-1 - METHOD OF MANUFACTURI NG CARDS COVPRI SI NG AT LEAST ONE ELECTRONI C
MODULE, ASSEMBLY PRODUCED DURI NG THI S METHOD AND | NTERVEDI ATE PRODUCTS

FI ELD OF THE | NVENTI ON The present invention concerns a nethod of

manuf acturing cards 5 that each include an electronic nodule, in
particular, an electronic nodul e conprlising an el ectronic display. The card
obt ai ned fromthe nethod according to the invention is, for exanple, a
bankcard, in particular, which confornms to the | SO standard. However, the
present invention can also apply to electronic cards whose general profile
I's not rectangular, 10 particularly circular cards. The present invention
al so concerns assgEdteD atd MANEHRGT R NG TARDS SO RIFFRE ING N t he
scope of the neth6a_5EE6T6TﬁT_F__Fﬁ§‘TﬁV§ﬁFT6ﬁ__BKCKGRCUND‘I5‘EF§ETron|c
cards or integr &S EiQNE ELE 4 D Dt he | ast

few years. Initi abUBRII\R.i‘;MF@MHH@"@%N‘@VI@NE’RWDQ&TE pBRObYeds i ncl udi ng

a resistive contact nodule housed In a recess In the body of the card.
Then, contactless cards were made, i.e. cards including a 20 transponder

formed of an electronic circuit connected to an antenna. As el ectronic

cards devel op, AIELD SFIEDINVENTIONTt egrate ot her el ectronic el enents for
other functions into the cards. By way of exanple, cards including a switch
that can be activated by the user and an el ectronic display have

The present invention concerns a method of manufacturing cards

5 that each include an electronic module, in particular, an electronic module
comprising an electronic display. The card obtained from the method
according to the invention is, for example, a bankcard, in particular, which
conforms to the ISO standard. However, the present invention can aiso
apply to electronic cards whose general profile is not rectangular,

10 particularly circular cards. The present invention also concerns assemblies
and intermediate products obtained within the scope of the method

according to the invention.

BACKGROUND
15

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

20 transponder formed of an electronic circuit connected to an antenna. As
electronic cards develop, 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

25 powering means of the photovoitaic cell type. In order to integrate these
various elements in a card, they are generally grouped together in the form



been di scl osed. Such cards generally require relatively large batteries or
25 powering neans of the photovoltaic cell type. In order to integrate
these various elenents in a card, they are generally grouped together in
the form - 2 - of at |east one electronig nodule, including a support or
substrate, on the surface of which various electronic elenents are
arranged. Figure 1 shows a schenmatic exanple of this type of nobdul e. Mdul e
2 includes an integrated circuit 4, connected to an electronic display 6, a
battery 8 and an 5 activator 10, arranged on a support 12, formng a PCB
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According to the inplenentation disclosed, the transponder and the
posi tioni ng frdMPEFECRGE%ed i n a binding agent that can be added in

viscous liquid form, .particularly a resin..ln EP Patent No, 70. 784, the
20 positioning f ragh '$§°§)ﬁ?§y &E%eqfa %Ié‘IL}Fer[IY Q%EE%CHHB,'F r?8ﬁlélgf %\ad he
10 up of various elements of variable shape and size, in a card. Further,
integrating a digital display, which has to be precisely positioned in the
manufactured card, causes an additional problem, which the present

invention proposes to overcome.

EP Patent No. 0 570 784 discloses, in one implementation, a method

15 of manufacturing cards including an electronic assembly, in particular, a
transponder, which is placed in a main aperture of a positioning frame.
According to the implementation disclosed, the transponder and the
positioning frame are embedded in a binding agent that can be added in
viscous liquid form, particularly a resin. In EP Patent No. 0 570 784, the

20 positioning frame is only used for delimiting an inner zone for the
transponder, formed of an integrated circuit and a coil, inside the card.
Thus, when pressure is applied to the various elements and the binding
agent to form a card, the transponder is held in an inner zone, whereas it'is
possible for the binding agent, in a non-solid state, to spread out on to form

25 a layer that passes through the manufactured card. Those skilled in the art
can find, in this Patent document, a method for integrating a relatively large

and complex-shaped electronic module in a compact, flat card. However,

the electronic module placed in the main aperture of a positioning frame, as
described in that document, will often be moved slightly when the card is

30 being formed. Indeed, this document does not disclose how to maintain the
transponder in a precise, determined position inside the aperture of the



transponder, formed of an integrated circuit and a coil, inside the card.
Thus, when pressure is applied to the various el enents and the bindi ng
agent to forma card, the transponder is held in an inner zone, whereas it
I's possible for the blndlng agent, in a npn-solid state, to spread out on
to form25 a | ayer that passes through the manufactured card. Those skilled
in the art can find, in this Patent docunent, a nethod for integrating a
relatively | arge and conpl ex- shaped electronic nodule in a conpact, flat
card. However, the electronic nodule placed in the main aperture of a
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arranged above the digital display to allow the user of the card to read the
display.

15 There is a further problem in addition to this problem of positioning
the electronic module relative to the external contour of the card. This
problem concerns introducing the electronic module within the card
manufacturing installation. It will be noted here that electronic cards are
generally manufactured in batches, i.e. several cards are manufactured

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

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

30



15There is a further problemin addition to this problemof positioning the
el ectronic nodule relative to the external contour of the card. This
probl em concerns introducing the electronic nodule within the card
manuf acturing installation. It will be noted here that electronic cards are
general ly manufactured in batches, i.e. séveral cards are manufactured 20
simultaneously in the formof a plate that includes a plurality of
el ectroni c nodul es. Then, each card is separated fromthe obtained plate
during a cutting step, as is described in EP Patent No. 0 570 784. Wthin
the scope of tlseMARYd OFETHESINVENTHIORed in the |latter disclosure, the
transponder renmains free in relation to the positioning frane until the
card is formed. 25 This requires precautions in the handling of the various
el ements brought to formthe card, to ensure that the transponders remain
in the correspondi nhapplieseantcinventiomehpssalse oprongses fteicanswer s (latteie press
is activated - Y [ ntion
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[t 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, including various known adhesives, PVC and Polyurethane resins or

25 other resins available to those skilled in the art.

In a preferred embodiment, each aperture and/or the electronic
module located in said aperture are arranged such that a space remains in
the aperture, and open on at least one side of the plate. The card or
intermediate product manufacturing process then includes a step where a

30 filling material is introduced into this space remaining in the apertures.



30 filling material is introduced into this space remaining in the
apertures. - 5 - Assenbling the plate pierced with apertures and
el ectronic nodules in a prelinmnary step of the card manufacturing nethod
has numerous advantages and answers the aforenentioned problem The fact
that a material connection is nmade between the el ectronic nodule and the
plate 5 neans that the assenbly can be handled, in particular, via the
plate, in order to inplenment subsequent steps in the card manufacturing
met hod. The assenbly according to the invention resolves the probl em of
hol di ng the el ect r okissemblihg the platet piercedewittuapertwes tand glécitanic modnleshe

pl ate and el ectronic nodul es, are, rou L.t ] tiQn aresin
is added in 10 '%C%H?JIEWEQWV\PPH 951@190 ggjt gb%@?@rﬁ@ﬁ%&%rﬂ@ UQWSFO%S

manuf act uri ng reivanghges drite anbwerst then aforementioned pheblgmefTdwer &t dhd@todi nent ,
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aforenentioned preferred enbodinent, and a filling material, which fills at
| east nost of the spactaer prghermedenmisodifenty| wheredper tapaes neirexies timethe
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15 filled with a filling material or a resin by applying pressure, particular using a
press or a roller that spreads out the filling material or resin. If no particular
precautions are taken, this step may move the electronic modules relative
to the frame. The assembly according to the present invention resolves this
problem in an advantageous manner, by maintaining the modules in a
20 precise position during the entire card manufacturing method; both in the
general plane of the plate and along the axis perpendicular to the general
plane.

The present invention also concerns an intermediate product of the

card manufacturing process, which comprises an assembly according to the

25 aforementioned preferred embodiment, and a filling material, which fills at
least most of the space remaining in the plate apertures where the
electronic modules are situated. The top and bottom surfaces of this
intermediate product are preferably more or less flat. In a first variant, the
thickness of the intermediate product is approximately the same as said

30 plate, the filling material being essentially provided in the spaces remaining
in the plate apertures. In a second variant, the filling material is formed by a



30 plate, the filling material being essentially provided in the spaces
remaining in the plate apertures. In a second variant, the filling materi al
is formed by a - 6 - resin, which covers at |east one of the top and
bottom surfaces of the plate. In this Ian§er case, the internedi ate product
has inproved rigidity, because the resin covers at |east one side of the

pl ate and preferably both sides. lithe resin covers both sides of the plate
and the el ectronic nodules, 5 the internedi ate product can already be used
as a card, when the outer surfaces are approximtely flat. However, there
are several advegihagsish coverakit kgast bee ohther top dindtbottonosiurtdceaad thalplate.t o t he
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i nternedi ate Z%Ef dded to the rengining

space n the pltatgmpatacee o e Miarie oo iioF el aitrfe apaEd b
the deposited resin, which is then in a non-solid state, to form at ieast one

15 card that has a flat outer surface, since the resin deposited on the

intermediate product fills in any variations in thickness in the intermediate

product. The resin deposited on the intermediate product preferably forms a

thin layer. The resin can be added in a single step or in several successive

steps to further improve flatness.

20 This method is particularly advantageous for obtaining cards which
have a perfectly flat surface and which incorporate a relatively large
electronic module that has variations in thickness and is formed of various
elements. In fact, when the electronic module is formed of various
elements, made of different materials and with different levels of thickness

25 and empty intermediate zones, the filing material or resin added to the
remaining space in the plate aperture is distributed in an irregular manner,
with variations in thickness. When the filling material or resin hardens,
shrinkage, and thus a variation in thickness, may occur in the resin, which
then generates a surface with slight hollows or bumps. The surface state of

30 the intermediate product generally does not meet the bankcard standards,
but the variations in thickness can be removed, by subsequently depositing



with variations in thickness. Wien the filling material or resin hardens,
shrinkage, and thus a variation in thickness, may occur in the resin, which
then generates a surface with slight hollows or bunps. The surface state of
30 the internedi ate product generally does not neet the bankcard standards,
but the variations in thickness can be renoved, by subsequently depositing
- 7 - aresin filmon both sides of the internedi ate product, when the
finished cards are formed. The cards then have perfectly flat outer

surf aces. General ly, the invention concerns a nmethod of manufacturing
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| dentical tot h;?osﬁtl%%' rglaﬁ\r}g to Said %Pa?g, pﬁ‘ichL Bﬁggﬁﬁﬁé e following step of:

- adding a filling material and introducing said filling material in a
viscous liquid state into said remaining space in said at least one aperture;

15 - solidifying said filling material.

According to a preferred variant, the method is characterized in that a
resin is deposited over at least one of the bottom and top surfaces of said
plate, at least on the side where the filling material was introduced into said
at least one aperture in said plate. According to a preferred variant, the

20 filling material is identical to the resin and is added simultaneously.

According to a particular feature of the method described above, the
resin is spread out using at least one roller or one blade, which moves
relative to the plate-electronic module assembly. An intermediate product or
card with more or less flat outer surfaces is thus obtained.

25



According to a particular feature of the nethod descri bed above, the resin
I's spread out using at | east one roller or one blade, which noves relative
to the plate-el ectronic nodul e assenbly. An internedi ate product or card
with nore or less flat outer surfaces is thus obtained. 25 - 8 - BRI EF
DESCRI PTI ON OF THE DRAW NGS O her advant ages and particul ar features
of the assenbly of the invention, of the nethod according to the present

i nvention, and 5 internedi ate products obtained within the scope of the
met hod, will appear nore clearly upon reading the follow ng description of
enbodi nent s of BRIEEG BESCRIPH O OFSEHE DRAWINGSI at e product, in addition to
I npl enment ati ons of the internedi ate product or card manufacturing nethod,
whi ch are given by way of non-limting exanple. The description refers to
the illustrative 10 drawings, in which: Figure 1, already described, shows
schematical ly an el &heroatwantaghs and heerticar featunas eafr theedssambly oefr ithe

according to t od_of, t h e ' nt i on: : =L gure 2 shows
a plate invol vgﬁvﬁmﬁgg’ f?fr sﬂt“E eﬁbegﬁd‘?edsnenécog(?mgnidwmgssper?'r%?n;/ fnryeg{g%rgr gﬁce W th
t he present % nietetrmediate products dBitajoed withinsthevexope of ttree medimid; witbdppearbei ng

brought into an erture of the. pl f . Fi .2 ' shows a
parti al cross-é‘é‘il icé}ar fuPé)r]f'iIeﬁgvﬁetﬁ%g%ﬂ%%ﬁ g%ﬁ'&ﬁ%é’é&ﬂ’&%%@ﬁ%ﬁ’é?ﬁ& to the
i nvention, 20- dssgumbly dnd said ipterinediate ppducen abditibe tbiimptenserbatiinsesft of an

espect L vely. dhamuafeddf PP o7 Sarmmenuiaslifiange Wel a2 Bifeopy
enbodi nent of sedyd chss@mwlihiting example. TheFidgacriptivA refess parthealllustogtivei ew of

a plate involved, third variant of 25 the first enbodi nent of said
assenbl y; % (Hawmgg, ih Whlé:!'l.

- Figure 1, already described, shows schematically an electronic
module that can be integrated in a card according to the method of the

present invention;

- Figure 2 shows a plate involved in a first embodiment of an

15 assembly in accordance with the present invention;

- Figure 3A shows an electronic module being brought into an
aperture of the plate of Figure 2,

- Figure 3B shows a partial cross-section of a first embodiment of an
assembly according to the invention,

20 - Figure 4 is a partial top view of the first embodiment of an assembly

according to the invention;

- Figures 5 and 6 show, respectively, and partially, first and second
variants of the first embodiment of said assembly,

- Figure 7A is a partial top view of a plate involved in a third variant of
25 the first embodiment of said assembly;

- Figure 7B is a partial top view of said third variant of the first

embodiment of said assembly;

- Figure 8 shows partially a fourth variant of said first embodiment of
said assembly;



Figure 73 is a partial top view of said third variant of the first

enbodi nent of said assenbly; Figure 8 shows partially a fourth variant of
said first enbodi mrent of said assenbly; -9- Figure 9 is a parti al
top view of a second enbodi ment of the asgenbly according to the invention,
- Figure 10 is a partial top view of a variant of said second enbodi nent of
said assenbly; 5- Figure 11 is a partial top view of a third enbodi nent of
an assenbly according to the invention; - Figure 12 is a partial top
view of a fourth enbodi ment of an assenbly according to the invention; -
Figure 13 is a parti Blgues 5 $s sephitiah tap ongw tdfeal sevendl émbodiiendbfofFingur e

1012; Fi gure 14 sho chematically a partial top view of a variant
of the fourth @%ﬁﬁﬁpé‘&ﬁm#\ﬁ%&%eé@f@ﬁﬁ?y; Figure 15 is a parti al
cross-section along the li XV-XV_aof  Figure 14, 15-Fi gur [ arti al
cross-section of an”f R n‘\[;tgilﬁt% B?'ﬁﬂ'ué?pqa\e%graﬁ ﬁg%ﬁgbﬁﬁé’?p%ag%en?&na

i nvention, whi gdmbaiimensidefeaill assembigt hod of manufacturing cards according
to the present invention; Figure 17 is a partial cross-section of an

al ternati ve ®Bnbodi nefigued 14&ms a pheiaitd vidw op adiiot embodioratit 0f at @ssérebly

I nvention; according to the invention;

-Figure 12 is a partial top view of a fourth embodiment of an
assembly according to the invention;

- Figure 13 is a partial cross-section along the line XIII-XIII of Figure
10 12;

- Figure 14 shows schematically a partial top view of a variant of the
fourth embodiment of said assembly;

- Figure 15 is a partial cross-section along the line XV-XV of Figure
14;

15 - Figure 16 is a partial cross-section of an intermediate product
according to the present invention, which is produced in a method of
manufacturing cards according to the present invention;

- Figure 17 is a partial cross-section of an alterative embodiment of
an intermediate product according to the invention;

20 -Figure 18 is a partial cross-section of another alternative
embodiment of an intermediate product according to the invention;

- Figure 19 is a partial cross-section of a card obtained according to a
manufacturing method of the invention from the intermediate product shown
in Figure 17;

25 - Figure 20 shows schematically another implementation of the card
manufacturing method of the invention. This method can also being be
applied to make an intermediate product according to the present invention;



20- Figure 18 is a partial cross-section of another alternative enbodi nent
of an internedi ate product according to the invention; Figure 19 is a
partial cross-section of a card obtained according to a manufacturing

met hod of the invention fromthe inter maq'bate product shown in Figure 17,
25- Figure 20 shows schematically anothéer i nplenmentation of the card

manuf acturing nmethod of the invention. This nmethod can al so bei ng be
applied to make an internedi ate product according to the present invention;
-10- - Figure 21 is a partial cross-section of a plurality of cards
that result from theFigetddt islapartid edssrsdetignoé aZduralitydbf cards that reskltgur e 22

shows schematically an alternative odijrent .of a plurality of cards or

i nternedi ate p&@ghﬁesm?ﬁ'gg (%lsg%berdglgﬁurpéﬁ]apﬂe met hod 5 described in

Fi gure 20. DETAI LED SCRIRTI W t . n LOur , wi |
now describe a first' B3 % oﬁ%ﬁtscg?&%gﬂ@séﬁbﬁt”%r'g%:tg)ér g&géd{r@erﬁh%fv‘@

i nvention, whi Qiurality of edrdseot intermediatel praducisattinti aisogesst frooh, thal reethiod
accordance wth the inventio The nethod of the invention is particularly
wel | sui ted%o%ﬁ?ﬁ@gpﬁgq{ﬁggar ds in batches, i.e. manufacturing several
cards sinmultaneously. The assenbly 22 shown partially in Figure 4 includes
several electronic nodules 2 for 15 manufacturing several batches of cards.

However, it w ldE'P/ﬁ%.E@él?%%&ﬁ%‘{lw present invention is not limted to the
e

bat ch manufacture o can also, in a particular variant, apply to
card-by-card manufacture, i. I ndi vi dual card manufacture. Assenbly 22
I ncludes a plate 14 that has at | east one, at |least 20 partially through

aperture 16, and at vignslicAliReClPHidqes 2 MBI G il Ao estsd Ilist housed
perture 16. Inh the exanple shown In
10 embodiment of an assembly according to the invention, which is produced
in a card manufacturing method, also in accordance with the invention. The
method of the invention is particularly well suited to manufacturing cards in
batches, i.e. manufacturing several cards simultaneousiy. The assembly 22
shown partially in Figure 4 includes several electronic modules 2 for
15 manufacturing several batches of cards. However, it will be noted that the
present invention is not limited to the batch manufacture of cards, but can
also, in a particular variant, apply to card-by-card manufacture, i.e.

individual card manufacture.

Assembly 22 includes a plate 14 that has at least one, at least

20 partially through aperture 16, and at least one electronic madule 2 at least
partially housed in said at least one aperture 16. In the example shown in
Figure 2, plate 14 has a plurality of through apertures 16 and defines as
many frames for electronic modules 2 as there are modules housed in said
apertures 16. The plate defines a positioning structure for the electronic

25 modules. According to the invention, projecting portions 18 are arranged at
the periphery of each aperture 16. In the variant shown in Figures 2 to 4,

two projecting portions 18 are arranged on two opposite sides of aperture

16, substantially along a diagonal of said aperture. It will be noted, however,

that there can be any number of projecting parts and they can be arranged

30 anywhere along the periphery of each aperture 16. Preferably, at least two



Figure 2, plate 14 has a plurality of through apertures 16 and defines as
many frames for electronic nodules 2 as there are nodul es housed in said
apertures 16. The plate defines a positioning structure for the electronic
25 nodul es. According to the invention, projecting portions 18 are arranged
at the periphery of each aperture 16. | i 'fHe variant shown in Figures 2 to
4, two projecting portions 18 are arranged on two opposite sides of
aperture 16, substantially along a diagonal of said aperture. It will be
not ed, however, that there can be any nunber of projecting parts and they

cF:)anf be glrrangecﬁr&@cﬁf@’%ﬂfeﬁs%r@”ﬁrdﬁlﬁdpﬁf ieabﬁrap@fur@arﬂadmd yet prcﬂe?]tﬁlg
referably, at |least two projecting portions are provided i ach aperture
16. These proj FAHHS V‘t?&?s{"'\e@?tfﬁr tfgb ﬂﬁ%rﬁg%“rt%onf(b qqﬁ‘éesefrb%ﬂ?grfpcthﬁndul es
inserted in thempardsures. Figures 2 and 4 show, in dotted lines 20, the
final periphery of each 5 card obtained fromthe manufacturing nmethod of

the invention, in wWigifef2smd ¥haW, insddtiedaineed0, kive AndlQviphtfyosfadactianner ,
each card obtained is .cut outﬁté)e/ nmeans known to hgae skilled in the art.
Fi gure 3A showsap! gbtained fiom fthe masudaciying H}fﬁrl’o‘{)lo e ipyentipp. | w |°§ure 2.
The thickness qssB@bgh22 @& irRbREECK &%oRvsritionabmbBnes daeh catdabtdifat isof

plate 14. Projecting 10 portions 18 are for before el ectronjc nodule 2
i s brought, in Sttt Mesnsihen: 40 tgﬂﬂ%"sékgféat 'inoh'@ 88n rﬁbé] i $9WShy hot

or cold pressi ifateR4airPiHes Srosdlie¥tician plro IIPRI ebFRjure . UBhe ghiskhasktdrasound
_head_ or a head gen?ratl ng a hlp%h_freggeigg%/ el eCtiu'eﬁ ffia‘ﬁl d. Jh §.%CrtDV| des an
initial plate flk@'gﬁ QA oPIOIeLHEY t "éq{}?e. 8 g el H létretye FetMat have
proj ecting pertigpiisns fdardersimed Befdr& efdehBfR: rAbdUIE2 D bRIREL,IING Reiety ¢S | S

reduced, by a tool or head actin | ocal i sed manner t hese projecting

portions. This BaREreahhese ﬁ@ﬁmgnliﬁril‘ 8i eRiPednly &ef iofi R VeI Y Bne of

the af orenenti qpesk. MRS canh s Bk hebtaivet @itg @n Qltrdksurki hebbeort idgaess of
proj ecting portions 18°is reduced i nj [ ing a

; ) b% nmachi ni r_}% in parti cul_eﬁr by usi
ml1ing cutter.989n8raiingiahBigh Srpaigpewmaiectrigigid. This providgs gadnifip RiaE 14 ers,
I am nat e wel ded:dngtaP@&iciels! pietcad Wit AeRuUréy @6 thathaledi prgjeptiny poitiong
portions 18, whereas the to éfa%grqrhas_rect a_ngul,ar apertures that n‘%tch

r

§ p ;
apertures 165i MNefethsrthjckeess, PISAUNY PPTHPER % FRYUSBT 1 PRLCAPTAERY hus be
nmade by any meaiting Mo @NotAiskd dashrieion! tesd prdjéftingrdortions. This step can be

performed quickly and efficiently using one of the aforementioned means.
In another variant of plate 14, the thickness of projecting portions 18 is
reduced by machining, in particular by using a milling cutter. in another

20 variant, plate 14 is formed of two layers, laminate welded to each other, the
bottom layer including projecting portions 18, whereas the top layer has
rectangular apertures that match apertures 16 in the projecting portions.
Projecting portions 18 can thus be made by any means known to those
skilled in the art.

25 Once plate 14 has been made, one electronic module 2, which is
electrically independent of the plate, is inserted into each aperture 16. The
electronic module and all the electrical connections thereof, are made
beforehand. In the example described here, module 2 includes a
substrate 12, which extends into at least some zones at the edge of said

30 module, beyond the electronic elements 4 to 8 which said module carries.
The dimensions and shape of substrate 12 are such that it has two



250nce plate 14 has been made, one electronic nodule 2, which is
electrically independent of the plate, is inserted into each aperture 16.
The el ectronic nodule and all the electrical connections thereof, are nade
beforehand. In the exanple described herg, nodule 2 includes a substrate
12, which extends into at | east sone zoneS at the edge of said 30 nodul e,
beyond the electronic elenents 4 to 8 which said nodule carries. The

di rensi ons and shape of substrate 12 are such that it has two - 12 - zones
24 whi ch are superposed on the two projecting portions 18, when electronic
nmodul e 2 is i ngenegd4 iwtich apersupemo$éd orhtre, tveupsijecting ddtiahstls, ad@hnst

Gl cctron ¢ noasatog neBiect i henflod b spenite 187 This. MppPabcfi BV 0™

manner, firstl ygaihst plojdctiag pottionsiid, ewsnbws irPFigerea8B. i n apertures 16 during
the card manufacturing nethod according to the invention, and secondly, so
t hat they approxi mafAetgrdimgi tot thieninvératicnnieléciionjposiotiuien 2efé mesembled to

proj ecting rti 18 are.ass r.Qni 9ﬁ$!ﬁ
posi ti oned el Iaﬁes"id'smi %é&ﬁ&%e&%mgg"da‘&@% ﬁ?‘é&% Sggbé} g@gy @Ca gef? I ned
ref erence on plramainlid. apBhniusesp®® iduriog thegcarl maowifbetufing ehethod accardipigdbe 14
may concern th I S I ' o trate.12, or
't may concer nianaaafer AL REE AR et Pk pBRkrhsE neRiiaR i e
el ectroni ¢ di sploaifiob .defthed whenaojecting portignsd8 ané agserubkled gl ke slectrabicdi spl ay
6 is, by definition nt to. vi.Si bl n_qne .surf of .t finished 15
card. Precise Sﬁ)%cﬁ#? 8%%8 %qsﬂio%gdcﬁ' @epﬂ 535 ﬁ@ﬁﬁ??\@gt%}%ﬁg& ﬁ%ﬁ?‘%ﬂ?‘é %aof t he
card is inpw t aefinéd refeestdeebh cplataddnThisapdsitibrsiog fafnmbdoleal retdiserts, when
t he display appears,through an aperturge . in a_co i ng r.of th ard.
When' posi 1 ont REAP 34 BIR FaRcel R podDls thsd 2q MBI o TRG et e
for marking el eabstoatecl2]igpt aaydcanudm e parianan algmentd wf eh@ medweich a way
that 20 displa .is in determn osition relative.tg plafe whi ch
thus forms a poariqel detel el e ari i fienera@disobfed e 1o
proj ecting por tdisphesy 88, iby definition, meant to be visible on one surface of the finished
15 card. Precise positioning of the display relative to the contour 20 of the card

is important for aesthetic reasons, and also functional reasons, when the

display appears through an aperture in a covering layer of the card. When

positioning is required relative to the display, means are provided for

marking electronic display 6 and then inserting module 2 in such a way that

20 display 6 is in a determined position relative to plate 14, which thus forms a
positioning structure.

Electronic module 2 can be secured to projecting portions 18 in
various ways. By way of example, provided that the materials forming the
two zones 24 of substrate 12 and projecting portions 18 can adhere directly

25 to each other, said zones 24 are simply heat welded to projecting
portions 18, using thermodes. Module 2 can alsoc be secured to plate 14
using an ultrasound head or other means known to those skilled in the art.
In another variant, an adhesive fiilm is deposited, either on projecting
portions 18, or on zones 24, so as to bond them to each other. In other

30 variants, substrate 12 is secured to projecting portions by adding drops of
adhesive or a strip of adhesive between the edge of the substrate and the



vari ous ways. By way of exanple, provided that the materials formng the
two zones 24 of substrate 12 and projecting portions 18 can adhere directly
25 to each other, said zones 24 are sinply heat welded to projecting
portions 18, using thernodes. Mdule 2 caﬁ al so be secured to plate 14
usi ng an ultrasound head or other neans own to those skilled in the art.

I n anot her variant, an adhesive filmis deposited, either on projecting
portions 18, or on zones 24, so as to bond themto each other. In other 30
variants, substrate 12 is secured to projecting portions by adding drops of
adhesi ve or a gir6jeetingf ;ﬁdﬂ‘tﬂﬁ' VAnjDEbNmma[hﬁ ptgsicall nmdamss et nasembliad t he

- 13 - projecti t|o chem ns_t hat assenbl e

nmodule 2 to thén‘g?‘ﬁ? cOi W(?i%lcit'ﬂﬂsoq '}f g‘u?fﬁﬁ%?ﬂadyy”qadpan?ﬂnﬁa& %gan be
used Wi thin _th@s&@@@lﬁ:rﬂmetmp@beﬁﬁ”ﬁresmmnﬂnn A secure assenbly
I's thus obtained, formed of plate 14 and 5 el ectronic nodules 2, which are

housed i n apert ur esAlgeodfret b35¢rhanye|s Thus rnmaiheanl émrmmidmmlamdus ahdat ur es
of assenbly i.r.stl

2 will be nqted: t hi L& 2]
subst ant | al |% alfsiormofyies 2 "Y*H?'?:EF%Q?“%?“ EH%‘% lFgs 18 %EB%A?%S' Twdui e 2
bei ng entirel y gagtiche, advanisgedas festp@sdif agsemblytad will bé;nat€d: secondly, a
sl ot 26 remai ns between nodule 2 and the edge of

- firstly, the thickness of module 2 is substantially identical to the
thickness of plate 14, electronic module 2 being entirely housed in the
corresponding aperture 16;

10 - secondly, a slot 26 remains between module 2 and the edge of
aperture 16, with the exception of the zones where projecting portions 18
are located.

The fact that module 2 is housed entirely inside aperture 16, i.e. in

the thickness of plate 14, means that the manufacture of relatively thin

15 cards can be better controlled. This means cards that have the smallest
possible increase in thickness relative to the thickness of module 2. The
presence of a slot 26 reduces manufacturing tolerances for pierced plate 14

and modules 2 and also allows substrate 12 to be positioned slightly
differently from one aperture to another, depending upon the position of the

20 electronic display assembled to the substrate. Moreover, as will become
clear below, slots 26 can then be filled by a resin, which thus provides an
adherent bridge between substrate 12 and the wall of through aperture 16.
This ensures, finally, that electronic module 2 and plate 4 are perfectly
secured to each other, such thai, when the finished card is bent or

25 subjected to other stress, electronic module 2 follows the deformation of
plate 14 properly. This prevents the edges of substrate 12 of module 2
marking the external surfaces of the finished card and thus damaging the
aesthetic appearance of the card. It will be noted that the material used, in
particular for making substrate 12, is selected so that it can withstand a

30 certain amount of elastic deformation and can allow electronic module 2 to



aperture 16, with the exception of the zones where projecting portions 18
are located. The fact that nodule 2 is housed entirely inside aperture 16,
i.e. in the thickness of plate 14, neans that the manufacture of relatively
thin 15 cards can be better controlled. This nmeans cards that have the
smal | est possible increase in thickness relative to the thickness of nodul e
2. The presence of a slot 26 reduces manufacturing tol erances for pierced
plate 14 and nodul es 2 and al so allows substrate 12 to be positioned
slightly differently fromone aperture to another, dependi ng upon the

posi ti on of th&eliers whém dhe cardi isEubjectsisionditesd, partichlarlg whibitrr tieescobbr eover ,

as wll becone ear below . slots 26 cap t fi sin, which
t hus provi des z&’ﬂ%?g?@?rgﬁﬁ oKt ooﬂbsuﬁeé?%gﬂa%%ﬁ@yf@?ébIlfggrg‘n%é{?qiaerﬁg\‘/al | of
t hrough aperture 16, [Jhj s,.6 e Lnal | el LG and
plate 4 are perfect ny'rg{eélﬁﬁrggﬁ{{eogrggé@ﬂﬁ%%& SE% Hﬁtﬁ{ré %n\i\hl‘nfe‘r'r'\%%lég\% %i shed
card i s bent omiridfie sapgriecs elb tod at plate sid; eslich eharet heasi approdmatel2 thel | ows
the deformation.of plate, 14.pro . Thi S, t he strate
1270t modul ¢ 2 QHrR B RIS BR tein PrBUBE R, PG Rt ¢ hu
damagi ng the Figures 6 and 8, is in no way restrictive, and describes an assembly 30,

which is similar to assembly 22 of Figure 4, i.e. for batch manufacturing a

plurality of cards.

The variant of Figure 5 differs in that the projecting portions 18A are

10 formed in the four corners of aperture 16. The portions thus define

truncated corners in the bottom area of aperture 16. Projecting

portions 18A, which project relative to the generally rectangular shape of

aperture 16, can be made by the same, aforementioned techniques. The

dimensions of module 2 are such that the four comers of substrate 12 are

15 superposed on the four parts 18A. The electronic module is assembled to
plate 14 in a similar manner to the previously described variant.

Figure 6 shows a second alternative embodiment of the assembly
according to the invention. This alternative is characterized in that it
provides a step 34, which forms an intermediate level against which two

20 lateral zones 36 of substrate 12 abut, along two opposite edges of
rectangular aperture 16. Steps 34 can be formed in a similar manner to the
projecting portions described in the other variants. The electronic module is
assembled to plate 14 by welding or bonding, or by any other physical or
chemical means available to those skilled in the art.

25 Figures 7A and 7B show an assembly according to a third variant of
the first embodiment. Frame 14 includes a plurality of apertures 16. The
peripheral area of each aperture has at least one notch 38 or preferably at
least two notches 38. Each notch defines a small circular step. Electronic
module 2 has projecting portions 40 at the edge thereof, which are partially

30 superposed on notches 38 when module 2 is inserted in aperture 16. These
projecting portions 40 rest on the small circular steps 38. Module 2 is



aest hetic appearance of the card. It will be noted that the material used,
in particular for nmaking substrate 12, is selected so that it can wthstand
a 30 certain anount of elastic deformation and can all ow el ectroni c nodul e

2to - 14 - be bent, when the card is sulgj-ected to stress, particularly

Wi thin the scope of tests carried out to ensure conpliance with the

rel evant standards. A first alternative enbodinent is shown in Figure
5, which shows a single aperture 16 of a plate 14, which here has

approximately the 5 dimensions of a single card. This sjnplif]ed, dj agram
whi ch 15 al so FSEEMPIFCRPqIFEs d6viarangs A whithsse aiper weldeRcps benderhi

]gesc[) | Peﬁ an af&wﬁgt s}’3§.01InV\iQi|§é't|1ib§la|5i\#§iribﬁf,dﬂ1@ ﬂﬁﬁ:ﬁﬁb|¢{re23iz@ﬂ E!J@Uftl@atg, i e.
or batch manufacturing a plurality of_ cards. varjant o i gur e
differs in thatPreiRElng g?'&%ﬁ%@%ﬁrtgi%@“ﬂé')& aﬁgeﬁdnpoﬁhﬁéﬂm NefioWhlr
corners of aperdedii®sldlectronft PRtLcIN D plBtes1 4 idvevet [tHRAakerdapiaRNIRISthen t he
bottom area of aperture 16. Projecting portions 18A, whjch project relative

to the generdl IC&Fa‘P’E@,‘i}hﬁbtﬁ%}ﬁ%Jﬁ'ﬁ@t@Fe ége@'iqu‘gtc'ﬂﬁ,s 38,0 Be el VeNe sane,

af orenenti oned ﬁré@gﬁl% e pelipPeft] BR bOSScHOipd I8, R will Be PUERR thABthet he
four corners of subsirate 12 are 15 superposed_on the four parts 18A The

el ectroni ¢ moddirg and Hhikyajiants can heatambined nwith Araiecting ranire? otheRe

previously desqfdiesiptabdsidton projectingz8hé$4® shows a second al ternative
enbodi ment of the "assenbly according to the invention. This alternative is

characterized i n thghe Vamsvivé@fania of epe3first WBinbbdihniBoR AN RisSEMBYI at e
| evel against which two 20 |ateral zones 36 0 bstrate 12 gbut, al ong two

) f
opposi te edd@s ascowing i Mventn.t whigh .Veﬁe@ﬁzg%??” g YReUPH AW 9F a

simlar nmanner drarddiérizRth @6t digtinRPEdneRn theseddebsitthe Riddienktmedul¥aini ant s.
The el ectronic nodule is assenbled to plate 14 %] wel di r})g‘qor bon mg, or by
any ot her physiRalicUar emdhe SyPshiign are pHPPResed () CRESPEWING BH RN he art |

25Fi gures 7A anged$ ofhAw aat_eaaF@rWey vHi@P hduses tsaicaelelirbficviabbi@e! Tek the
first enbodiment. Frame 14 includes a plurality of a ures 16

! [ ert . The
peri pheral ar edhiknesscel RiseeRarPhat aseas isaRrefgARlynghaller 3820 tha) & Bfabl y at

15 pierced plate. According to the invention, said edge zone and said
peripheral area, which is superposed thereon, are assembled to each other
so that the electronic module is secured in the plate aperture. The edge
zone of the electronic module can directly abut against the corresponding
peripheral area or be connected thereto via a resin film. Material

20 connections are thus created between the electronic module and the
pierced plate by means of specific zones on the edge of the electronic
module, located opposite corresponding peripheral zones of the aperture, in
which the electronic module is arranged.

Figure 8 shows a fourth, particular variant of the first embodiment of

25 an assembly of the invention. Assembly 44 is formed by a frame 14 that
includes at least one aperture 16, which is separated into two secondary
apertures by a crossbeam 46 whose thickness is less than that of plate 14.

One could say that aperture 16 has two secondary apertures or equally that
there are two apertures separated by a relatively narrow crossbeam.

30 Electronic module 2 is arranged so that there are no electronic elements in
a central area of substrate 12, which is superposed on crossbeam 46 once



| east two notches 38. Each notch defines a small circular step. Electronic
nodul e 2 has projecting portions 40 at the edge thereof, which are
partially 30 superposed on notches 38 when nodule 2 is inserted in aperture
16. These projecting portions 40 rest on4ghe small circul ar steps 38.
Module 2 is - 15 - assenbled to plate 14 via zones 40, which are either

wel ded, or bonded in notches 38. In a particular variant, the notches are
si zed such that projecting zones 40 have to be forcibly pushed into these

not ches, which secures electronic nmodule 2 to pl However ,
latter variant THskIe Fehas hesrpinerred i ApEItHIeJ 8 meatzeml?s%'ﬂéﬁ‘&hes 38

to be machi ned ks Y 404§ CheRbital IméMBeP@b! ROGIAEh M&duIOT2 eadbr e&afﬁpwe 16.
It will be noted that the first and third varian n be cogﬂy e] with
proj ecting por Welsied o8 bpRded. Hathey asspoPiRg apans %Lt'}fg@t PrRyds these The
various vari antgyof i fpe 4. r st enbodi ment of an assenbly 10 according to the
I nvention, which have been described up until now, are characterized in

that disting zonesjpryt e tﬁégﬁ'arefntéhﬂ ﬂtee@tdtoam@oaimbﬂteof ion Basérhiyl ar on
the substrate, are superposed on correspondi ng peripheral areas of the

pl ate apertur eaCW&W kothedavention BrbbaYe Aeen HegaTRed. the hiFNGsIldNer t hese
peripheral areggedsSoPpaichalthat &@%érﬁihe?é]% ép'@ﬂbré%f 16 e pActedbRr SiRgliep! at e

According to the invention, said ge zone and said peripheral area, which

i s superposed tiRs @'@rih'chﬁ%‘ssa%fsteﬁtﬁ’l"?éﬁ in gerglgh oyl o '1966‘?! ofhes valiasr oni ¢

nmodul e is securg@h bNplafte df! &rRtatRethickhess TBeIdeHE cemasiRiedl 1hhsuchl esdg,oni C
nodul e can directly abut agai nst the corres ondln peri pheral area or be

connect ed t Hor SubsHata 2 iedocated ghovertiale i wih JBR RleetrG elpreentn e
created betweenyskhgreigct roni ¢ nodul e and the pierced plate by nmeans of
specific zones gn the edge of the electronic nodule, |ocated opposite

correspondi ng peri ph@’u?é gzs%w% @Eeéd?ﬂ étﬁBé@ane@tt of an\ed%b@rlﬂbtyim) Qb@ﬁ@llhgnl c
nodul e i s arranged ur e shows a fourt articul ar varla[]t of

first embodi nert® B¢ 'QBerBﬁ"aJé‘@rrtﬂf?reBFeﬁ F‘\'@tl‘ﬂ? gesgribedsatoms Wil Rof Qef or med
by a frane 14 tdé@&nuerbcb?@tﬁsmaaetbie%te .OT¥is apRbddmnentl i chdracterized sepeaitat ed

into two secondary apertures a crossbheam 46 whose thickness js | ess than
that of plat® fjpctronlc module 2 IS assembled to plate 14 via portions of adhesive
strip 52, in particular two portions. In this embodiment, electronic module 2
is entirely contained within the corresponding aperture 16 and has no parts
superposed on plate 14. The adhesive strip portions 52 define material
connections between each electronic module and the pierced plate. These
20 portions 52 can be arranged on either side of electronic module 2. In the
example of Figure 9, these portions 52 form a bridge between substrate 12
of module 2 and the peripheral area of aperture 16. These portions are
arranged on the opposite side to the electronic elements carried by

substrate 12. This example is in no way restrictive.

25 This second embodiment is characterized generally by the
arrangement of strips formed of distinct material elements forming bridges
between the edge of the electronic modules and the corresponding
peripheral areas of the apertures housing the electronic modules. An
“adhesive strip portion” means generally a strip portion with a surface that

30 adheres both the plate 14 and to substrate 12. The adherence must be
sufficient to hold the electronic module in the corresponding aperture 16



One coul d say that aperture 16 has two secondary apertures or equally that
there are two apertures separated by a relatively narrow crossbeam 30

El ectronic nodule 2 is arranged so that there are no electronic elenents in
a central area of substrate 12, which is{guperposed on crossbeam 46 once -
16 - nodule 2 has been inserted in aperture 16. Mddule 2 is assenbled to
plate 14 via horizontal nenber 46, to which nodule 2 is, for exanple,

wel ded or bonded. O her assenbling neans could be provided by those skilled

inthe art. 5ln all of the variants of the firstﬁg{jﬁoodi nt .o senbl y
according to tBErinGYanspehanthanfliRgeoirRsSEMpbseY; 's?r‘FgEf‘ﬂitE?(ﬁé%Of t he
areas of pl atetﬂécérh%aﬁhscteﬁﬁg Hﬂ#ﬁ@d if Ahipahis HsBembly 5($|spdreﬂ@¢eibé$/asnﬁ| | er

than the thickness of pl a general . It will t ot her
variants with @0p$tﬁlﬂ@t@ﬂefﬁ@ﬁeﬂmbﬁtﬁh ok pigudtapeously B'@”Hfﬂ?? é?a" Stn such
case, 10 substrate 12 is | ocated above Iate 14 é@h the ronl
el enents in apert ur Eigues 10 shows ap@granty gwrgngmt ﬁd;eé% ﬂ‘tm

assenbly S0 paceergh n&‘ss%ﬁ'bbW‘%G n‘vﬁ‘éltmafenaT%nheétﬁfrerwesndgimtbe\m@ ctaecrl bed
above will not be descri again in detail here Thi s eg‘oodl

characterized ieteaineaic t[@deleeéw dhe eripheral apea of Ancdig 'L“oplﬁ t% '.SL4 vi a

portions of adhgfieyed %{érémel‘i?seméuﬂegwbl §i9ba58! WheP pELipiRstal atgd Ohigaich
enmbodi nent, el ectronl ¢ nodu Is entirely contained wthi g_pt he

cor r espondi ng @pertuiskasieotahes PR defingive §m§u Jueppediate ey dhg PARS Ofhe

adhesi ve strip sBRLidh@ve Wscd4d B6p é’i?b@éd 8h &&enﬂ:far@e&ahgédv&emeeme
el ectroni c nodule and the pierced ate. These 20 portio 1:
E‘?;‘??ﬁl '@aé'l"el'—tpgure 9,

arranged onl@i teghes; Qfe"bprfiﬁré@t&V@#ﬂ érWBﬁla@YZexqeﬁs'Vﬁéh'E
these por t1 oS (bigd 95 M BEbHEN RRNESTD aDBS FaachPormbl, Erbdse cduand  he

peripheral area aperturé 16. [These portions are arrang on the opposite
side to the el dae ﬂ@ﬁkftﬂsélcérﬁéﬁﬂ 88,cafy EPRYETER)Y stk depthe can beglalively 43f8fe is in

no vay restrictjy ssztﬁZh'tﬁ?%E SSHTIRAETIAL Th réfesiRes aniiesieaaraidsl | y by

t he arrangement of stri orne distinct material elements form ng
bri dges bet weerbeteneieéamedwrem% a&l"%@hﬁ‘i‘@ﬂ%ﬁ‘%ﬂees and the corresponding
15 Figure 11 shows a third embodiment of an assembly according to the

invention. This assembly 62 also includes a pierced plate 14 and electronic
modules 2 arranged in apertures 16. These modules 2 are assembled to
plate 14 here by heat-reactivatable adhesive wires 64. These heat-
reactivatable adhesive wires 64 pass through plate 14 and, in particular,

20 apertures 16. Each heat-reactivatable adhesive wire 64 is arranged to
adhere to plate 14 and to the modules 2 through which it passes. In the
example shown in Figure 11, each electronic module 2 is held in the
corresponding aperture 16 by two wires 64 arranged in proximity to two
opposite edges of the module. The heat-reactivatable adhesive wire 64 can

25 be a wire made of synthetic or natural material, or covered with adhesive. In
another variant, the wire itself is formed by a solid resin, which can be made
to adhere by applying heat or ultra-violet light. Of course, in another variant,
an adhesive strip that passes through apertures 16 can form wire 64. In
another variant, the heat-reactivatable adhesive wires could pass grooves

30 made in plate 14 between two adjacent apertures 16, to prevent the wires
causing excessive thickness relative to plate 14.



peri pheral areas of the apertures housing the electronic nodul es. An
"adhesive strip portion" neans generally a strip portion wwth a surface
that 30 adheres both the plate 14 and to substrate 12. The adherence mnust
be sufficient to hold the electronic nodyge in the correspondi ng aperture
16 - 17 - during transport and handling of assenbly 50, and al so during
the steps of the card manufacturing nmethod, in which this assenbly 50 is
produced as a constituent elenent in the batch of simultaneously

manuf actured cards. Figure 10 shows an advantageous variant of the second
enbodi nent 5 of an Heakiegrtvatable pebegyeavires 6¢ GaRdee pgred Lefe R MFEt ween

the el ectroni c A& hbgIBE" HQQ@,{@,I,SQ qj_Fﬁ,@, e appdigenfent CantitipRitad.e 14 is

achi eved here via self- adhe5|ve "di scs peri pheral area of each
aperture has ndikemése, §te beatirapatyatale adesive Wt"@$ ﬁé’élpﬁt%%@%fb@” theh&idgart s of

sel f - adhesi ve %kgeésté%e%9l%gegaﬁaeme%dmi@e%eafsecaaﬁé@apﬂqa subshiR bhese 10

not ches 60 in er to avolt creating any excessive thickness relative to
frane 14. The @apwn i fFiglse che o dacaterh elsewherateladyy ta subsiratat!d, éasieequal

to the thi ckne§§ %ﬁg tﬁ:’ée eBironi€ @ érﬁ?' 'Vhe F\Qﬁ' realiftdbl€ 8Bh&gveé Qﬁr@t ively

| arge but | ess e thi c ness of frane . The references that have
al ready been d@@ﬁrﬁdﬁ@de gitbenta substrade sl P'b&jsaﬁl&l of ter eleconic @lgraent shows

a_third embodi ngaLe Qhickt gf&ﬁéﬁ?de\ﬁljﬂsgé e irPtrichgit Wi Giddrstang Whtstnassenbl y

62 al so includes a pierce and el ectronic nodules 2 arranged in
apertures 16. meselenwmntaesa@ rUrBE@YS e b @gsenbly| melbod here cempyises an

heat -react i yat %ﬁérﬁerﬂdmféqﬁe % fﬁéecﬂ&ﬁé %{b&f&aaﬁa% oks Akl spghaskve

wires 64 pass through arti apertures 16. Each
heat - r eact i vat afhfloeglacﬂmeses'é GV\ﬁra@ 843ar|$>haral @ﬁg@dot@%ep@lﬂhéfﬁﬁliﬁﬁé of4 and

to the modul es g E*Hp%vtgtg Hg,uhlh hbnhéen%se& bie SBAYENVE wu%sgure

11, each electronic no e correspondi ng aperture 16 by
two W res 64 amamlgbtd pnemd@mqﬁrﬁytangubv\/@p@ﬁwegu‘tt‘e badi §lees WiestaplidRIYl e. The

heat - react i vat @fg”eb@%p,%ﬁggg 8%&%19,3%%@9”@@ B W&fgd?‘%ﬁ%w@étlow Bf 8&ki ¢ or

natural material, or COvVEre sive. InTanother variant, the wire
itself is fd)ﬁnweﬂyr%‘éblid resin, which can be nade to adhere by appl ying
heat or ultra-violet light. O course, in another variant, an adhesive
strip that passes t Figsigfh1agerttusbew twocaiants af @i fourtsembodimgst REAN

variant, the healomBRCLEANAR!® HEFRENTo 115 R TbaMEt Ha08 ARty Tade

in pl ate 14 between vvo adj atent apertures 160, prevent the w res causing
excessi ve t hi cleessdaselibed veeviayish willenatsbe descrlbed again here in detail. This’

fourth embodiment differs in that electronic modules 2 are assembled to
20 plate 14 by introducing a resin in slot 26 between module 2 and the
corresponding aperture 16. In the variant shown in Figures 12 and 13, the
adhesive is introduced, for example by using a syringe, into slot 26 so that a
small strip of adhesive 70 forms an adherent bridge between the lateral
wall 17 of aperture 16 and the edge of substrate 12 of the electronic
25 module. This strip of adhesive can be added once the electronic module
has been placed in the corresponding aperture in the plate or before the
module is brought. In this latter case, a strip of adhesive is applied against
lateral wall 17 of aperture 16. The strip of adhesive can be added in a
viscous liquid state or in a paste like state, or even in a solid state and then
30 made soft or viscous by applying heat. Strip 70 can be formed by any resin
that adheres sufficiently well to frame 14 and the electronic module, in
particular to the substrate 12 thereof, to hold the electronic module in the



- 18 - Heat -reacti vat abl e adhesive wires 64 can be added before or
after the el ectronic nodul es, dependi ng upon the arrangenent anti ci pated.

Li kewi se, the heat-reactivatabl e adhesive wires can be provided on the side
of substrate 12 opposite the electronic elgenents carried by the substrate,
as 5 shown in Figure 11, or located el sewhere, relative to substrate 12, on
the sane side as the electronic elenents. The heat-reactivatabl e adhesi ve
wi re can adhere either to substrate 12 or to sone of the electronic

el enents above which I s arranged. Those | 1 ed a
inder st and_ ¢ hatoONREPRALS FARETVEF (A TGk &1 ABIseASTRIPNEE soe bl diethod
here conpri ses vatholftHel eﬂé@ﬂimé Radure tehfing bot 6fhﬁelﬁtéé©bbwa apdmfed. ahand to
pl ate 14 and passes throu aces, 16 frogt ef‘gerl &ﬁgr& area tﬁ? anot her
peri pheral ar ed""t‘iﬁ“@a‘?ﬂt‘“&g e1eforshand Petweem ik eterkonEdro¢ ¥a @ Pyat abl e
adhesi ve W res fpagaid mtpbr@ﬂ@f&dﬂﬂd.ﬁg th@@teajn@uloamoam@nhtu gfvehGoshish t he
wires could very well be ar rggﬁed obl | &n sg/ gartlcul arly al ong a di agonal
nh t

direction of®s&uwingshe daifizl handing operg 58 diG'”EHB?\/Vla\'i\'B“% arsrRfs of a

fourth embodi mepé n@th@dta@&ﬁ@ﬁgtdtr@qﬁ@é:diongwh@ht\mberdégatbesarbela\be references
that have already been described previously will not be described again

here in detail. Thi S’hé%ﬁbht@m'l dicgerst afld ﬁBGé%halfactémbd% ﬂﬁtﬂ@é\bﬁlpfmdm es 2
are assenbled to 20 Iate 14 gg/raﬂgtrodum n aresinjn slot 26 between

nodul e 2 and tH@S'Eo? e%fif@ﬁal'ﬁ rigee MeSIof & et BFWERD Y50 RHIF rOTFi gur es

12 and 13, the sagbgstevie arkd tHétlété@'életﬁfacéql? SPeAae| 1. nisusbvisListy 8éd mate, i nto
sl ot 26 so that a simall strip of adhesive 70 forns an adherent brldge
12 of

bet ween t hel? at8$a thﬁépqasuiptr@f 7Q,58nRQ)rals0 BXIgAE RARYY YR ONr OrsRiBsk Pl

the el ectronic g9 ogrsbiloth sihSesSbf _’s@beﬂfat@d@eéhd’ %t[sf‘oaﬂvé}ethédﬁﬁdslﬁ%é éfhe
el ectronic rmdul e has been PI aced in the correspond 9 arE)erture in the
pl ate or bef or Platgd4. However, it wili be noted that, preferabl .the esin for securing the
module is entirely inside aperture 16 and does not therefore cause any

excessive thickness relative to the plate.

The variant shown in Figures 14 and 15 differs in that the
assembly 72 includes drops of resin for securing electronic elements 2 to
plate 14. These drops 74 are preferably added to the side of substrate 12
where the electronic elements are arranged. The drops of resin 72 form a
joint essentially between the lateral wall 17 of aperture 16 and the top
surface of substrate 12. This does not, however, mean that drop 74 flows
into slot 26. The two variants of this fourth embodiment of an assembly
according to the invention are thus relatively close to each other. In this
fourth embodiment, a resin is applied locally to create a bridge or joint
between the electronic module and the peripheral area of the corresponding
aperture. This bridge or join is preferably located inside aperture 16 so that
it does not cause any excessive thickness relative to the thickness of
frame 14, which is approximately equal to the maximum thickness of
electronic module 2.

It will be noted that the resin can be applied over several distinct
edge zones of module 2. In Figures 12 and 14, the resin is only deposited in
two diametrically opposite zones. Evidently, more zones could be provided,




nodul e is brought. In this latter case, a strip of adhesive is applied
against lateral wall 17 of aperture 16. The strip of adhesive can be added
in a viscous liquid state or in a paste |like state, or even in a solid
state and then 30 nmade soft or viscous bypapplying heat. Strip 70 can be
formed by any resin that adheres sufficiently well to frane 14 and the

el ectronic nodule, in particular to the substrate 12 thereof, to hold the
el ectronic nodule in the - 19 - corresponding aperture and thus enabl e

assenbly 68 to be handl ed, wi thout the elec{ronjc nodul es, conin ut, of
their respecti V&PapistEnfayr zangs "T’i%ﬁ@ﬁ”i“é‘?et%S‘Lh?\:{oluﬁﬁomé%%ﬁ?%*%%aﬁdhbet ween
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nodul e in a given positiaon uring the initi andli ng operations an

al so during thd&igy ?63§”§t@'p§r8¥geﬂaé’vﬁé?meé§t%?'lﬁen rte%affﬁie'iaﬁm Pon,
which will be dgsehidnesideadfovttangular apdrurgasi ant of Figures 12 and 13 is
characterized in that the strip of resin 70 defines a snmall bridge in slot

26, i.e. betgeen the agepthefermbdsineaiscoflife ai3deinbly datbating teihefingentibh of
plate 14. Thi s obvi ous 10 nean Ehat resin stri cannot al so

.ously does nqt .10 p.r
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at, preferably e resin for securin e nodyl.e is entire i nsi de
aperture 16 andubsiEaten# se N@téh%rsé'gﬁté?@glzaﬁym@%t@a%it%’Q#%’kﬂ@éso{%?ative
to the plate. XkamBspoffindaperditeWBome diefen@Scakdalsd beldrahgetien apenuietat t he
assenbly 72 includes droqs of resin fo Se@‘lél’l r}g el ect rrﬁm c. el emer{ts 2 to
plate 14. THbsdn FUoskates 12, Bt étF%rﬂ?HPbe%(d (Eo 19 HEeveithglr 1e5petMEt e 12
where the el ectifieridsstciPadded Rt laBpeske, KheakbRssible forah @letlohier m a

joint essentially between the |ateral wal] 17 of apertuyre 16 and e top 20
surface of subseﬂ‘%/’ﬁ?'ét tpopaspiheoyghebe gybstrate, @Rl come-au ‘?L*h%ﬂt%cﬂ%ﬁ qfiltlp'?l ows

into slot 26. Tstrae. PRIfERBIS tY thidkness efplate eaRpdpprerimanély adertisaleabl y
according to the invention are thus relatively close . to each other. In this

t y
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bet ween the gl ag§dirihéntBdME cftiferitbeindpartieliaF dn 8leefolit dibifagohawsaondi ng
25 aperture. This bridge ogﬁ%}aom i S gre erably |l ocated inside aperture 16
S

so that it doedrg@ier Hu eihad o plate (A Eiripllydt will Bg notediigat YRNIQUSi ckness

of frame 14, whingbodifieRBRIMIGrRELY vaEHE cdNd beeobihed With Bhetkoges. of
el ectroni c nmodul e 2.

Two main variants of an intermediate product produced during the
card manufacturing method according to the invention will be described
20 below with reference to Figures 16 and 17.

The intermediate product 80 shown in Figure 16 is formed by an
assembly according to the invention, said assembly including a pierced
plate 14 and electronic modules housed in corresponding apertures 16.
Substrate 12 of module 2 rests abutting against projecting parts arranged at

25 the periphery of apertures 16, as described with reference to the first
embodiment of an assembly according to the invention. Initially, electronic
modules 2 and pierced plate 14 are assembled to each other by an
adherent film provided between the projecting parts of plate 14 and
substrates 12 of the electronic modules. In another variant, modules 2 are

30 secured to plate 14 by adding drops of resin or strips of resin, in particular
in the slot remaining between substrate 12 and wall 84. It will be noted in



It wll be noted that the resin can be applied over several distinct 30
edge zones of nodule 2. In Figures 12 and 14, the resin is only deposited
in two dianmetrically opposite zones. Evidently, nore zones could be
provided, - 20 - in particular, four zones approximately at the four
corners of aperture 16. It will also be noted that the distinct zones can
be relatively short as shown in Figures 12 and 14, or extend over a |onger
di stance, for exanple, along the two snall sides of rectangul ar aperture
16. SIn all of the enbodiments of the assenbly according to the invention
descri bed abové&jgures: 16/anst Toiad the exd@pieashasgndor Hie atpemidn APERIFRSI 18NS .
Thi s el ectroni A b 8H RofiffRR fIuSRaftff NInSkAQS af
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el ectroni c & eweriantt of peigeret Hiouthle filiegs matericht 82 aprprevmatelyt filsy egsbh si des
of the substra efer i &5y B tfialfBotsm aRPREs Rt el y
i dentical to ttﬁgepﬁiecieﬁe\g@#%{'g' bﬁ@e\té éc%tkjpom_c r?ogétﬁe; but (tﬁﬂi s Is not a
compul sory 15 mpéadei tenentthe Sfaces cofealestronia @isplay ctilthat Have| tbet samec
di spl ay, have g.; e ' esSy; 1t : [ Yapachk W ||
be noted that \%gllirge% éesnkl(;ééﬂg ﬁghﬁmﬁm}%ﬁ%}aﬁ?mﬁ%gl%%ﬁ?%ﬁcgabé r‘ﬁ)éah_corrbi ned
wi th each ot heremaining in afexureai 16. VENi$ diling roatesial isnaddetk it Aseoys davidt
produced duyin ! : ' hod. Inad eiol B2t I on
W11 be desid i S SpRonreB 1e speRtsthy 3aLALs Miciriakigbptlo S
i nter medi at e prsbitiadtin 8de sitbvin pantictilayubye casting pewing:ar ey aiherstashbiaye
according to ! HRohRUB A0 sifiBlAn ARSI ¥ Wifl BetifbiBd, f BLAGRR Maplasl4 and
el ectroni c nmodul €S housed” i'n correspondi ng apertures 1lb. Substrate 12 of
modul e 2 rest s pabsible togerazage sntrqsiucingdillinggnaieriakSaby anduection teennigie,
periphery of aperLilcERg e ABURFE6VL G pibik4,ofhRr 8OV h8steRfg fthé Stbp
16 surface of electronic display 6 during injection. One variant can be

envisaged wherein electronic display 6 is also covered by the filling

materiat, which is then transparent. Once again, the examples given are in

no way restrictive. In the variant of Figure 16, the filling material is added

entirely through the top surface of frame 14, i.e. on the opposite side of

20 substrate 12 to electronic module 2.

Filling material 82 can be formed by various suitable materials, which
preferably have some elasticity once they have solidified. Preferably filling
material 82 has a good adherence with the lateral walls of openings 16. In
particular, a synthetic or natural resin forms material 82. By way of example,

25 material 82 can be a polyurethane resin or & PVC resin. Material 82 could
also be formed by an adhesive that hardens at ambient temperature or
reacts, for example, to ultraviolet light (UV). In another variant that could be
envisaged, material 82 could be formed by a gel or silicon-based material.

The intermediate product 86 shown in Figure 17 differs from that of
30 Figure 16 in that filing material 82 is formed by a resin that covers at least
the top surface 88 of plate 14, i.e. the surface on the side of which resin 82



enbodi mrent of an assenbly according to the invention. Initially, electronic
nodul es 2 and pierced plate 14 are assenbled to each other by an adherent
filmprovided between the projecting parts of plate 14 and substrates 12 of
the el ectronic nodul es. In another variamgb,. nodules 2 are 30 secured to

pl ate 14 by adding drops of resin or strips of resin, in particular in the
sl ot remai ning between substrate 12 and wall 84. It will be noted in -21 -
Figures 16 and 17 that the exanple chosen for the assenbly according to the
invention is given by way of non- Ilnltlnggillustration. In fact

assembl y accor dfasgintradesas. ilijamerempleapl FigHiR 3f TastNePmdticabyeht BHUR‘% by
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cover on cover nmastering the
top 15 surface the eé&@@br@‘rﬁlgﬂf@|1§pEWtFQnIG@HPW§4|’5h?(é’@f¢%hy reske8%ari ant can be
envi saged wherein el ectronic display 6 is also covered by the filling

material, wh®ch is NsA tﬁﬁdﬁ§lﬁafr‘%€npee'0?é’§e§gﬁﬂdnd'5§rﬁéte&MW%‘Q"%? Vén aar ein
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added entirely t surface of frame 14, . opposite
si de of 20 subéhea@@fﬂmet@ EIQQCQ ridni the ngesenbly aCCOFd'“Q mlth?rfav?f‘ﬁloér {Sal 82

can be formned béfn%@cfde‘aqﬁ r&41h %Qbhgw@%re i ﬁbseanH?ilé:Bf Pllbﬁfee{ @lrb¥inEVdoez0 e

el asticity once t have solidified. Preferab material. 82 has a
good adherence ﬂmttdﬁ?ﬁﬂh@ thaeuahalayar bug itos '@‘i&é‘ﬁ?‘i‘l@s%ﬁ'a"!’ﬂﬂ paertyres| 18-of 5
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material 82 ca rethane resin or a PVC resin. Material 82 could

al so be formed Sjlgh%bh”aldﬁ@-slrﬁlét hasaslighh varstiongtn diekness. TRifsoeaMet 165N
reacts, for exappf fhe F&.mb@%aaﬁzpheaea 'bgm céng te'cﬂn%ﬂ@t Bef it \e@hi iddicatehat

could be envi saged, materia coul formed or. silicon-based
material . The itheerween she resioductiing raeisl solid Ffiegurﬂée P?atﬂf'$|f By B3VEm t hat

of shrunk in a non-homogenous manner, given the presence of relatively bulky
20 electronic elements, formed of various materials. Thus, the non-flat surface
of intermediate product 86 can élso result from a method wherein the resin
is spread using a roller or blade, and even in the case where the resin is
injected or spread in a press with flat surfaces. The intermediate product 86
can already be used to form a card or electronic token once it has been cut
25 out, but its surface state can be improved within the scope of a method
according to the invention, which will be described beiow.

Figure 18 shows an alterative embodiment of the intermediate
product. This variant is characterized in that two worksheets are also '
provided on either side of the assembly according to the invention, i.e.

30 covering the top and bottom surfaces of the resin layer. These worksheets
104 and 106 thus have poor adherence to resin 82 and facilitate the



30 Figure 16 in that filling material 82 is fornmed by a resin that covers
at least the top surface 88 of plate 14, i.e. the surface on the side of
which resin 82 - 22 - was introduced. In the exanple of Figure 17, resin
82 al so covers bottom surface 89 of plate3zl4 and nodule 2, in particular,
substrate 12. In another variant, plate 14 and the el ectronic nodul es are
pl aced on a work surface or a worksheet as in the case of Figure 16, and
the resinis only introduced 5 slowy, fromabove, into the space remaining
in apertures 16. In such case, only top gurfa e .8 lLate 14 and the top

f pl
surface of di sprayfartyge qf theintes e prg l&-éﬁt?‘an&‘@(}ﬂﬁ‘gﬁ ot & eT'?E’(,cher ed by

resin 82, thisifegintact2with | heObyisuss! Wi hfe SHahURIcRIMNGY irstalagear fonttheo al | ow
the display to be read. As in the exanple of Figure , eleﬁtroqic circuit
4 is covered byntewrgdiate2 profycifc @CEpeiNdede e aEVBREAN- Atk VARENGRI tF Pbut ed

in apertures 16smayed 8Rcd hePfeli HESsbIRfifiexOlin Bhéthendaidir, & @shpldsuictimm t he
i nternmedi ate product. In the exanpl f Figure 17, the assenb:t‘%q accordi ng

: : e or i gul
to the inverfi i éhpioyidedoengaeh sider@dha resin, whige\adheres,sqqiselyia ihg EBSH Fi gure

16, resin 82 dags R refiefind f RelBrEUSBNLRYRIred Rbcddrddrice vigaiheSABthod
essentially in apertures 16 of 15 plate 14. In Figures 16 and 17, the top

surface of thedes¢ibtidbalewresin is slightly rippled, i.e. it has slight

variations in thickness. This does not nean that the resin was tﬁnl y .added
by a casting techni ¥t refatence teahiopisdilBatve WHaHesqrRenbeIAY 2 d8ethodofti| | ng

material sol i dihiRfactlitey BRLSEL cHe CERY 2l3808INYH WA invenfor) e REmDANNIgS
manner, given the presence of relatively bulky 20 el ectronic el enents,

formed of viti soath@@ingiydeis. Thus, the non-flat surface of internediate

product 86 can also result froma nethod wherein the resjn is read using
a roller or blade, and &@KRgiaD tﬂ%@"me\ﬂ‘i‘é‘f@?ﬁ?@ﬁd&ﬂ fo the 'Pﬁ?é@)ﬂ"eg"ror

spread in a presammd Mtdrhiiaie pfateFs0 ShRigurd 6 erdntatfRedibRdrotiu@®@ecsh
al ready be used to forma card or electronic token once it has been cut 25

out, but its sUr9¥ed’state can be inproved Wthin the scope of a method

according to the invent§&shsitiMy Bhredin bvdre afleset | divd obeh@Viop Fargubettd@ shows
an alternative enbodi nent of the internediate product. This variant is

characteri z&¥ isHrfasRs ok ihe iIterrediaeRIogYe al so provided on either side of

the assenbly according hgpijiRg preygié idthd redin d8pesiedr omdhd hrteinogdiated
bottom surfaces of the resin |ayer. These, wor kshe_etg 104 ar}ﬁ 106, .t hus have
poor adher ence Predyct dpnsrEeacd e fresin| pytapid (hgke said bottom and/or said top

surface of the intermediate product level, said resin then being in a non-
solid state and preferably viscous liquid, to compensate for any variations in
20 thickness in the intermediate product.

Figure 19 shows a plurality of cards that are batch manufactured in
accordance with the method described below. After intermediate product 86
was made, two resin layers 92 have been added on either side of
intermediate product 86, in addition to two external solid layers 94 and 96.

25 Using a press, pressure is applied against external layers 94 and 96 so as
to form a plurality of cards 90. The references that have already been cited
will not be described again here in detail. If the intermediate product
includes two external plastic films, the resin is then deposited above and

the films are covered with resin on both sides.

30 It will be noted that there are various possible variants as regards the
addition of resin 92 on either side of intermediate product 86. A first main



- 23 - manufacture of the internmediate product. In fact, the resin is not
then placed in contact with the surfaces of the manufacturing installation
for the internediate products according to the invention. The worksheets
are renoved once the resin has solidifiedy . In another variant, a thin
plastic film5 is provided on each side of the resin, which adheres
securely to the resin. This filmremains in the cards manufactured in
accordance with the nethod described bel ow Wth reference to
Figure 19, we will describe below a nmethod of manufacturing at |east one
card accor di ng veganteonsisiein adsing thesresindp# Yiscausi liguitostate: BiRe" hefergdss:
maki ng an interg t yHAC g | N o] X | e

i nternedi ate pr E'I'té?'fegaglgf Qﬁﬁ er;ée%%ﬁﬁbgrof (r%!'tx‘eér}rﬁrgl Faét/%gé pgrlod%é:t 'ng g?mFl gure
17; accq@mgstq theglnaemtw par performed deisexasmle 3 & press yithaldt bot t om
15 surf aces Of c%{' P W fﬁteevé?foglg%élgents are pl3B&y, ydr{\%;er?% presd e the

resin dep05|te e interned ate produ to sp read si n out and
make said bo@t(Nmpwndfbo’mosal&KIllﬁdpﬂstbefaIbeR%mt%cﬁmtb@rﬁﬁﬂil%aj doghediieg | evel

said resin then, hej0ol fudh BN Rel 8 BHAl e AR AERRRS BRldlcy! S6Rer baui d.

to conpensate for any varlations In hi ckness 1'n e I ntermed ate
pr oduct . dﬁfejanfere:sm thiabigs seitgsl tor applicatiart inctiin tayerracowd evepaweh be

manuf act ured i LeRRE ggnggerw@ n{i&}so&@t aq@s.ﬂe@ﬂﬂmg ggﬂigglgrlg%ftétﬁé nd

internediate p Wo fesin |layers een added on

ei ther side of hastrersignificard Sbﬁ@ﬂﬁ@mn%@"difﬁamﬁmwﬂi preferabniie setedethal solid

| ayers 94 and 96. 25 Using a press, pressure is applied against external
layers 94 ahdl 96 soAssistaearoframaFighie A8 infergrediaie daodact Qfg@aﬁeﬁ slightyes t hat

have already begput opthuffdch RLinf? HeserbhRA vasa Prodsi® ik BpdRédthas { Lhe

I nternmedi ate pr s two external plastic f resin is then
deposi ted abovdodifdn thmnmplew %ﬂeenteweﬂlate piodhct; &fqliﬁbﬁl cBish BT gipwality - 24 -

variant consi siqh daifde! Modd Bl ybfh 81 thd SRl Agbflodhle sufbbdie!

bef ore or sinultaneous |t|on of externa 94, 96. The
card according M@wufa@tunm@maddmgcﬁﬁ neeinf @y fiténg I‘T@Eef@whfwtés’ﬁﬁsa{ewltﬁs@ with

flat surfaces igy i ﬁQt thl&gﬁyﬁl %.gél.i% n@.{gﬁﬁ@é’& Srl Sl RBonfs W gﬂltrﬁl{s%ss

rollers 5 known to those ski _ e art. Resin 92 can be | tical to
the filling rratmoblamsmnmgeﬁemm the seahufacteis: ofh cards that baveelativelydaseuct .

Hovever, a di ffe? e se T edé%] Ic§‘m§|"|"['st @gldteo |ﬁ§)‘§rﬂz&ﬁ§r' QIBcfréhnE@l&nbﬁ%ers

could very well a ers over, a resin 92 that
particul arly stwigdse tamunm:sweneblgnwhicbmusg MafiatNe gesin thickhess insfdectae on

will preferably be ﬁ%{ﬁ“s fethn B9850k 8 1FIRARtethadiald BriGictlha praksiaRdhat e

product 86 has a sl
20 be applled above in several successive steps. Thus, during the first

application of resin, two worksheets are preferably used, and then removed

once resin layers 92 have solidified. A second resin layer can then be

added above to further improve the flatness of the card. As already

mentioned, a multi-layered structure with thin plastic films between two
25 depositions of thin resin layers, could also be provided.

According to a second main variant, the resin layers 92 are added in
the form of solid resin sheets, which are then at least partially melted prior
to or simultaneously with the application of pressure to form the finished
cards. The resin sheets are thus sufficiently soft and easily deformed for the

30 resin to be able to spread and fill the surface unevenness of the
intermediate product 86, in order to form a high quality flat card. Heat can



rippled top surface. Resin 92 is distributed when pressure is applied so as

to fill inthe ripples in the internediate product, to forma card, or a
plurality of cards 90, whose external |ayers 94 and 96 have a perfectly
flat surface. Manufacturing by adding thesgesin or filling material in two

steps results in 15 cards that have a given thickness and thus overcones
the fl atness probl ens encountered in the nmanufacture of cards that have
relatively large electronic nodul es or elenents inside, in particular

el ectronic el enents whose thickness is variable, which cause variable resin
t hi ckness i nsi ke 2RRiied dydrarous meassandain pritisdaryia hetasdual prassnEimally.e

product and pr [ &a as%% t eps
Thus, during tﬁrg%ll?st aﬁP@%ﬁF@éﬁédO%%@EP%%a?Q Hﬁ‘{? tsq§§zéég§§1?erably

used, and t hen afdhvedine fasy] gan Spididy 9p ambientsigmpdratuegl. orAbY @tgfd resin
| ayer can then rﬁéar%dmra #i8st A uH&Eﬁﬂ{e éﬁpﬁé?ﬁ&léﬂﬁby( h?&#‘%ﬁrﬁéal%aét@ﬁ card.

As al ready nentioned, ayered structure astic
bet ween two 25 Qﬂ@ﬁb&nquséh@n Mthﬂmﬁfﬁ"qséglﬂg mMaigeals, coul d al so be provi ded
According to a second nain variant, the resin |ayers 92 are added in the

formof solid resinltaMdegiotopthat the Bnishes card 9Q 5an 'f}%tﬂel @vpg,a hetereal prior
Lo or i ml t angayish unwiiehshilSneBRkicAT 82 R RIS Aol Rolber Ay it shed

cards. The resin sheets are thus sufficiently so eas d for
the 30 resin td’eﬁf@ﬂaﬁqﬂ@nt@y@p%%9§n@eﬂena"y.tw @tﬁrmd@t@@méaé agy t he

ntermediate PrAtoied R ARE okObMiRe MrBleriuflédiont | @ HRiIpetat

can - 25 - be app %/ vari ous neans and particular, via the actual
press. Final® y,|am§@iﬁd gathc an varniaide bruragrn af fﬁ'@&ilcl layots: | withouhaysing @eFendi ng

upon the feat Ura%%ltﬁhawé%mr ﬁﬁ'lﬁ‘te Q@afeeﬁi/& tﬁ%a%%t%e{#l Bﬁu?atteﬁmh%ﬁemal

tenperature, or means known to” those ski

particul arly b)}EB@T%HbWiSc\é{W e@ra&xrmdmlsmdrcqm yiesrihe guitiog oRetationher nmoset t i ng

materi al s. It will be noted that the finished card 90 can include
several external | aY¥fs refegerceadaphioeins glotectd vwe| Wik deschibs aneiifsl e, to

protect any prijnpieterfidrobiBe &H?d'cﬁ‘ﬁﬁtbrrﬂédlgfe ﬁr@du@%‘@h@fa'cwnn "Method
I nt ermedi at e product and any card obtained wt he scope of the present

i nvention, &an ackewing ta gheainvertiasd Wi s amﬁmwt@fhlﬁﬁ%ﬁ’n@f t%ﬂaﬂnh/c
layers, withoutasdsingly ﬁé%r@ﬂS'tb' %ainvéﬂﬁid‘ fofted 8 &4 W&@q Plat8YRf ahfat has

been Iam nated with external “layers in this way can I'ni shed cards
after the Cutt,e@ctl&gg:r gigdgies, in particular a display 6 and an electronic circuit 4

mounted on a substrate 12. As in Figures 16 and 17, the electronic display
is arranged in an aperture of substrate 12 or at the periphery thereof. It is
secured to the substrate by connecting pins or other connecting or securing
means. This assembly according to the invention is provided with a resin
98, in a viscous liquid state, between two solid layers 94 and 96,
respectively 104 and 106 in an installation provided with press rollers 100
and 102, between which the various elements are continuously introduced.
Rollers 100 and 102 preferably rotate freely and the assembly formed of the
electronic modules and the pierced plate, and the external layers, are
pulled. This implementation is not restrictive, but has the advantage of
allowing the assembly according to the invention and the external layers in
contact with press rollers 100 and 102 to move forward in an identical way.
Resin 98 is preferably added to bottom layer 94, or respectively top layer
104 and over the assembly according to the invention. This is in no way




Wth reference to Figures 20 to 22, we will describe another inplenentation
of the card or internedi ate product manufacturing nethod 15 according to
the invention. In this inplenentation, one nay take any assenbly according
to the invention, formed of a pierced plage 14 and el ectronic nodules, in
particular a display 6 and an electronic circuit 4 nounted on a substrate
12. As in Figures 16 and 17, the electronic display is arranged in an
aperture of substrate 12 or at the periphery thereof. It is 20 secured to
the substrate by connecting pins or other connecting or securing neans.

This assenbly aesiatwen@pd any iptherwasnef adding the Eﬁﬁ'rdé’mt\ﬂ"ﬂwséht? SHo08 in a

vi'scous 11 aul d sbahpy RPLECEROLND SRbddiekryebsald aa o wsesnaetiosely 104

and 106 in an ins atlon ress rollers 100 and 102, between
whi ch the vari clriled| omhe grfar’éhe;omtaﬂﬂj@nssyppqﬁ& bave cheerpshawn| gftielyoo and

102 r ef er abl y JoALALACAIL S 48t 1y 837 SERICKF 96 AL B vidhobicarsr el o

nodul es and the prerce e externa ayers, are pulled. This
i npl enent at i ®n imeention. restrictive, but has the advantage of allow ng the

assenbly according to the invention and the external |ayers in
It will be noted that press rollers 100 and 102, and the arrangement

thereof in the card manufacturing installation, have been shown
schematically. it is possible to provide several pairs of press rollers
arranged one after the other or other similar means of pressure, for

10 example a continuous press fitted with a conveyor belt. These pairs of
rollers can have different diameters and the distance between the rollers of
one pair can also be different. In particular, the distance between the press
rollers could decrease in the direction of movement of the elements that
pass through the press rollers. Thus, the thickness gradually decreases

15 between external layers 94 and 96, or 104 and 106 respectively. This
enables the resin 98 to be better distributed to obtain improved flatness for
the manufactured cards.

Means other than press rollers could be provided, for example blades

for spreading out the resin and distributing it in the remaining spaces in the

20 apertures in the pierced plate and on either side of the assembly of the
invention.

Figure 21 shows a batch of cards obtained by the method described
above. Cards 108 thus include an electronic module connected to a pierced
plate 14 and coated with resin 98. These cards include two external solid

25 layers 94 and 96, which have approximately flat surfaces. These layers 94
and 96 adhere properly to resin 98, so that they form part of the finished
cards. In a known manner, each card is cut out of the batch of
simultaneously manufactured cards using a cutting tool or by means known
to those skilled in the art, particularly using a jet fluid.

30 Figure 22 shows an intermediate product or a batch of cards 110
obtained by the manufacturing method described with reference to



contact with press rollers 100 and 102 to nove forward in an identical way.
30 Resin 98 is preferably added to bottom | ayer 94, or respectively top

| ayer 104 and over the assenbly according to the invention. This is in no
way - 26 - restrictive and any other wagyof adding the resin that allows
the el ectronic assenbly to be properly enbedded or coated coul d be used by
those skilled in the art. The installation supports have been shown
entirely schematically and do not formany particular feature of the nethod

of the 5 invention. It will be noted that press rollers 100 and 102,
and the arrangé&ige 20héteser solid fayers 4P4 %Gﬂﬁcfpm‘l‘f'i@kﬁrﬁ@qtﬁlthﬁtt f8nothave

been shown SCh%gﬂEFecx%li ¥ rebin QSSscPﬂw%f tds8 sth@eférﬂw 8% 568 GFeilenRiVetionee Pr ess

rollers arranged one after the ot or other simlar nmeans of pressure,
for 10 exanpl e resie &8t haﬂjéolsilfpﬁdew ntermediate tarodud ofl B9ieh Aeqards PhEWE pairs

of rollers can iafed!! iAo isdBRhEd Dyaedin' 66, HeSbanmal SaraRaiofl hie
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gradual | y decreases ween externa yers of 104 and 106
respectively. Taminatingbeither t $ide r efsitive QBtetfﬁe@léfQJétr@@#Ctd"‘sQ r Likewisg, t1b€obt ai n

i nproved fl at “%%?dsfﬂfa éH&quqﬂ%@%%f%a& gg receive ot er‘?f‘ah% ctd1qR Press

rollers could be provi or spr eadi ng out the resin
and distributi magurthularra pnrrélngdawﬂrrﬁndga é@@ld@sparmhérozwb@é@mr Elde cardghe

pi erced pl aﬁ]ows angnpg.wdn yé.'atgfef&%oﬁ‘%ﬂe@ﬁ%@%ﬁ&h%alﬁg‘%‘erb%Y@Q&dlé&f‘

Figure 21 s ch o car tal ne descri bed above.

Cards 108 thus incl %@p t dlélfethgomgﬁé@ddé& iBe® B&reCOmBl ate 14
and coated with resyﬂ : #hggl%k@iayp smlﬂnc | ude two exter ngleso l1d 25 | ayers

94 and 96, whi dhermediatepprasiich®retajds |can Sarfosmed . 'nTﬁe@r@Sﬁat?@P sagflaing” o6
adhere proper | %uﬁ%céseﬁ}]lrbf%ﬁe e?é?néﬁlé‘faré Q&%?J Bﬁtweréﬁrtﬁ ?éﬁh%eglﬂék&a%ycards

In a known manner, eac ard 1s cut out si mul t aneousl y
manuf act ur ed careissunsisgxertesutot fory the intesnedigtenpraducts ws\aprraxinaebefllaki | | ed

in the art,,pardl ! Ita\ﬁlﬁl%eqﬁit@ﬁ@at{gt% ngélbré fll%ggttgLUs% d;?rté’)ssghﬁl\éﬁs &Y then

|ntermed|ate product or a 10 obt ai ne t he manuf acturing
met hod descri bdd pkaehtheeprodeeicebtaiped in a press with a flat surface until the resin

solidifies. It will be noted finally, that resin 98 is preferably added in a
viscous liquid state. However, in a variant, it is possible to add the resin or
any other filling material in a solid state and then to melt it so that it can
20 then fill the remaining spaces in the apertures in pierced plate 14 and thus
form compact and substantially full cards, i.e. cards that have a relatively

low level of residual air.



- 27 - Figure 20. Here, solid layers 104 and 106 form worksheets that do
not adhere well to resin 98 so that these sheets 104 and 106 are renoved
once resin 98 has solidified. An internedi ate product, or batch of cards is
t hus obt ai ned, whose body is fornmed by resin 98, the external surfaces of
the 5 resin then defining the external swgfaces of the product obtained.
According to various variants, other external |ayers can be subsequently
added, by lam nating either side of the internedi ate product 110. Likew se,
the cards 108 shown in Figure 21 can al so receive other external layers, in
particular a printing | ayer and a final transparent protective |ayer. The
cards 10 can bd:imbVie dually cut before or after these additional |ayers
are added. I n anot her inplenentation of the nethod descri bed here,
the internedi ate product or cards can be fornmed in a press that has fl at
surfaces. Al of the el ements are added between these surfaces before any

pressure is exerted flo AeFaMRNL22NE8r Feditat é4pr59dl:7’@t 6206854 g) KPFHEER I y {1 at

15 cards. It derlnBQh@%eﬁﬂJfécﬁ@Fe bft cdrds, Rkl &r@ indiiding b e|éétrdm,emaa@|§8
rollers and th en toég ace the product ‘obtained in_a press with a

surface until tBh sa Pﬁ‘{dﬁﬁnlﬁ??@%'“qq‘j‘ﬂﬂ P’IOV'SE‘%{@B’ef (Mélﬂ@"”&ﬂd?ﬁ%m n 98

is preferably me%tuaas% aérﬁawﬁwrbu%waeeﬁa@tﬁe)mw@\&rleagtnmﬁe RickBAk, it s
possible to add the resin or an er ?pmaterla in asolid state

and then to freloqule 4g) th?ettmecleth"zontwdﬁn f 6pid plaitaidtilerptaralidly in the
apertures in pigyeed .ﬁﬂs%td?attea%tfbrtehaﬁe&tﬁémrpaﬁnﬁgbulétm WHER! ankk@l ky full

cards, i.e. cards that have a rel atlvedy ow | evel of residual air. - 28 -
CLAI M5 agdeddg @tiiesgst e side of said glgctropic muslule; saidsplate forming a
produced duri ”Q)o%h%nfﬁ@”b’tf’&ﬁ&r‘ér%rosfal&%r &HronRARTGAGRY, C&a!d“%tbbiéthﬂlg |ﬁ8|u6i|n§Ct ronic
nodul e (2), said card manufacture including providi a frame (14), "having

at | east one, &@id plate aﬁﬁr%ﬂ"élaweqqﬁr%@gﬂeﬁtﬂé’?*@ m%dttqeqhar%aﬂ@d inefiat, one
el ectroni ¢ %o Mydidg szaga a%@fﬁb: s%t 't&%btdymgtaﬁ&w@.smtp@te F §a|9|étte at

|l east partially hou In sal east one aperture, I1n an Installation
where a resin ileasidmedeleetrenic |r@@cbﬂe@r@a§swblsﬂ tgepashcptber Hbﬁl%'fﬁﬁﬁm'h/e sai d

plate form ng 3| %%édr%fﬂ fPEJ sald Yelsd S 5r¥ér eﬁtrﬂni%' %Hﬁﬁéntoc r&RGH! & gaﬁﬁ

assenbly inclu sal ate and sald one electronic no
characteri zed |aﬁ>etthtﬁ in aeutpﬁ;amra&yggfdecéﬁg@hm felativenrtosgist plate drgliyuntil

nstarlaion. saidhRliabacted, St shdhalRARingWEiIER  gRhsamodul  are

assenbled to eac in a ciently r manner tor said at |east

one el ectroqg c rodul 9, tﬁséé?ﬁﬁ}/’m?“séabé aeedramrt;eto' Baftn Stub:ﬁhﬁébftér&g dndef' ned

position relative , to said plate f |rst y untiF saird resini1s ad and

aft erwards dur ithdf eaghdpesisreand/orheclectnomyc magylenpesied ipsaig@pedane aiecor di ng
tocraimi, chaanes éaqﬁaw s reRAATL ARRE LHERURNELEN oh P I6BEENE BBbC.

nodul e | ocat ed aperture are arrange space remalns in the
aperture, open Ocﬁwsaa!tpla@agmdméd mam@faﬁurgamauwmaeste@Mtaretraf tingamaiedat ur e

including a st epywagy Gs arnfrbc#ddeﬂg n‘F@ts%'id Fbmafiing 3Phcd Sn'! SHid AUegE: bRLO said

remai ni Nng space I n Sal
20 aperture.

3. Assembly (22, 30, 32) according to claim 1 or 2, characterized
in that, at the periphery of each aperture (16), said plate (14) has at least
one projecting portion (18, 18A, 34), which has a smaller thickness than
that of said plate and is superposed on an edge zone of said electronic

25 module, which is arranged in said aperture, said zone being secured to said
projecting portion in order to secure the electronic module to the plate.

4. Assembly (42} method according to any of the preceding
claims, characterized in that each electronic module (2) has at least one



20 aperture. 3. Assenbly (22, 30, 32) according to claim1l or 2,
characterized in that, at the periphery of each aperture (16), said plate
(14) has at |east one projecting portion (18, 18A, 34), which has a snaller
thi ckness than that of said plate and isjoguperposed on an edge zone of said
el ectronic 25 nodule, which is arranged in said aperture, said zone being
secured to said projecting portion in order to secure the electronic nodul e
to the plate. 4. Assenbly (42) nethod according to any of the
preceding clainms, characterized in that each electronic nodule (2) has at

| east one - 2®rojegling aene g0k omich 48)supsrrasied en s eripbeall asea Lfpldei pher al
area of the cor Q&ﬂfﬂ r U 4 il i4dy P : | j ecting
zone bei ng bour?gﬁttéo sallrysggﬁ%%e 12? (rg?,)_ég é‘%ég{gg&’réeé%ﬁper&%@engt ??n%jggﬁr?gdul eto
the plate. bound 4o saidenphgral aep taseewgithe elestrenigimedile ihieadater i zed in
that said 5 peripheral area is defined by a notch (38), which is nade at
the periphery of each apssanmple (42naccpriiog tesldimet draragiedzaskelni thabsaidep
whose t hi ckness,aki . i i @ﬁ,s&nbly
(44) accor d?ﬁg%)tegag(%%féﬁe%bé?ﬁgﬁ%&c?g%in%t?i" ??ﬁ?ﬁ‘éé&é)aﬂﬁd%géﬁhf uF)rE@pPs separ at ed
into two second&ch apgepaiand which defines apdatainadipteosten ovhnge dhickagss, iswhi ch

i's superposed QfdiAgH ® %tf[@é{gtere@gw e (2) arranged in the aperture, said

cross-beam bei ng secured to t ectronic nodule to fix said electronic

modul e to the plate.g aAgsembiy (44)SR@BRIiNg & ERIH I N@hbRckrBEMif that each
characterized in that the thickness of said cross-beamis |ess than that of

t
sai d plate. 158Pepgeisieparated indstwasgcondant anatyrepby pAresstbeam 4 @afer i zed
in that eacky elsggf g %h'iEPn%"stér%bsé&oﬁ%@@iEh@&qi&%o%%'léjszf)_ra?rﬁﬁg&i’ irglgesi ve
f ast eners. 9. Assenbly (50, 56) according to claim8, =
characterized iapeftHes saigh elossiheam peindsacerrst © the elacyopisanequipitetbesaidr an

adhesi ve strip Jfatbn¥ méSuidib e Mﬁte‘?” scs (58).

7. Assembly according to claim 6, characterized in that the
thickness of said cross-beam is less than that of said plate.

15 8. Assembly (50, 56, 62) according to claim 1, characterized in
that each electronic module (2) is assembled to said frame by adhesive
fasteners.

9. Assembly (50, 56) according to claim 8, characterized in that
said adhesive fasteners are formed by pieces of an adhesive strip (52) or
20 adhesive discs (58).

10. Assembly (56) according to claim 9, characterized in that said
adhesive attachments are secured to said plate in notches (60) provided at
the periphery of each aperture (16).

11. Assembly (62) according to claim 8, characterized in that said

25 adhesive attachments are formed by wires or thermoadhesive strips (64),

which pass through the apertures provided in said plate and connect the
electronic modules (2) arranged in said apertures to said plate.

12. Assembiy (68, 72) according to claims 1, characterized in that
each electronic module (2) arranged in an aperture in said plate (14) is



10. Assenbly (56) according to claim9, characterized in that said adhesive
attachnments are secured to said plate in notches (60) provided at the

peri phery of each aperture (16). 11. Assenbly (62) according to
claim8, characterized in that said 25 adigesi ve attachnents are forned by
wi res or thernoadhesive strips (64), which pass through the apertures
provided in said plate and connect the electronic nodules (2) arranged in
said apertures to said plate. - 30 - connected to said plate via drops of
resin or strips of resin, which define materjal bridges between the

el ect roni ¢ nodAPENgHEd §9|%§"‘3{)P5‘E% via drops ofyesiRsQlefHPy C%Sd’@%)F‘dWﬁ&“t‘éﬁfﬁﬁy of

the precedi ng GhateA&I briidas deivitidnztfe didttroRRt madsik @ind (s3®) piafe. Provi ded bet ween
the el ectroni-c nodule 5 and the correspondi ng aperture, which houses the

el ectroni c nmodul e, 4gi dA§éé?ﬁblPEIdlﬁoﬁdﬁg?rthpfaﬁ9 Ryt tthe Reasing’ cRessri ng
the electronic nodul e to sai enbly according to any of

the preceding @ él’ar%er'zé’ﬁdf‘é'&‘?teﬁpﬁ@é&lzq)ristﬂﬁ%‘t'd%Eﬁt‘”@e@cth?cﬂﬁfér%mPQU'FZ) has

a substrate £ 1%)1dtthétcoh@s‘§afsdm@%psh%t w&rph&;s@mﬁ&smeétm.ceh@ahreogaﬁ modul e
bei ng assenbled to said ate via said substrate. .. I'nternedi ate

product (80, 8@}0%%61&%”%?%@ theemeans fora3RAUERE (e elQﬂV&F‘ﬁ’c’F‘@ﬁP'ﬁ’e‘& in
that it is forrgag Bytean assenbly according to claim2 or any of the clains
3 to 14 dependent on claim2, said assenbly 15 including a plate (14) with

at least one, at |east Psddmisil! Yackhr ht@pahpurc@ (tA8) préskdiig | e@fhs,0ne
I s house artiall

el ectroni ¢ nodul e in's at | east
one aperture, %ﬁf&ewmthﬁgem %'PF’&‘P"'?S‘Q?‘?SEM&:W? PI"-’rLé’SH?tq éggt thatpst  of
the remaini /g RARR élBctiatid eRimdrdsiThe AREHRBARY BH&le being assemblifd to said

I nt er medi at e product @g) according to claim15, characterized 20 in that

it includes a PEEN syps{fateovers at | east one of the top and bottom

surfaces (88, 89) of sa | nt er med| at e product

according to claim 18, @Eﬂﬁ@gtﬁ?l EE%’”F% ERat &%)almo?“t‘qqd rirgdt di§ afadnd sai d

resin are fornmegarifadthR, sRERCEMREE aNERL it is formebihy érﬂb@ééﬁlﬁi%@b@orﬂﬁ@dﬁc'ﬁ

accordi ng to an of, cl ai 5 charact eri zeﬁj in_that at Ieast one
i

solid |ayer im) 85 aewél%e glréfras Peté ¢ depsnfledt op £lainy 2, 5319 ARPERDYY

wor ksheet thsat nﬁlﬂ@ﬁn@@t plaghersg wigl bt leassand ateiebst pS8datdoddbpavtire be
renmoved during ? ard manuf acture, such tha E sal, d worksheet 1s not
i ncl uded in thé Eﬁ ﬁpéh%tdlegatr fae electronic module 2), which ts housed at least
partially in said at least one aperture, and by a filling material (82), which

fills at least most of the remaining space in said at least one aperture.

16. Intermediate product (86) according to claim 15, characterized
20 in that it includes a resin (82) that covers at least one of the top and bottom
surfaces (88, 89) of said plate (14).

17. Intermediate product according to claim 16, characterized in
that said filling material and said resin are formed by the same substance.

18. Intermediate product according to any of claims 16 or 17,

25 characterized in that at least one solid layer (104, 106) covers said resin,

said solid layer forming a worksheet that does not adhere well to said resin

(82) and that will be removed during said card manufacture, such that said
worksheet is not included in the finished cards.

19. Method of manufacturing an intermediate product or at least
30 one card including the following steps:



19. Method of manufacturing an internedi ate product or at |east 30 one card
I ncluding the followi ng steps: -31 - - maki ng an assenbly according
to claim2 or any of the clains 3 to 14 that are dependent upon claim 2;
-adding a filling material (82, 98) and.gptroducing said filling

material in a viscous liquid state in the remaining space in the apertures
5(16) in the plate (14) of said assenbly, and -solidifying said filling

mat eri al . 20. Method according to claim 19, char acteri zed in that a
resin (82, 98) is deposited over at |east gne of the top ? bottom, | ayers
of said plate (14). 102pakivgeRAPSAEGYFCEHINS I FIZIMeRY, an(y W t8iMmSad in

that said fillidgsgRiieré abp&fbntabéh &%ﬁ-h@ are formed by the sanme substance
and are added sinultaneous F Met hod according to Cllﬁu m 20 or

21, characterized in-t h%ﬂdl%ﬁ 3 Ekisg mﬁt@r@bi@% 9%)5/éﬂd('9H°d%n9 foid filipg) s
added onto sai Qnétgﬁélr]nté’l\geﬁl% IIélgdséétg |hetﬁbr\'eﬁf%|ﬁ§rsﬁh§e Pk aperuragd/ or a

bottom | ayer. cording to claim characterized in that
said top Iaﬁer (16)ds e pliatec{1yt) obsaid BeseBRIY| @Yér, is a worksheet (104, 106)

that does not adhere we g Aaterigl. d wor ksheet bei ng subsequently
renoved. V\idhlqhanggégr o}ﬁﬁg %ag claim 22, characterized in that

said top 20 |ayer, Q@Spgﬁmo\ﬁ%éo%gitobabmwéw&éeteﬁ%dm tABEa kewie(8pf the
manuf act ured cards, said solid | ayer adhering securely to said resin.

25. Met hod acc&Bausﬂ@enq&Itnggwatdmt@eﬂf the tomand Ratterdayars ofiseid Aiafst sai d
resinis spreaq ut using at least one roller (100, 102) or a blade, which
noves relative to said assenbly, such that, after hardening, the resin 25

has an appr gxi mat el y4f| I@Ibtt%%i%‘éd&?dm?% ©Rfif- 20, charactérizelBih RSt &id filling
manuf acturing at | east one card inc udln the fol |l owi ng steps
material and said resin are formed y the same substance and are added

simultaneously.

22. Method according to claim 20 or 21, characterized in that at
least one solid layer (94, 96; 104, 106) is added onto said resin to cover
15 said resin and form a top layer and/or a bottom layer.

23. Method according to claim 22, characterized in that said top
layer, respectively said bottom layer, is a worksheet (104, 106) that does
not adhere well to said resin, said worksheet being subsequently removed.

24. Method according to claim 22, characterized in that said top
20 layer, respectively said bottom layer, forms one layer of the manufactured
cards, said solid layer adhering securely to said resin.

25. Method according to any of claims 19 to 24, characterized in
that said resin is spread out using at least one roller (100, 102) or a blade,
which moves relative to said assembly, such that, after hardening, the resin

25 has an approximately flat external surface.

26. Method of manufacturing at least one card including the

following steps:

- making an intermediate product in accordance with any of

claims 15t0 18;



- making an internedi ate product in accordance with any of clains 15 to 18;
- 32 - - depositing a resin (92) over at |east one of the top and
bottom surfaces of said internedi ate product, and - appl ying
pressure on said resin, which is depositad.-on said internedi ate product and
which is then in a non-solid state to format |least 5 one card with a flat
external surface, said resin conpensating for variations in thickness in
said internedi ate product. 27. Method according to claim 26,

characterized in that the operations, of depositing resin, applyin ressure
to said resinin a nbn-@‘?ﬂqsﬂ’“gtaafeeg"hﬂ?)s‘lﬂef)&f*eﬁshgr@é’i?H‘EfE@igf‘c};}’%g@ﬁrri ed
out at |east twW,g8cddofSSiERiThieiatd BrstiuchRingod according to claim 26 or 27,
characterized in that said resin is added in a viscous liqujd, state.

29. Method accor di ng- t ARIYNGPressraOrp gaidoresy. WHISH J8 (danosited 97 88idt sai d

deposi ted resi fhibgn&di¥rFedbet dHd WRiBRlis Hed N kehashid 6thidHo P atlibadt does
not adhere well to said resin, said at | east one worksheet being 15 renoved

after the resi @naLardyithd flataxternal surfacgpsaifse$ip FORPEHFANSYOf ¥adafiPngs

clains 26 to 2% ihidkdeas ifsdid fermedidietbrédiie 1s a final step of adding at
| east one solid external layer (94, 96) onto said resin (92), said solid

| ayer adhering secupgl yMbthodldigdch@fig-to claim 26, characterized in that the
operations of depositing resin, applying pressure to said resin in a non-solid
state and solidifying said resin are carried out at least twice in succession.

10 28. Method according to claim 26 or 27, characterized in that said
resin is added in a viscous liquid state.

29. Method according to any of claims 26 to 28, characterized in
that said deposited resin is covered by at least one worksheet (104, 106)
that does not adhere well to said resin, said at least one worksheet being

15 removed after the resin has solidified.

30. Method according to any of claims 26 to 29, characterized in
that there is a final step of adding at least one solid external layer (94, 96)
onto said resin (92), said solid layer adhering securely to said resin.




