Case 2709POT METHOD OF MANUFACTURI NG CARDS THAT | NCLUDE AT LEAST ONE
ELECTRONIC UNI' T The present invention concerns a nethod of
manuf acturing cards that each include at |east one electronic unit,
in particular an electronic unit including an el ectronic display. The
card obtained fromthe nethod according to the invention is for
exanpl e a bank card, in particular conform ng to the correspondi ng

| SO st andard, However, the present invention may also apply to other
types of electronic cards with various 10profiles, parti EJ@pQrZK)OQPCT
circular profiles. in particular, the card manufacturing

nmet hod according to the invention proposes naking a plurality of
cards or card bodies in the formof a plate from which each card or
card body is t R8BI DofiF MMAQQL&MB@&&MMH“C@UBE
electronic units and a resin that at |east partially coats or enbeds
the el ectronic units. IrA'BrhﬁASan(}NmEtELECFR@Nt@HéNlTnCI udes a step
of placing a resin in liquid formon and/or underneath the plurality
of electronic units. EP Patent No. 0O 570 784 discloses in one
particul ar inplenentation, a nethod of manufacturing cards that

incl ude an el ect Fbaipreassteinvieption rca2@epes td cudtaod aoft mansifaoideng vdrdeh

is placed i maj n rt re|na tioning.frane. The t onder,
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in viscous |ricfudigh f & MelepROhIcCispldy Theeddid dBRIMRRS] fdbANtAE HH&aABd
in EP Patent No. O 570 784 is used only for delimting an internal

area for thecerdingpdnddie, invaniea 6 fan examepleatedai card. dndparticolar,
conforming to the corresponding ISO standard. However, the present

invention may also apply to other types of electronic cards with various
10 profiles, particularly circular profiles.

In particular, the card manufacturing method according to the

invention proposes making a plurality of cards or card bodies in the form of

a plate from which each card or card body is then cut out. The plate is
formed by a plurality of electronic units and a resin that at least partially

15 coats or embeds the electronic units. In order to do this, the method
includes a step of placing a resin in liquid form on and/or underneath the

plurality of electronic units.

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

a method of manufacturing cards that include an electronic assembly, in

20 particular a transponder, which is placed in a main aperture in a positioning
frame. The transponder and the positioning frame are embedded in a
binder that can be added in viscous liquid form, particularly a resin. The
positioning frame in EP Patent No. 0 570 784 is used only for delimiting an
internal area for the transponder, formed of an integrated circuit and a caoil,

25 inside the card. Thus, when pressure is applied on the various elements
and the binder to form a card, the transponder is held in an inner area of

each card, while the binder can extend to form a layer that passes across



25 inside the card. Thus, when pressure is applied on the various

el ements and the binder to forma card, the transponder is held in an
i nner area of each card, while the binder can extend to forma | ayer
t hat passes across the cards. Those skilled in the ad can thus find
in this Patent a card manufacturing nethod that all ows transponders
or other eiectronic units of various and even conpl ex shapes to be

integrated ithe td@dsamtisse HaEin the ot ciang trand fidepios ttis rgatche 4 esira
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object to inprove the'f ness e car

a first inpe&utmnnad uoibhas laecaapldx shapé a tarialig tmekhe@b.accor ding to
the invention includes a step of feeding at | east one part of said
resin in liquid ftolsmapnbbjeat pfuttl iptesenit ialesiarono comapote aﬁdlnhrbroivéd
characterized in that: 15 ald at | east one part of_ the resin is
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bei ng arranged such at the plura nozzl es and the plurality
of el ect1ﬂonBBOUh$|T10bJQﬂt@lgﬁprdvﬁttbetﬂlaﬁlessslfathe@Bf@ob@meﬁhve arelative
nmovenent between them along a direction that has at | east one

hori zontal 20 cofpusemt;a first implemehhatyosaittjed@rdsima'mrfaotfurismgi dnethod

| east one p S resin,. said plural zzI S oes . a
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direction on said plurality of electronic units and, which 25

initially heR¥ragkspeddnpeatveen them and

15 - said at least one part of the resin is deposited on the plurality of
electronic units by means of a plurality of nozzles in a resin feed installation,
said installation being arranged such that the plurality of nozzles and the
plurality of electronic units brought into the installation can have a relative
movement between them along a direction that has at least one horizontal

20 component;

-during said deposition of said at least one part of said resin, said
plurality of nozzles undergoes a movement relative to the piurality of
electronic units along said direction so as to generate strings of resin
oriented in this direction on said plurality of electronic units and, which

25 initially have grooves between them; and

- the deposited resin is then gradually extended along said direction
by means for spreading out the resin, the plurality of electronic units and the
spreading means having a relative movement between them along said

direction.



the deposited resin is then gradually extended al ong said direction
by neans for spreading out the resin, ghe plurality of electronic
units and the spreadi ng means having a“rel ati ve novenent betvveen
them al ong said direction. 3 A second inplenmentation of the
met hod according to the invention includes a step of providing at

| east one part of the resin in liquid formunderneath the plurality
of electronic unig %ecérﬁt?nrﬂ?!e'ﬁ%tb%rﬁ%f(thérrﬂéml Z&sbriifgtfoathe invention-
said at | east one part of the resin is dep03|ted on any sheet or
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the cards omrgd;i or to the cards being used. A preferred
variant of this second i rrpl enentation of the invention al so i ncl udes
pl aci ng a second- Hid et RN PRESSsaif reRie 1p1aging Pepogited on the
el ectroni ¢ YRbbEoF yRr Sall AralfB) of okiRs AMATEE i:oRRYehidnt el
i npl enent at :éon P %culpglflr thg VIOSCOSI ty og&?iea res?n parre ative to
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el ectroni ¢ wBtweerattengl &l used for spreading said first resin part,
at least in a final phase of spreading the first resin Eart directly

deposi ted on the- SREdIUGIY %fy@pctr@wc%ﬁ Ig daceq pra the PEREAGT 68518f t he
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el ectr O%C unlnu?ac'cure of the cards or prior to the cards being used.

A preferred variant of this second implementation of the invention
also includes placing a second part of the liquid resin on the plurality of
electronic units in a similar way to the aforementioned first implementation.
In particular, the viscosity of the resin part initially placed on said sheet or

25 layer and the addition of the plurality of electronic units may be provided
such that said means for spreading the second resin part deposited on the
plurality of electronic units are also used for spreading said first resin part,
at least in a final phase of spreading the first resin part directly deposited on
the sheet or layer. In such case, the orientation of the first resin strings

30 initially deposited on the sheet or layer is preferably approximately the same
as the orientation of the second resin strings that are subsequently

deposited on the plurality of electronic units.



OMng to the features of the card manufacturing nmethod according to
the invention, the grooves initially present between the deposited
resin strings allow air to escape ea5|ﬁy when a press device

bel onging to the spreading neans is actuated to gradually press on
the resin along the 5 direction defined by the deposited resin
strings. The resin is thus gradually spread out along the direction

of orientation ofowfg thesk '?eéth?é@gfsthe-@wé mAfBaSiuFinRABMGA b dording t
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- Figure 5 9 % frenRaRY e (98- section along the line V-V of Figure
4; Figure 6 is a partial cross-section of a plate formng a
plurality of car J@edvﬁéeﬂbwventlg@wﬂ danexrlainet helewnBtmMete dicsal visethe
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- Figure 1 shows schematically an electronic unit that can be
incorporated in an electronic card according to the invention;
- Figure 2 is a partial top view showing the resin deposited on a
plurality of electronic units according to a first implementation of the method
20 of the invention;
- Figure 3 is a schematic cross-section along the line llI-llI of
Figure 2;
- Figure 4 is a schematic top view showing a press roller that spreads
the deposited resin strings in accordance with a feature of the method of
25 the invention;
- Figure 5 is a schematic cross-section along the line V-V of Figure 4:
- Figure 6 is a partial cross-section of a plate forming a plurality of
cards obtained in accordance with the method disclosed with reference to
the preceding Figures;
30 - Figure 7 is a partial top view schematically showing a second
implementation of the method according to the invention;



- Figure 8 is a partial cross-section along the line VIII-Vill of
Figure 7 but after additional steps cggqp_{ared to Figure 7; which is a
preferred variant of the second inple ation of the nmethod

according to the invention; - Figure 9 shows schematically in
cross-section the step of spreading 5 the resin strings over all of
the el ements shown in Figure 8 using press rollers; - Figure 10 is a
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battery 8 and a switch 10, which are arranged on a support 12. This
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free spaces Bgineen the various el ements. Wth reference to
Figures 2 to 6, a first inplenentation of the card manufacturing
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el ectronic [ra ) tivel n se al, apertures 18
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20 sheet 18, whi ciFifaesal 1fid M8 echadhashNe réftedbnt thses Vafias®. ofTiheS@sin

various elenents forma prefabricated assenbly 20, which is brought

into an 1hstSAIMGEPBASTFY ABRYON INGSANVSHIAN resin 22. This resin 22
is provided to fill the remaining spaces in apertures 16 and to cover

pi erced structurddWeahdhomes proaeaitiesofbiemest pbmce-lumiting @xample, an
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arranged, . i . .
electronic unit has a complex shape of varying thickness and slots or free

15 spaces between the various elements.

With reference to Figures 2 to 6, a first implementation of the card
manufacturing method according to the invention will be described below.
Several electronic units 2 are arranged respectively in several apertures 16
of a pierced structure 14. Structure 14 and units 2 are bonded onto a

20 sheet 18, which has a film of adhesive 24 at its surface. These various
elements form a prefabricated assembly 20, which is brought into an
installation for depositing a liquid resin 22. This resin 22 is provided to fill
the remaining spaces in apertures 16 and to cover pierced structure 14 and
the plurality of electronic units 2. Hereafter, this pierced structure is also

25 called a plate or pierced plate.

According to the invention, resin 22 is deposited on assembly 20 by
means of a plurality of nozzles (not shown). These nozzles are arranged,
for example, in a line on a suitable support. The resin can be fed to each
nozzle individually or the plurality of nozzles can have a common feed,

30 particularly by using a pipe on which the nozzles are mounted. Those

skilled in the art have several possibilities for making this resin deposition



for exanple, in a line on a suitable support. The resin can he fed to
each nozzle individually or the plurality of nozzles can have a
common feed, 30 particularly by using'g'pipe on which the nozzles are
nount ed. Those skilled in the art have several possibilities for
maki ng this resin deposition installation. The resin deposition
installation is arranged such that the plurality of nozzles and the
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Sheet 34050 a5t 6 KR T34 BnblPA b AaaEb 2 S56e 1heas 226 A aheBt i
sheet 34"so as t
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di st anc%f ' Omglfglpsprea%mg the resin to form a solid and approximately flat plate. A
press roller 38 together with support 36 forms the resin spreading means.
The installation is provided such that assembly 20, which includes the
plurality of electronic units, and press rolier 38 have between them a
relative movement along direction X defined by resin strings 26. Press
30 roller 38 is preferably positioned at one end of assembly 20, in particular

behind the continuous resin area 30. Next, the roller moves gradually



It will be noted here that other press devices may be provided. In 10
particular, an efficient installation is fitted with pairs of press
rol l ers between which the el enents and ‘the resin fornmi ng the cards or
card bodies are introduced. Preferably, these elenents and the resin
are drawn between the rollers, which are freely nounted on their
respective axes of rotation. To do this, assenbly 20 and/or the
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Advantageously, pressure is applied from one end of assembly 20 to
a second opposite end of the assembly along direction X defined by resin
20 strings 26. Apertures 16 are thus gradually filled and the residual air can
easily escape through the remaining grooves 28, at least partially ahead of
roller press 38. Indeed, even if the grooves are already partially closed
because resin strings 26 have spread transversely, particularly under the
weight of sheet 34 placed on the strings, some residual air bubble

25 evacuation efficiency remains.

It will be noted that the present invention applies in a similar manner
if there is no pierced plate 14 provided, but simply a plurality of electronic
units 2. The method according to the invention also applies in the absence
of external sheets or layers 16 and 34. In a simple variant, there may thus

30 only be a plurality of electronic units placed on a working surface and the

resin deposited in accordance with the method of the invention, i.e. with the



In the first inplenmentation described here, the various elenents are
10 pl aced on a support or work surface_36. This support may be nobile
or stationary. It can have a top belt that can undergo a novenent
along axis X. In another variant, the assenbly of elenments may be
drawn by means for gripping the assenbly, and then passed between two
press rollers, which may be freely nounted on their axis of rotation.
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either form finished cards, on which a design could be printed, or an

intermediate product defining card bodies or cores. Other layers or films are
then brought at least on one side of this intermediary product to form a
plurality of cards. To obtain individual cards, each card is cut out of the
30 manufactured plate, particularly along a contour made in pierced plate 14,

which thus at least partially defines the lateral walls of the cards.



20 sheet 44, the plurality of nozzles undergoes a novenent al ong that
direction Xrelative to the sheet so as , to generate resin strings 46.
The strings initially have grooves 48 "bet ween them defining residual
air evacuation channels. Figures 8 to 10 show a preferred vari ant of
t he second 25 inplenentation of the nethod. In this preferred
variant, a second part of the resin is also placed on assenbly 42,

i.e. onto the el epfithORifErewBL 1g la@]@résh@ R %Cé*%e%ﬁ& QmpTé}H§ntétfbrfiof the
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form underneath the plurality of electronic units. According to the invention,

10 this first part of resin 22 is deposited in the form of a first series of resin
strings 46 on sheet 44. The resin strings 46 define between them grooves
48, in a similar way to previously described. Next, assembly 42 is deposited
on this first series of resin strings. Plate 14 also has lateral tanks 32 for
receiving any surplus resin and limiting or stopping the flow of resin along a
15 perpendicular direction to strings 46. As in the first implementation, the
resin is deposited in an installation that includes a plurality of nozzles used
to form the resin strings. The installation is therefore provided such that the
plurality of nozzles and sheet 44 can have a movement between them
along direction X relative to the sheet. Upon deposition of the resin on
20 sheet44, the plurality of nozzles undergoes a movement along that
direction X relative to the sheet so as to generate resin strings 46. The
strings initially have grooves 48 between them, defining residual air

evacuation channels.

Figures 8 to 10 show a preferred variant of the second

25 implementation of the method. In this preferred variant, a second part of the
resin is also placed on assembly 42, i.e. onto the electronic units and the
pierced plate. Thus, in a similar manner to the first implementation
described above, a second series of resin strings 26 is deposited using a
plurality of nozzles in a resin deposition installation. It is possible to use the

30 same installation as that used for depositing the first series of resin strings
or to provide a second similar installation, particularly in the case of a

production line where the electronic units are added onto the first series of



5 explained with reference to the first inplenentation, the spreading
means include a press device and are cqptrolled to generate a
relative novenent, approximtely along the direction defined by the
resin strings, bet ween t he plurality of electronic units 2 and the
press devi ce. The device of Figure 9 essentially differs from
that of Figure 5 in that two press rollers 38 and 50 are provided

here. In theeyiar s@Rhs SAOA inteimBtiiate BtsbP et thdhakot keirt R doakpn
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an approximately flat plate in the area that includes the plurality of
electronic units.

Other press devices may be used by those skilled in the art. It is

20 possible, in particular, to use strip presses between which the elements are
introduced. By way of example, one could also provide a step of partial
solidification, by polymerisation, between press rollers 38 and 50. Finally,

the plate 52 obtained after roller 50 may also be placed in a press with flat
surfaces until resin 22 has completely solidified. This press is preferably

25 provided without heat provision.

With reference to Figures 11 to 13, three variants for depositing the
resin in the form of strings will be described below. These Figures are
schematic and show only the deposition of the resin on one bottom sheet or
layer or on the plurality of electronic units. It will be noted that the method

30 according to the invention may also be applied for providing a resin layer



5 spread of resin in the installation for applying pressure to the
resin strings. Wthin the scope of the present invention, it has been
observed that, in the final phase of applying pressure, the resin
does not define a wave with a rectilinear front, but generally with a
crowned front, i.e. with nore resin in the central area than in the
two | ateral edges of the manufactured plate. 10 This thus results in

a waste of Ot?ezt?@engér\{%tetr?\%ﬁ‘aﬁ@;r%aﬁcf %ln %%cﬁ’kt%ett&eaﬁeéxtg{%glf laver

spread unif on top o ronic units so as
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need only pi®vhde sought to limit the resin waste on the two lateral sides of the
manufactured plate and to obtain a resin front that is as rectilinear as

15 possible at the end of the travel of the press rollers, so as to obtain a last

row of cards (to the right of the manufactured plate in the Figures) that has

virtually no residual air and whose thickness is the same as the other cards

in the preceding rows.

In the variant of Figure 11, the resin strings 26, respectively 46, have

20 a variable spacing E, i.e. this distance is not the same between at least two
pairs of adjacent resin strings. At the left end, corresponding to the end
from which the press roller spreads the resin, there is a continuous resin
area 30. To obtain a variable spacing between the strings, i.e. grooves of
variable width, the plurality of nozzles is arranged to match the spacing

25 between two adjacent nozzles, which are also variable. In the Figure 12
variant, the spacing between resin strings 26, respectively 46 is
approximately constant, however the respective widths of these strings are
variable. To obtain strings with variable widths, one need only provide
nozzles with apertures of variable width and/or variable flow in the plurality

30 of nozzles. The distribution of the string widths is given here by way of non-

limiting example. The width of the external strings is smaller and the width



nozzles wth apertures of variable width andior variable flowin the
plurality 30 of nozzles. The distributign of the string widths is
given here by way of non- limting exanpl'e. The wi dth of the external
strings is snmaller and the width - 12 of the other strings is then

| arger, and this width decreases in the direction of the strings in
the central area of the series of strings. Finaily, in Figure
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posited strings. One could also imagine a matrix of nozzles with some
lines having fewer nozzles than others or a matrix of nozzles fed by group
at different periods. Those skilled in the art have several technical
possibilities for making a resin deposition installation for implementing the

20 card manufacturing method according to the invention.



5 said plate or strip, and wherein the nethod includes a step of
providing a plurality of electronic units and then at |east one part
of said resinin liquid formover said plurality of electronic units,
this method being characterized in that: -13aid at |east one part of
said resin is deposited over said plurality of 10 electronic units by
means of a plurality of nozzles in a resin feed installation, said
installation being arranged such that there can be a relative
nmovenent between the plurality of nozzles and the plurality of

el ectroni c unggapmQught into said installation along a direction (X)
that has at |east one horizontal conponent; 15during said deposition
of said at |east one part of said resin, said plurality of nozzles
under goes a novenent relative to said plurality of electronic units

al ong said directiop _Sea%rﬁé?u%&ﬁgﬁé?nétthgg’\gﬁe:%f LesilmlitZ 6l c%'?%éga'g?:grd

plurality of electronic units, sai trin el ng']n_orlented al on
di recti on andbodiesiarel gaeyimihefoov ey 4 38pteber whdm (#BeBR) dhat includes a
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strip, wherein the netho as a step of providing east a

part of said fo&gi everrsaid gliralifyorineleationicamits, sthésnithed being shhasacterized
plurality of in that:

- said at least one part of said resin is deposited over said plurality of

10 electronic units by means of a plurality of nozzles in a resin feed installation,

said installation being arranged such that there can be a relative movement

between the plurality of nozzles and the plurality of electronic units brought

into said installation along a direction (X) that has at least one horizontal
component;

15 - during said deposition of said at least one part of said resin, said
plurality of nozzles undergoes a movement relative to said plurality of
electronic units along said direction so as to generate strings of resin (26)
on said plurality of electronic units, said strings being oriented along said
direction and initially having grooves (28) between them; and

20 - said deposited resin is gradually spread out along the direction of

orientation of the resin strings.

2. Card manufacturing method wherein a plurality of cards or card
bodies are made in the form of a plate or strip (52) including a plurality of
electronic units (2) and a resin (22) that at least partially coats said

25 electronic units, wherein each card or card body is eventually cut out of said
plate or strip, wherein the method has a step of providing at least a first part
of said resin in liquid form and then a step of providing a plurality of



14 - electronic units over said at leas first part of the resin, the
nmet hod being characterized in that: said at |eastt part of
said resin is deposited on a sheet or |ayer (18) by neans of a
plurality of nozzles in a resin feed instahhation, said installation
bei ng arranged such that there is a relative novenent between the
plurality of nozzles and the eet or |ayer brought into said
installation along a first direction that is approximately parall el
to said sheet or layer in the resin deposition area; during said
deposi tion of efft@nsg unéaswef isest apigast dirstspard of d5eresin, A€ dNEOhetidrting
or |ayer, sal Qat&grll%etdym%apozzl es undergoes a novenent relative to
sai d sheet or aye sai'd first direction so as to generate a

firat direction and i e aeey Mk patCetedluBtinah UsdldniBl . 3Phdatd fver
sai d pluralityl®f bglmehnonifca Wiitssity of phm%i N as eagin ffeedtinsedli@®nofsaid
strings of to cIa m 2, wherein a

t hod
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that: said second par sald resin is deposited on said plurality

of 20 el ectr oAlanguaifirst qlzactm thehissapproxinpaighapataflebto paiezshkeet ar kayer in
resin feed i nﬁ{eta{ésﬂ{ 58 03|ﬁ8h gﬁé%wt al l ati on being arranged such t hat
ive

there is a rela rm enent 'ween the plurality of nozzles and the
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deposition of said second part of said resin on said plurality of
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direction so as to generate, sal urality of efectronic units,
second ser i esinitfallydsive grooves (48) between them; and

- said plurality of electronic units is placed on said first series of
15 strings of resin.

3. Method according to claim 2, wherein a second part of said
resin is also provided in liquid form on said plurality of electronic units, said
method being characterized in that:

- said second part of said resin is deposited on said plurality of

20 electronic units (2) by means of a plurality of nozzles in a resin feed
installation, said installation being arranged such that there is a relative
movement between the plurality of nozzles and the plurality of electronic
units brought into said installation along a second direction approximately
parallel to said sheet or layer in the deposition area of said second part of

25 the resin;

- during said deposition of said second part of said resin on said
plurality of electronic units, said plurality of nozzles undergoes a movement
relative to the plurality of electronic units along said second direction so as

to generate, on said plurality of electronic units, a second series of resin



strings (26), which are oriented along said second direction and
initially have grooves (28) between them and - said second
part of the resin deposited on the plurality of electronic units is
then gradually spread out along the directiitdpn of orientation of the 5
second series of resin strings. 4. Method according to claim
3, characterized in that said second direction is parallel to said
first direction. 5. Method according to claim 4,

characterized jn th&b means for ~  spreading the second part of the
resin is proviiiBasat®) ardvchisea rintad aApneathingarand firesion eang initially

part, at Ieasha\i,élgpgb\@nggpggﬁ,végn ﬁ-‘%rrﬁaé“dﬁg this first resin part on
6. Me |

sai d sheet or |ayer. thod according to claim1 or 2,

characterized in that; tgé% i peen ﬁj&p i I £Si tni .
is variable. o g o§ea@erggg accorgiteﬁgst 0 gﬁgﬁ%q)iu%?&go? diect¥nic
char act er i zedufits ishéhen geadiiallw shread ofutt dlendepesditedionesi arientatiys of the

are vari abke. . 8. t hod, according to claim1 or 2,
characteri éeds?%OQ%%?"%egé\%sﬁ ?E"ﬁ'g? are each deposited over a certain

length, with at |eagt resin sirings, having different. | engths

9. Method accor di ngzt o%?%af?om g‘gf:@"i“z%dgi‘q{af Fea 'Qttﬁﬁgﬁ?ﬂ‘% sggond
(14) that hasdieegtiaw iglpgdrilisifio @BRT fitgt @frebBo@l SO provi ded before the
deposition of said at |east one part of said resin, said plurality of

el ectroni c units begngnritk i i ral i anar: f e
(OVRGIGREoiding 9bCkiRY | ke GlerBeR AR flochicror
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arranged in seEisth phdroal sdiyi shieetpeldyeres of the structure.

6. Method according to claim 1 or 2, characterized in that the
spacing between the deposited resin strings is variable.

7. Method according to claim 1 or 2, characterized in that the
15 widths of the deposited resin strings are variable.

8. Method according to claim 1 or 2, characterized in that resin
strings are each deposited over a certain length, with at least two resin
strings having different lengths.

9. Method according to claim 1, characterized in that a structure

20 (14) that has a plurality of apertures is also provided before the deposition

of said at least one part of said resin, said plurality of electronic units being
arranged in said plurality of apertures of the structure.

10. Method according to claim 2 or 3, characterized in that a

structure (14) that has a plurality of apertures is also provided after said

25 deposition of said at least first part of said resin, said plurality of electronic
units being arranged in said plurality of apertures of the structure.



