Case 2695 Card with digital display Field of the invention The
present invention concerns a card incorporating an electronic display. This
el ectronic display is generally associated with an el ectronic data
processing circuit and, in sone variants, with a swtch or sensor enabling
a user to activate a certain function. The el ectronic di spl ay can displ ay
vari abl e codes and other data for incréasing the security of bankcards or
secure access cards, for exanple. Integrating an electronic display in a
card causes a particular manuf acturi ng constraint, given tHaasd B@%ard has
to be transparent above the display. The electronic display nodule is

| ocated inside the card according to the invention. Thus, the display
nodul e is covered by at | east one additional outer protective |ayer.
Background of the invention Card widcdigitagdisplag advant ageous net hod of
manuf acturi ng cards incorporating various electronic elenents, the

el ectronic elenents are coated or enbedded in a resin that fornms a core or
intermedi ate | ayer of the card. EP Patent No. 0 570 784 generally discl oses
a nanufactqmémgﬁqgémﬁ%ngbnthis type. In order to obtain a core that has
flat, uniform surfaces, Is preferable to coat all of the electronic

el ement s | ncor pafit ﬁFééé?‘tt rﬁﬁbrn dcaRcerhBug dafd Qﬁc‘,’&FoHﬂﬂ eéﬁ%l%&ﬂﬁrﬁcd' spl ay
with the resin coat I's latter 1 nplenentat resin must
be transpardisplant Thl@aelectmnmhérsniagpisagemreﬁy aslsec:at@:hsmtbr a:m@emtfomoe resin
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P lsp‘fi1 var%ﬁe codes and other J]ata for increasmg the security of

bankcards or secure access cards, for example. Integrating an electronic
display in a card causes a particular manufacturing constraint, given that
the card has to be transparent above the display. The electronic display
module is located inside the card according to the invention. Thus, the

display module is covered by at least one additional outer protective layer.

Background of the invention

According to an advantageous method of manufacturing cards
incorporating various electronic elements, the electronic elements are
coated or embedded in a resin that forms a core or intermediate layer of the
card. EP Patent No. 0 570 784 generally discloses a manufacturing method
of this type. In order to obtain a core that has flat, uniform surfaces, it is
preferable to coat all of the electronic elements incorporated in the card and
thus to cover the electronic display with the resin coating. In this latter
implementation made, the resin must be transparent at least in the display
area. The transparency of the resin causes a problem as regards obtaining
high quality printing, in particular on the top surface of the card where the
display appears. Consequently, it raises a dual problem. Generally

speaking, printing patterns on a transparent layer causes a decrease both



in colour intensity and contrast, so that the col ours have a transl ucent
appearance. Secondly, the presence of various electronic elenents in the
transparent core causes variations in |jght reflected by the core, which
results in darker areas on the surfaces®of the core. The support on which a
pattern is printed is thus not optically uniform which generally leads to
variations in contrast and variations in colour intensity on the top
surface side of the finished card. In order to overcome the

af orenent i ope r &4 ot
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incorporating an electronic unit 8 and an el ectronic display 10. These
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art, in parsideudfahle fmlsheplrcmd or by injecting the resin into a nould. Next,
a transparent film1l2 is arranged on the top surface side of the core, on

t he i nner surfacka ofdentto dvescpatt therafdrementjoriealt pd}bl&n pbtranufidtgiedqual ity
printing, i def.ini tjon, ted patterns referabl . obt ai ned
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10 is visible ransparent ranged

bottom surfmcbnspuéearefsmdu\m malFlguﬁes bantdlZe top surface of whi ch a pattern 20
is printed. This pattern 20 is covered by a layer of ink or varnish 22.
Layer 22 is al socll?jrdbz of Iﬁggf@ﬁaiblfgrrde@(aﬁ:d esreby nsdzdrbgratlagr‘arpﬁleﬁitridmg: g
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top surf acefishsiesosl a snanyiastugnahmethod s ssighfeards.of oo ds farmashbylae t he
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order to have a flat, uniformsupport for rlntiﬁ‘g pattern 14, a
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opaque |l ayer 32 is arranged agal nst the core, on the bottom surface of

whi ch a patéleetronio display 1Rtiedisiiei s pattern 20 is then covered by a

transparent external film 18 by neans of a thin |ayer of adhesive or resin
36. Likewise, a transparent film 18 is arranged on the bottom surface

side of the card 2, on the top surface of which a pattern 20 is printed. This

pattern 20 is covered by a layer of ink or varnish 22. Layer 22 is aiso



Besi des problens linked to the thickness of card 22, when devel oping the
present invention it was observed that enbodinents of cards 2 and 22 did
not efficiently resolve the previously identified problem i.e. the problem
of a decrease in contrast and |ow col odr intensity due to the presence of a
transparent layer or filmbehind the printed patterns 14. Two nmj or

probl ens appear with the enbodi nents described with reference to Figures 1
and 2. - 4 - First of all, the deposition of layer 16 by a printing

techni que does not provide, a rfectly. g kgr qun Vario

exper | nont PIRTRIACYSRRsPE o MERaEEh prnIRG S BuBRR) K Sl pe Mokt

| ayers par thsttdnaidyerdy6 Sndksr regit by dapdsied iy oadeus feehoigissn an opaque
background providing a satisfactory visual appearance for high quality

cards. Moreover,cihe2? BksoRling & M Rafifiad slédn ih yee 2 MdudRaguRre
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The second major problemis the problem of adherence of the transgar ent
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resin 36.

Besides problems linked to the thickness of card 22, when
developing the present invention it was observed that embodiments of
cards 2 and 22 did not efficiently resolve the previously identified problem,
i.e. the problem of a decrease in contrast and low colour intensity due to the
presence of a transparent layer or film behind the printed patterns 14. Two
maijor problems appear with the embodiments described with reference to

Figures 1 and 2.



Summary of the invention After highlighting the various

af orenenti oned problens in the envisaged prior art solutions, shown in
Figures 1 and 2, it is an object of the present invention to propose a
solution for overcom ng the af or ement i 6ried probl ens and to provide a card
with an integrated el ectronic display therein, yet which has a very high
quality printed pattern on the top surface thereof. The present

i nvention therefore concerns a card conprising an el ectronic display,

arranged in a ce¥ | oo an Y ' - ' , th
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Preferably, the opaque terial In a“preferred variant, the

pl asti c | apatisiastdry sl siopeastires farddgh gakiyii eardpaioeeaver.cihicanksion whi ch
an aperture_h n . n.sat.d. di spl t | S
arranged i S(a@?l?itai%e %rmsquu%ﬁetﬁl ?@icﬁ%s@co@wﬁéd @?ag{réelqﬁéé)%)%g#‘ é‘?é’l’%&g
Sppr oxi mat ey @ﬂﬁpdmémst $aichoiinks her epaghensleeat reldiviedf lohgsdrving itiore,of t he
rawi ngs . The present inventjion wl| be scribed in nore detail in
the fol | owiHYCtIE3ERF SEV H RRIEGIHIA @é@@ﬁ@}ﬁ:&%& E%g@ﬁd@@&sawafmfngs,
gi ven by WeyinBhgN8h-ddgBstir s2¥am?! Byeish oMifthish or ink for the opaque
a background is considerable. This raises a storage problem during the drying
periods for each print or ink or varnish deposition. This results in a relatively
expensive manufacturing method requiring a large storage capacity. This
storage is not easy either since the printed films must not be touched during

the drying periods.

The second major problem is the problem of adherence of the
transparent external layer 12 in finished cards 2 and 22. The patterns 14
made by an offset printing technique adhere relatively poorly to the
transparent plastic film 12. To increase the adherence of this external layer,
printed pattern 14 is generally either covered with a thin layer of adhesive or
resin that adheres well to the transparent plastic film used. If the two bottom
layers 32 and 18 of card 22 are laminated to each other with a printed
pattern 20 and fine layer of adhesive 36 between them, the adherence
between layers 32 and 18 is sufficient. It was observed that this is due to
the fact that adhesive 34 slightly penetrates the printed péttem and creates
a muititude of anchaorage points with the layer or film on which pattern 20 is
printed. In other words, printed pattern 20 is sufficiently permeable to the
adhesive for the latter for form a real adherence interface between the two
plastic films or layers. The same effect is observed in the case of a similar
card to that of Figure 1 where only printed patterns 14 and 20 are provided.
By selecting a resin 6 that adheres well to transparent layers 12 and 18,
these layers have sufficient adherence o core 4 because resin § penetrates

slightly printed patterns 14 and 20 during the card lamination assembly



-6- Figures 1 and 2 respectively show two transverse cross-sections of
cards made in accordance with a nethod prior to the present invention;
Figure 3 is a transverse cross-section_of a card according to the present

i nvention; Figure 4 shows an afPeérnative embodi ment of the card
according to the invention; Figure 5 shows a pierced opaque sheet
i nvolved in formng the card of Figures 3 and 4, - Figure 6 shows

schematically a first variant of a printed opaque sheet that has w ndows

filled wt n n er| '5%; ne part
of the car p%ﬁ%{,&?p % Str\a (%S(errﬁg%thaﬁt ng anc Oﬁf&h?%ﬁ@@g‘%
manuf act ur ifognaat Hsmder @th@ b@l@bsi@or tptheoresim subh thavigetyican no longer

ensure the proper adherence of layer 12 in cards 2 and 22, and respectively

of layer 18 in card 2.

Summary of the invention

After highlighting the various aforementioned problems in the
envisaged prior art solutions, shown in Figures 1 and 2, it is an object of the
present invention to propose a solution for overcoming the aforementioned
problems and to provide a card with an integrated electronic display therein,

yet which has a very high quality printed pattern on the top surface thereof.

The present invention therefore concerns a card comprising an
electronic display, arranged in a core of said card, and above said core a
plastic layer, the greater part of which is formed of an opaque material and
of a transparent material in a display part located above said electronic
display. This transparent material defines a window for reading the
electronic display.

In 2 main variant, the plastic layer forms a printing support or
substrate for at least one printed pattern on the opaque part of the plastic
layer. Preferably, the opaque material is white.

In a preferred variant, the plastic layer is formed of a sheet made of
said opaque material, in which an aperture has been made in said display
area. A transparent plate is arranged in said aperture. The thickness of the

plate is preferably approximately equal to that of the opaque sheet.

Brief description of the drawings

The present invention will be described in more detail in the following
description, made with reference to the annexed drawings, given by way of

non-limiting example, in which:



Fi gure 3 shows an enbodi nent of a card according to the invention. This
card 38 has a core 4, simlar to the core of card 2 of Figure 1, in which
an electronic unit 8 and electronic display 10 are enbedded. Core 4 is
formed by a transparent resin 6, which®also covers electronic display 10.
The el ectronic elements are thus coated or enbedded in resin 6, which
defines a conpact core with two approximately flat surfaces. It wll be
noted that, in other variants of the cores, the electronic elenments are

merely covered by.the resin.wth i nt.i a i esin.

A layer 40, for r‘r&éﬂ%ﬁ?fll ?ln%)? @ﬁpggtivcﬁi)ﬁgSﬁ%@%éfﬂge%’%déﬁgsg%@%%iBgr ent
materi al 44ardsmatiean gedoianeendita nadthue peibetd trenpresdnisipbaytid) such t hat
the display is visible fromoutside card 38. The greater part 42 of |ayer
40 is forned of .ppagHes ML aabverdBi srBss-Seticet of abkyravatterdingty tieae
aperture 46, defined by opaque part 42 in the display area above electronic
di spl ay 10presemtinyasdioBy a transparent part 44. This aperture 46 defines a
wi ndow whose di nensions are such that only the part used for the display -
7 - of charact er§iguienbehewsancaligrnajie eamoedinenigeistheasard docondting o vi si bl e.
The thi cknﬁ?%.q)‘ hrémsparent part 44 is approximately equal to that of
opaque par JVerly ' outside wi ndow 46, |ayer 40 defines a perfectly

opaque | i ght-col qured ckground faor printi r e p
surface of |ayer wreéﬁ%\?ﬁ apfeice p?p%‘dé‘ga t@rf\%oﬁ]\feggﬁgér aﬁgotbg sCeE’{r §

techni que. ofFig#Bs BNy, external layer 12 is arranged on printed |ayer 40,
using a thin layer of adhesive 34 ensuring that external |ayer 12 adheres
properly to InteF@ﬂeaeesHm%cﬂQmaﬁéaw aviilusiayiagk f @i padteddopaguéhat it
is only necessary To print a pattern, in particular in an offset printing

i nst al | at i sheet thathaswindgws fded ydthea traaspargnt natedialnadd an adher ence
interface between |ayers 40 and 12. The problens nentioned in relation to
cards 2 and 22 offFigure prstmwatovacse: pag efotheegarsd, skawa B8 Fidsrdiifg to the

uar ty pr st Recdibes Aafld Sheers ReRRRGLAR oidhdy, 21 200 52 8 MO

added, on the bottom surface of which a pattern 20 is printed. Next, a
transparent external |ayer 18, coated with a thin |ayer of adhesive 36 is
added agai nst, pri ed.s[heet 2.. The. whol e assenbly is lamnated in a press
or using | &tf RESEIIILON.Q °d its assenbly. Cards are thus obtained
that have an integrated, el ectronic displ inside the card, visible through
t r anspar ent Iayé:(r? urgy ﬁhPWl?,aW\ﬁmb@dHU?& ‘Sﬁe/atcﬁéé QFQ?J'B}HQ g’r@’& 'PH%’P@OQ'S a

print on aTgs bty 88 hakh 645reﬁv,aﬁhﬁlakwme Ebvet ofeddr@ BSoMEigMre) 9 0%k WhRhr ast  and

good colour intensity. It w e noted that one could envi sage having an

el ect roni ¢ & gfsciipnish uniied Hand elrctaniaisriay (ifeataemkaddsy. th@re; doiSsi des of

t he card. L0 Cr = ' {2 A ki Vg | ant
made 11 om 4005 7 A ENSERER IS IEE Hed Jolcts cRUEE KSRy R e
top surfacdtef ebateniy ctdeentsi sreathusy eoaiéd of ephtzsided matramin &,, which gr eat er
part 42 of ich is formed of an,opaque material, In the display area
ocat ed abcFingsanrapPaf corevll 18 2BREo st fat sidadeto il s ot
transpar entthaBtieir ber VarRintdtTdtHRACbRIY) the &RchbAlE Elkthats apequerpRrt 42
The printed layer 40 is covered with a transparent film112. In this

variant, teeveretbyéhe rasin watpeut beingdfndisely coptadiee fatdd@ein. 40 and film 12.
However, in another variant, a filmacting as )
A layer 40, formed partly by an opaque material 42 and by a

transparent material 44, is arranged on core 4, above electronic display 10
such that the display is visible from outside card 38. The greater part 42 of
fayer 40 is formed of opaque material, which is preferably white. Only one
aperture 46, defined by opaque part 42 in the display area above electronic
display 10, is filled by a transparent part 44. This aperture 46 defines a
window whose dimensions are such that only the part used for the display



- 8 - adherence interface may be arranged between | ayer 40 and external
film1l2. It will be noted that it is also possible to provide a thin |ayer
of resin or adhesive between plastic |layer 40 and core 24 to ensure that

pl astic part 44 adheres well to electrdnic display 10. This fine |ayer of
adhesive i s advantageously applied on the bottom surface of |ayer 40 before
assenbly to core 24. The thin adhesive |layer may alternatively be deposited
bef orehand on the top surface of core 24 or be added in the formof a thin

sheet arran between | ayer 40 and cqre 24.. These different alternatives
and vari antd SEECIEEN JTHoENE" SRR UBRERE SrISPRY A 4] & VSIOISARES  ve or
resin bet we@ickne¥s of 4fardpdrentiirnal kayssrokitnately equdlabt®bh ol bpaglebe

printed, in a variant, on the bottom surface of transparent film12. This

t ranspar entPait He iTous Ryfsigesvindewetp. daxar 4hdefipes Amatiesty ceprua ght
opposi te Op@c‘leGregigﬁéé:rI](é?oaur}d for ri?&]ng[b%tt%p?seﬁfor# ﬁ% nﬁ&%gstuwgcé%ff@ﬁegeﬁ. core 24

an opaque | ayer ranspare ext er nal are arr wth a
printed patPattern204bist pexfaratdemrinted by drt offdet teehmiquied A Hednspaterdnspar ent

| acquer may repl ace tr arent external fjlns 12 . and 18 or, exampl e, or
e onEld Ty 08 EMqak o, B, 143 40, iSind 2 A0PC IS B and 2.
Figure 5 shayfesivddi 84 CefsOlRg! ttatsha®émal i§ed Ho fRhEdaYpropEiyf @b a

plurality of batch-manufactured cards. The contour 58 of tﬁe_ cards,
obt ai ned” af @ magiatenipyenedi MssHugviouslys eplaimethe gh@ncihal 4t Aeppalyent ed by

a dotted Ii qﬁﬁ.& I ﬁlﬁg; : ar gest
part 42 is orer%gﬁybt?t e%@%&ﬁﬁ' m%ﬁ?g%ﬂ“g‘faéﬁfgﬂgg a@?{a@ap%@,ﬁ?l&ap\m
Pat t er ns 14thoatayke opadnesde osallyhiafirsiseat adhehmrcebiafafaenmdtivegndagersur es 46,
or after thjs operation. Printin ef or.ehan rovi des printed pattern

t hat perfec_(?f uﬁ 'ptﬁ%@r?wgngp@%rﬁfgeﬂr'ﬂ\ﬁe %qg}cg@@ﬁz @5%55 of ﬂa‘_e Fi gure
6 shows an pridredriBe fiue sohvedust card Igdedordihg . taefihvaritionmpl ement ati on of a
card manufacturing nethod according to the invention.

in order to obtain a symmetrical card that also has a high quality print
on the botiom surface of the card, an opaque layer 32 is added, on the
bottom surface of which a pattern 20 is printed. Next, a transparent externat
layer 18, coated with a thin layer of adhesive 36 is added against printed
sheet 32. The whole assembly is laminated in a press or using laminating
rollers to ensure its assembly. Cards are thus obtained that have an
integrated electronic display inside the card, visible through transparent
layers or films, while outside the display area there is a print on a relatively
thick opaque layer that allows very good contrast and good colour intensity.
It will be noted that one could envisage having an electronic display on the

bottom surface of the card or on the two sides of the card.

Card 48 shown in cross-section in Figure 4 is a variant made from a
similar core 24 to that of card 22 shown in Figure 2. On the top surface of
core 24 there is a layer 40 of plastic material, the greater part 42 of which is
formed of an opaque material. In the display area located above display unit
10, layer 40 has a part 44 formed of a transparent material. A printed
pattern 14 is provided on opaque part 42. The printed layer 40 is covered
with a fransparent film 12. In this variant, there is no thin layer of adhesive

between layer 40 and film 12. However, in another variant, a film acting as



- 9 - I nternedi ate product 52 is fornmed of sheet 50, shown in Figure
5, which defines a plurality of opaque, parts 42 for a correspondi ng
plurality of cards. In apertures 46 of% sheet 50 there are transparent parts
44, whi ch have approxi mtely the sane thickness as parts. 42, so as to form
an internediate product 52 that defines a flat structure. A plurality of
patterns 14 is printed on the top surface of sheet 50. Transparent parts 44
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- Tr anspar entespt beteeetilayey 48iad deensdaverdd. t o pierced plate 50 in a

‘lam nating step. It will be noted that this lam nation may al so be provided
in addition to Phteaf ddeocemtbopeidtahon asesianty onFhevbelion swdacef t hus at

| east partjally wel|d. the,l ater face fo th es. k I t he
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- 10 - to the transparent plates, as the printing can then also partially

cover the transpgy@a!si@é ¥ e bottom sufded HROGRAZLAN dpagle |dderdy andn
anot her way of maki ng cards according to the jnvention, be obtai n%a by

i nj ecting a raasppentmxtemed iz 16haR G IRV printed RRERM-20 shows a
cross-sectgﬁg@vecg %her i nternedi ate product 54 obtained within a second
i npl enent a a card manufacturing nethod according to the invention.
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46 and secured FEUTeTshowgaPiered plaghic Fhaehr@yssair Lo lyey &0 for &
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pl at es.
surrounds the aperture provided for each card.

Figure 6 shows an intermediate product 52 involved in a first

implementation of a card manufacturing method according to the invention.



In a nethod where the core is not made in a prior step, but is forned
simul taneously while the whole card is being forned, internedi ate product
54 is then used as a top, nmulti-layered structure, arranged in the

| aminating installation (flat press or%rollers) on a resin in a viscous
liquid state used to forma central core incorporating the electronic

el ements. A bottom sheet or multi-layered structure is generally arranged
underneath the resin that is added in the lam nating installation.

Pre-assenmbl ed | gyers 18.and ._sh in Fi RS frormthis
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card is finally nade at a | ow tenperature or anbi ent tengeratu&gj

ieh hal 1y

pr event daﬁ@@‘ﬂ%g“‘t ABRITES: 46, STERk Bthinere are franspa(ENt PRES d
t hat transnﬁé\fénbggf&f Tﬁt% p)?fthé"@a?ﬁé Cthlc%péés%% %Vtsh@zesaaéé YSfoRAt g al
functi ons partl ol ari si ng or

tering functions, and have
under gone \atermediate modrmtt@ thairdafmrsai Figt airueivre.- ﬁ\diﬂllll’@hw ofepattasas nent. I n

i ch g veer e RlRlad By e 13 S PRRBA Pl 0, STaD I Re R B PEL AT L e

used first maferhplefaRabd iy plafsy e@ﬁrm a h@n%@éﬁbmgsl’mltrfaﬂdtmgértémmto

el ectroni c display. However, they nmay also he used to ve a certal n vi sual
or aesthet i@ %%r”e@nc%late& #4_can [ergbtained in other ways k@cgun 48)thPRR | udi ng
an el ectrorgkgléallﬁgh@értumt (10) arranged in a core (4; 24) of said card,
characterized 1nt above said core, said card has a plastic |ayer (40)

the greater partrff2) sRiledthCthe Srt’ 4RI vaRBus assembly techniques to
ensure that plates 44 remain in place until the step for laminating them to
the cores of the manufactured cards. For example, a few weld spots can be
made using a simple heated tool tip, applied to the edge of apertures 46.
The plastic material melts locally, which creates weld spots and thus
assembles plates 44 to sheet 50. These weld spots are preferably made on
the bottom surface of sheet 50, i.e. on the side opposite the printed surface.
However, it is also possible to make these weld spots carefully on the side
of the printed surface, in particular when printing is carried out
subsequently. It is also possible to secure plates 44 using an adhesive. This
bonding step to keep transparent plates 44 in piace may be combined with
the deposition of a thin layer of adhesive on the botiom surface and/or the
top surface of intermediate product 52. Transparent plates 44 may also be
assembled to pierced plate 50 in a laminating step. It will be noted that this
Jamination may also be provided in addition to the aforementioned spot
assembly. Providing heat can thus at least partially weid the lateral faces of
the plates to the wall of the corresponding apertures 46 and provide a flat,
uniform layer. The layer may then be used in a method of forming cards at

a relatively low temperature.

Intermediate product 52 is particularly advantageous for a method

where patterns 14 are printed after the opaque sheet has been assembled



5 opaque material and a display part (44) of which, |ocated above said

el ectronic
according t
arranged on

display unit, is nade of a transparent material. 2. Card
o claiml1, characterized in that said plastic |layer is directly
the top surface of said coré- 3. Card according to

claim1, characterized in that said plastic 10 | ayer and said core are
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claim2, characterized in that said core is forned by a resin in which an

el ectronic
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6. Card according to claim4 or 5, characterized i
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ording to claim?2 or 3, characterized in that said 20 electronic
di spl ay uni 8ceardingetq e dventies, bacriained oy inigHing; a franspearent maietiate of

: according to any one of claims 1 to 7,
tehcioﬁj%h Wﬁﬁoﬁﬁgbmri ses a transparent external film (12)
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obtained within a second implementation of a card manufacturing method

according to the invention. To obtain intermediate product 54, opaque sheet
50 is first printed to obtain a plurality of patterns 14. Then, a transparent film
12 covered with a layer of adhesive 34 is placed against sheet 50 on the
side of printed patterns 14. Printed sheet 50 is then assembied to
transparent film 12 and housings are obtained formed by apertures 46 that
have adhesive layer 34 at the bottom thereof. Transparent plates 44 are
then inserted into apertures 46 and secured to film 12 via the locally heated
adhesive layer, for example. An intermediate product 54 is thus obtained
which can then be assembled to a core 4 or 24 to provide cards according
to the present invention. it will be noted that this intermediate product can
also be obtained without the adhesive layer. In this latter case, the
temporary assembly is achieved via a weld spot on one side or the other,
on the edge of the apertures or at the centre, by welding the plates to
transparent film 12. Preferably, the assembly thereby obtained is then
faminated to obtain a properly flat, multi-layered structure, without slots and
without any marks that could result from the temporary assembly of the

transparent plates.

[n a method where the core is not made in a prior step, but is formed
simultaneously while the whole card is being formed, intermediate product
o4 is then used as a top, multi-layered structure, arranged in the laminating
installation (flat press or rollers) on a resin in a viscous liquid state used to
form a central core incorporating the electronic elements. A bottom sheet or
multi-layered structure is generally arranged underneath the resin that is
added in the laminating installation. Pre-assembled layers 18 and 32, as



25 plastic layer, on the side of the transparent external film or on the
interior surface of the transparent external filmso that the printed
pattern is | ocated opposite said opaque greater part. -13- 9. Card
according to any one of clains 1 to 7:tharacterized in that said opaque
greater pad of the plastic layer is fornmed by an opaque plastic sheet (50)
that has an aperture (46) in which said transparent display pad (44) is
arranged. 510. Card according to claim8, characterized in that said opaque
greater pa el hc. | ay i gqg: I I Eet (50)
t hat has agSh%fﬁ)“g{r [?1 ulr:@u?%s? ?rnf’v\'ﬁf%'xrﬁgéﬁ@ tr&ﬁ%‘%mﬁ{? |§%%§@&%%'rgt§ 4) is
arranged. fop and béttomCandltidapoed styuttared aarm §enetady atdneinaeet] dtnat hat
sai d display, pad 10 of said plastic |layer_.is forned by a transparent plate
arranged' | HeNaapgR tapcatud o 8 Shireeetl & Hasi TeRds B io on
charact eri zgggdiafub@iorSaBicht SBhiberdfid, &f pedictht RIAAshding | Keslckgohier med by

a transparent plate arranged in said aperture.
elements.

It will be noted finally that transparent part 44 of plastic layer 40 may
have various optical functions, particularly polarising or filtering functions,
and have undergone various treatments, particularly an anti-reflective
treatment. In an advantageous variant, this transparent part defines a
Fresnel lens, which gives a magnifying effect. These functions or optical
treatments are used first and foremost for increasing the reading comfort of
the electronic display. However, they may also be used to give a certain

visual or aesthetic appearance.



1513. Card according to claim9, characterized in that said transparent
material formng said display pad of said plastic layer is injected into

sai d aperture. 14. Card according to claim 10, characterized in
that said transparent material form ng-4aid display pad of said plastic

| ayer is injected 20 into said aperture. 15. Card according to any
one of clains 1 to 7, characterized in that the thickness of said plastic
llayer is apprexiim er const ant. 16. Card according to claim9,
characterized at said plastic layer is covered by a transparent

external film(12). 2517. Card according to claim8 or 16, characterized in
that an adhesive |ayer is provided between said plastic |ayer and said

transparent externah fihgp 38, 48) includ Celelirafé APioudio 1R arange®! claims
1to 7, characterized (Fn ( Irlcuegr@oa re65|rn or éaéeﬂgéllv(e ?srarrggnged

bet ween the elie€t¢w@i(é; %I‘is@l%ﬁ)d@ﬁrci/ characigized i thaie2bovn spidraae. $Aidpl ay
part (44) of satfnkd ashiddic A& (40), the greater part (42) of which is formed of an

5 opague material and a display part (44) of which, located above said
electronic display unit, is made of a transparent material.

2. Card according to claim 1, characterized in that said plastic
layer is directly arranged on the top sutface of said core.

3. Card according to claim 1, characterized in that said plastic
10 layer and said core are assembled by means of a thin adhesive layer.

4. Card according to claim 2, characterized in that said core is
formed by a resin in which an electronic unit and said electronic display unit

are embedded.

5. Card according to claim 3, characierized in that said core is
15 formed by a resin in which an electronic unit and said electronic display unit

are embedded.

6. Card according to claim 4 or 5, characterized in that said resin
is fransparent and covers said electronic display unit.

7. Card according to claim 2 or 3, characterized in that said
20 electronic display unit at the top suriace thereof is flush with the top surface
of said core.

8. Card according to any one of claims 1 to 7, characterized in that
it comprises a transparent external fitm (12) arranged on said plastic layer,
and in that a pattern (14} is printed on said opaque greater par (42) of said

25 plastic layer, on the side of the transparent external film, or on the interior
surface of the transparent external film so that the printed pattern is located

opposite said opaque greater part.



-14- 19. Card according to any one of clains 1 to 7, characterized
In that said transparent display part has a magnifying effect. 20.
Card according to claim19, characterized in that said display part defines
a Fresnel |ens.

9. Card according to any one of claims 1 to 7, characterized in that
said opaque greater part of the plastic layer is formed by an opague plastic
sheet (50) that has an aperiure (46) in which said transparent display part
(44) is arranged.

5 10. Card according to claim 8, characterized in that said opaque
greater part of the plastic layer is formed by an opaque plastic sheet (50)
that has an aperture (46) in which said transparent display part (44) is

arranged.

11. Card according to claim 9, characterized in that said display part
10 of said plastic layer is formed by a transparent plate arranged in said
aperture.

12. Card according to claim 10, characterized in that said display
part of said plastic layer is formed by a transparent plate arranged in said
aperture.

15 13. Card according to ¢laim 9, characterized in that said transparent
material forming said display part of said plastic layer is injected into said

aperture.

14. Card according to claim 10, characterized in that said
transparent material forming said display part of said plastic layer is injected
20 into said aperture.

15. Card according to any one of claims 1 to 7, characterized in that
the thickness of said plastic layer is approximately constant.

16. Card according io claim 9, characterized in that said plastic
layer is covered by a transparent external film (12).

25 17. Card according to claim 8 or 16, characterized in that an
adhesive layer is provided between said plastic layer and said transparent
external film.

18. Card according o any one of claims 1 to 7, characterized in that
a layer of resin or adhesive is arranged between the electronic display unit
30 (10) and the transparent display part (44} of said plastic layer.
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19. Card according to any one of claims 1 to 7, characterized in that

said transparent display part has a magnitying effect.

20. Card according to claim 19, characterized in that said display

part defines a Fresnel lens.



