29,

15 characterized in that the thickness of said plate is approximately identical to

the maximum height of the electronic module(s), each module being located
mare of less entirely inside the corresponding aperture in said plate.

31. Intermediate product according to any of claims 26 to 30,

characterized in that said filling material (60) is formed by a resin that

20 adheres securely to PVC materials, said resin covering the bottom surface
and the top surface of said plate.



