
Case 2709P0T METHOD OF MANUFACTURING CARDS THAT INCLUDE AT LEAST ONE
ELECTRONIC UNIT        The present invention concerns a method of
manufacturing cards that each include at least one electronic unit,
in particular an electronic unit including an electronic display. The
card obtained from the method according to the invention is for
example a bank card, in particular conforming to the corresponding
ISO standard, However, the present invention may also apply to other
types of electronic cards with various 10profiles, 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 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 coil,



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  the cards. Those skilled in the ad can thus find
in this Patent a card manufacturing method that allows transponders
or other eiectronic units of various and even complex shapes to be
integrated in the cards. However, providing and depositing the resin
and on and/or underneath the electronic units and the positioning
frame is a difficult step, especially when the electronic unit has a
complex shape of variable thickness.       It is an object of the
present invention to propose an improved manufacturing method for
reducing the presence of residual air bubbles in the manufactured
cards by providing resin in viscous liquid form. It is 10 another
object to improve the flatness of the cards obtained.        Thus, in
a first implementation, the card manufacturing method according to
the invention includes a step of feeding at least one part of said
resin in liquid form onto a plurality of electronic units and it is
characterized in that: 15said 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 plurality 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 betvveen
them along said direction.  3       A second implementation of the
method according to the invention includes a step of providing at
least one part of the resin in liquid form underneath the plurality
of electronic units, the method being characterized in that:        -
said at least one part of the resin is deposited on any sheet or
layer, above which the plurality of electronic units are then
arranged, by means of a plurality of nozzles in a resin feed
installation, said installation being arranged such that the
plurality of nozzles and the sheet or layer brought into the station
can have a relative movement between them along a first 10 direction,
approximately parallel to the sheet or layer in the resin deposition
area;        - when said at least one part of said resin is being
deposited on the sheet or layer, said plurality of nozzles undergoes
a movement relative to said sheet or layer along said first direction
so as to generate strings of 15 resin (46) oriented along said first
direction and initially having grooves (48) between them: and - said
plurality of electronic units is placed on the strings of resin. It
will be noted that the sheet or layer may be a layer of manufactured
cards or a work sheet that will be removed during 20 manufacture 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 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 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. 



Owing to the features of the card manufacturing method according to
the invention, the grooves initially present between the deposited
resin strings allow air to escape easily when a press device
belonging to the spreading means 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 of the resin strings. Thus, the air momentarily
enclosed by the resin is pushed forwards by the spreading means, and
the air easily makes its way to the grooves that are still present
upstream of the spreading means: These grooves, arranged between the
10 resin strings, define residual air evacuation channels and prevent
residual air bubbles from remaining enclosed in the resin and
eventually in the card body formed by the resin.          The present
invention will be explained below in more detail via the following
description, made with reference to the annexed drawings, given 15 by
way of non-limiting examples, in which:         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 111-HI 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 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:         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 compared to Figure 7; which is a
preferred variant of the second implementation of the method
according to the invention; - Figure 9 shows schematically in
cross-section the step of spreading 5 the resin strings over all of
the elements shown in Figure 8 using press rollers; - Figure 10 is a
cross-section of the plate obtained in accordance with the method
described with reference to Figures 8 and 9; and - Figures 11 to 13
schematically represent three variants of the resin 10 string
deposition according to the invention.       Figure 1 shows
schematically, by way of non-limiting example, an electronic unit 2
that includes an integrated circuit 4, an electronic display 0, a
battery 8 and a switch 10, which are arranged on a support 12. This
electronic unit has a complex shape of varying thickness and slots or
free 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 18
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 caned 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 he 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  installation. The resin deposition
installation is 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 X in the general
plane of assembly 20 that corresponds to the general plane of Figure
2, Thus, when resin 22 is deposited on assembly 20, the plurality of
nozzles undergoes a movement relative to assembly 20 so that the
resin is deposited in the form of resin strings 26, which initially
have grooves 23 between them. These groove 28 define air evacuation
channels located in the remaining spaces in apertures 18 of plate 14,
10At the end of the plate where the resin deposition starts, it is
possible to remain in a stationary position for a short period or to
initially move the nozzles transversely to the relative direction of
movement used to form strings 26. A continuous area of resin 30 is
thus obtained at that end of assembly 20. This enables a small
reserve of resin to be obtained to ensure 15 that filling is properly
performed from the very first row of apertures 16. On the edges of
plate 14 there are apertures 32 forming small tanks for recovering
resin during the step in which the resin is spread by spreading means
provided for that purpose. This latter step will be described below
with reference to Figures 4 and 5. 20A top sheet 34 is placed on
assembly 20 and resin 22 (this sheet is transparent in Figure 4 in
order to show resin 22). To simplify the drawing in Figure 4, only
the exterior outline of assembly 20 has been shown. Assembly 20 resin
22 and top sheet 34 are placed on a flat support 36, in particular on
a work table or any flat surface arranged in the installation used
for spreading 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 roller 38 have
between them a relative movement along direction X defined by resin
strings 26. Press roller 38 is preferably positioned at one end of
assembly 20, in particular behind the continuous resin area 30. Next,
the roller moves gradually  forwards pressing on the resin via top
sheet 34 so as to fill the remaining spaces in apertures 16 and to
cover units 2. Figure 4 shows the stationary press roller with
assembly 20 and resin 22 undergoing a movement along direction X, in
the backwards direction, such that press roller 38 has a forward
movement relative to assembly 20. This is thus equivalent to the
diagram in Figure 5 where assembly 20 remains stationary while press
roller 38 is moved along direction X while maintaining a constant
distance from support 36. 



It will be noted here that other press devices may be provided. In 10
particular, an efficient installation is fitted with pairs of press
rollers between which the elements and the resin forming the cards or
card bodies are introduced. Preferably, these elements and the resin
are drawn between the rollers, which are freely mounted on their
respective axes of rotation. To do this, assembly 20 and/or the
sheets 18/34 are gripped using gripping 15 means. Each bottom roller
is preferably arranged in a working plane the surface of which, at
least in proximity to the roller, is located approximately on the top
line of the cylindrical surface of the roller.       Advantageously,
pressure is applied from one end of assembly 20 to a second opposite
end of the assembly along direction X defined by resin .70 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 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   resin deposited in the form of
strings that at least initially have grooves between them. The
electronic units may be added prior to the resin deposition or
simultaneously therewith in a continuous card or card body
manufacturing method, wherein the electronic cards are placed
upstream of the resin deposition area relative to the direction of
movement of the continuous method. It will aiso be noted that the
pierced plate may be a pierced strip, which is continuously unrolled
and provided either with the electronic units or individually. 



In the first implementation described here, the various elements are
10 placed on a support or work surface 36. This support may be mobile
or stationary. It can have a top belt that can undergo a movement
along axis X. In another variant, the assembly of elements may be
drawn by means for gripping the assembly, and then passed between two
press rollers, which may be freely mounted on their axis of rotation.
15Figure 6 shows the plate 40 obtained by the aforementioned method.
It defines a plurality of cards or card bodies. In the central area
of the plate there is a layer formed by resin 22, which covers and
laterally surrounds pierced plate 14 and the plurality of electronic
units 2. The sheets or films 18 and 34 may either define two layers
of manufactured cards, or form work 20 sheets that adhere only
slightly to the resin and which are subsequently removed without
damaging the product thereby obtained. In a conventional manner, in
the first variant, printing can be performed on layers 16 and 34 and
other films, particularly transparent films, may be placed on either
side of plate 40. In the second variant where sheets 18 and 34 define
card 25 bodies, the product obtained after the sheets have been
removed may either form finished cards, on which a design could be
printed, or an intermediate product defining card bodies or cores.
Other layers Of 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.  - 9
With reference to Figures 7 to 10 a second implementation of the
method according to the invention will be described below. In this
implementation, at least one part of resin 22 is deposited on a sheet
or layer 44. Next, the plurality of electronic units is placed on
top. In the variant 5 shown, the electronic units are provided in the
form of an assembly 42 comprising a pierced plate 14 and a plurality
of electronic units 2, which are connected to plate 14 via projecting
parts arranged at the periphery of apertures 16 of plate 14. At least
one part of the resin is provided in liquid 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 iristaliation 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 sheet 44, 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  10 - resin strings in an
intemediate station between the two resin deposition installations.
Finally, a too sheet 34 is deposited on the second series of resin
strings. The assembly of elements shown in Figure 8 are brought into
an installation fitted with means for spreading resin 22. As was
already 



5 explained with reference to the first implementation, the spreading
means include a press device and are controlled to generate a
relative movement, approximately along the direction defined by the
resin strings, between the plurality of electronic units 2 and the
press device.       The device of Figure 9 essentially differs from
that of Figure 5 in that two press rollers 38 and 50 are provided
here. In the variant shown, it will also be noted that the top layer
34 is gradually deposited on the resin strings 26 just before passing
underneath rollers 38 and 50. Roller 38 is at greater distance
relative to work surface 36, than press roller 50, which follows
roller 38. Press roller 38 is thus used to spread resin 22 and fill
the 15 various remaining spaces in assembly 41 Roller 50 reduces the
thickness of the plate formed and ensures that the resin is spread
uniformly to form an approximately flat plate in the area that
inciudes the plurality of electronic units.       Other press devices
may be used by those skilled in the art. It is 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 62 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  between an intermediate
product and a work sheet or an external layer provided on or
underneath the intermediate product,       It will be noted here that
the variants proposed in Figures 11 to 13 have the common objective
of minimising resin wastage by optimising the 



5 spread of resin in the installation for applying pressure to the
resin strings. Within 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 more resin in the central area than in the
two lateral edges of the manufactured plate. 10 This thus results in
a waste of resin, given that one has to ensure that the resin is
spread uniformly on top of all of the electronic units so as to fill
completely the apertures in the pierced plate in which they are
arranged. It is thus 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 andior 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  - 12 of the other strings is then
larger, and this width decreases in the direction of the strings in
the central area of the series of strings.        Finaily, in Figure
13, the spacing between resin strings 26, and 46 respectively is
approximately constant and the widths of the strings are
approximately identical, but the lengths of these resin strings are
variable, i.e. each string is deposited over a certain length which
depends upon the position of the string concerned in the series of
deposited strings. Thus, in this variant, at least two resin strings
have different lengths. To achieve this, it is possible to control
the supply of resin to each of the nozzles 10 independently or by
groups of nozzles used to form strings of the same length. One may
also provide nozzles that can have relative movements between them.
Thus, for example, the nozzles are aligned along a straight line at
the start of deposition (at the left end in Figure 13), and then at
least some of the nozzles are moved along axis X so as to define
together a 15 curve that corresponds to the terminal curve defined by
the ends 56 of the deposited 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.  CLAIMS          1. Card
manufacturing method wherein a plurality of cards or card bodies are
made in the form of a plate or strip (46; 52) that includes a
plurality of electronic units (2) and a resin (22) that at least
partially coats said electronic units, wherein each card or card body
is eventually cut out of 



5 said plate or strip, and wherein the method includes a step of
providing a plurality of electronic units and then at least one part
of said resin in liquid form over said plurality of electronic units,
this method being characterized 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; 15during 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
- 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
method being characterized in that:         said at leastt part of
said resin is deposited on a sheet or layer (18) 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 eet or layer brought into said
installation along a first direction that is approximately parallel
to said sheet or layer in the resin deposition area; during said
deposition of said at least first part of said resin on said 10 sheet
or layer, said plurality of nozzles undergoes a movement relative to
said sheet or layer along said first direction so as to generate a
first series of strings of resin (46), which are oriented along said
first direction and initially have grooves (48) between them; and
said plurality of electronic units is placed on said first series of
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 pan of 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 direction 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 in that means for     spreading the second part of the
resin is provided and also used for 10 spreading said first resin
part, at least in an end phase of spreading this first resin part on
said sheet or layer.         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 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. 


