Case 2695 Card with digital display Field of the

i nvention The present invention concerns a card

i ncorporating an electronic display. This electronic
display is generally associated with an electronic
data processing circuit and, in sone variants, with a
swtch or sensor enabling a user to activate a
certain function. The electronic display can display
vari abl e codes and other data for increasing the
security of bankcards or secure access cards, fo@se2695
exanple. Integrating an electronic display in a card
causes a particular manufacturing constraint, given

that the card has_to be transparent above the

di spl ay. The el ect ' ' i s | ocated

i nside the card according to the invention. Thus, the

di splay nodul e is covered by at |east one additiona
outer protective layer. Background of the invention
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According to an advantageous method of manufacturing cards

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



transparent core causes variations in |light reflected

by the core, which results in darker areas on the
surfaces of the core. The support on which a pattern

is printed is thus not optically uniform which

generally leads to variations in contrast and

variations in colour intensity on the top surface

side of the finished card. In order to overcone the

af orenenti oned problem in manufactured cards of the
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aniegtinggthe resin into a mould. Next, a transparent fi lm is arranged on
the top surface side of the core, on the inner surface of which a pattern 14
is printed. To obtain high quality printing, i.e. high definition, printed patterns
14 are preferably obtained by an offset printing technique. Then, according
to this prior art method, a layer of ink or varnish 16 is printed on pattern 14.
This layer 16 is preferably white and it extends over the entire bottom
surface of transparent film 12 except for the display area located above
electronic display 10. Layer 16 thus defines a window through which

electronic display 10 is visible.

Likewise, a transparent film 18 is arranged on the bottom surface
side of the card 2, on the top surface of which a pattern 20 is printed. This
pattern 20 is covered by a layer of ink or varnish 22. Layer 22 is also



preferably deposited by silkscreen printing. However,
it should be noted that bottomlayers 16 and 22 m ght
be deposited by various techniques. Card 22 accordi ng
to the variant shown in Figute 2 includes a core 24
formed of a resin or any material 26. Core 24 differs
fromcore 4 of Figure 1 in that the electronic

di splay 10 at the top surface thereof is flush wth
the top surface of core 24. Unlike the preceding
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surface of which a pattern 20 is printed. This pattern 20 is then covered by
a transparent external film 18 by means of a thin layer of adhesive or

resin 36.

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

Figures 1 and 2.



Figures 1 and 2. -4- First of all, the deposition of

| ayer 16 by a printing techni que does not provide a

perfectly opaque background. Various experinments have

denonstrated that it is necegsary to deposit several

| ayers particularly by silkscreen printing in order

to obtain an opaque background providing a

satisfactory visual appearance for high quality cards.
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interface between the two

resm that adheres well to the transparent plastic film used. If the two bottom
layers 32 and 18 of card 22 are laminated to each other with a printed
pattern 20 and fine layer of adhesive 36 between them, the adherence
between layers 32 and 18 is sufficient. It was observed that this is due to
the fact that adhesive 34 slightly penetrates the printed pattern and creates
a multitude of anchorage points with the layer or film on which pattern 20 is
printed. In other words, printed pattern 20 is sufficiently permeable to the
adhesive for the latter for form a real adherence interface between the two
plastic films or layers. The same effect is observed in the case of a similar
card to that of Figure 1 where only printed patterns 14 and 20 are provided.
By selecting a resin 6 that adheres well to transparent layers 12 and 18,
these layers have sufficient adherence to core 4 because resin 6 penetrates

slightly printed patterns 14 and 20 during the card lamination assembly



plastic filnms or layers. The same effect is observed
in the case of a simlar card to that of Figure 1
where only printed patterns 14 and 20 are provi ded.

By selecting a resin 6 that_adheres well to
transparent layers 12 and 18, these |ayers have
sufficient adherence to core 4 because resin 6
penetrates slightly printed patterns 14 and 20 during
the card |l am nation assenbly -5- operation. Thus, it
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In a main variant, the plastic layer forms a printing support or
substrate for at least one printed pattern on the opaque part of the plastic
layer. Preferably, the opaque material is white.

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

Brief description of the drawings

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

non-limiting example, in which:



Brief description of the drawi ngs The present

invention will be described in nore detail in the
following description, nade with reference to the
annexed draw ngs, given by way of non-limting

exanple, in which: -6- - Figures 1 and 2 respectively
show two transverse cross-sections of cards nade in
accordance with a nethod prior to the present

invention; - Figure 3 is a transverse cross-section of

a car drperes di At Raebpectivelyestiow two teimsvense cross-gections of
shows an alternative enbodi nent of th% card accordi ng
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ransparent naterial; and - Figure 7 shows how one
part OF, c [ j - ' :

B cor LIS i Shds 2 e favetkinBodiment kAR, Hocording to
thes imveatiorslescri ption of the invention Figure 3 shows

an embodi ment of a card according to the invention.
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el emen cover resin wthout
el ierddcoedanazoritie d Specific! rdanefacturing heathed. 40,
fornmed partly by an opaque material 42 and by a
transparent material 44, is arranged on core 4, above
electronic display 10 such that the display is
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Figure 3 shows an embodiment of a card according to the invention.
This card 38 has a core 4, similar to the core of card 2 of Figure 1, in which
an electronic unit 8 and electronic display 10 are embedded. Core 4 is
formed by a transparent resin 6, which also covers electronic display 10.
The electronic elements are thus coated or embedded in resin 6, which
defines a compact core with two approximately flat surfaces. It will be noted
that, in other variants of the cores, the electronic elements are merely
covered by the resin without being entirely coated by said resin.

A layer 40, formed partly by an opaque material 42 and by a
transparent material 44, is arranged on core 4, above electronic display 10
such that the display is visible from outside card 38. The greater part 42 of
layer 40 is formed of opaque material, which is preferably white. Only one
aperture 46, defined by opaque part 42 in the display area above electronic
display 10, is filled by a transparent part 44. This aperture 46 defines a

window whose dimensions are such that only the part used for the display



| ayer 40 is fornmed of opaque material, which is
preferably white. Only one aperture 46, defined by
opaque part 42 in the display area above el ectronic
di splay 10, is filled by a tansparent part 44. This
aperture 46 defines a w ndow whose di nensions are
such that only the part used for the display -7- of
characters, nunbers or other patterns of display unit
10 is visible. The thickness of transparent part 44
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It will be noted that one could envisage having an electronic display on the

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

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



simlar core 24 to that of card 22 shown in Figure 2.
On the top surface of core 24 there is a layer 40 of
plastic material, the greater part 42 of which is
fornmed of an opaque materialg_In the display area

| ocat ed above display unit io | ayer 40 has a part 44
formed of a transparent material. A printed pattern
14 is provided on opaque part 42. The printed | ayer 40
is covered wth a transparent film12. In this
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patterns 14 and 20. Figure 5 shows a pierced plastic
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can protect printed patterns 14 and 20.

Figure 5 shows a pierced plastic sheet 50 used to form layer 40 for a
plurality of batch-manufactured cards. The contour 58 of the cards,
obtained after cutting the finished cards from the batch, is represented by a
dotted line. The sheet 50 has an aperture 46 for each card. The largest part
42 is formed by the opaque material of sheet 50, particularly PVC. Patterns
14 can be printed on this sheet either before making apertures 46, or after
this operation. Printing beforehand provides a printed pattern that perfectly

surrounds the aperture provided for each card.

Figure 6 shows an intermediate product 52 involved in a first
implementation of a card manufacturing method according to the invention.



obtai ned after cutting the finished cards fromthe
batch, is represented by a dotted line. The sheet 50
has an aperture 46 for each card. The largest part 42
is formed by the opaque natg?Lal of sheet 50,
particularly PVC. Patterns 4 can be printed on this
sheet either before naking apertures 46, or after

this operation. Printing beforehand provides a printed
pattern that perfectly surrounds the aperture
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bondrng step to keep transparent plates 44 in place may be combined with
the deposition of a thin layer of adhesive on the bottom surface and/or the
top surface of intermediate product 52. Transparent plates 44 may also be
assembled to pierced plate 50 in a laminating step. It will be noted that this
lamination may also be provided in addition to the aforementioned spot
assembly. Providing heat can thus at least partially weld the lateral faces of
the plates to the wall of the corresponding apertures 46 and provide a flat,
uniform layer. The layer may then be used in a method of forming cards at
a relatively low temperature.

Intermediate product 52 is particularly advantageous for a method
where patterns 14 are printed after the opaque sheet has been assembled
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layer. In this latter case, the ]

temporary assembly is achieved via a weld spot on one side or the other,
on the edge of the apertures or at the centre, by welding the plates to
transparent film 12. Preferably, the assembly thereby obtained is then
laminated to obtain a properly flat, multi-layered structure, without slots and
without any marks that could result from the temporary assembly of the

transparent plates.

In a method where the core is not made in a prior step, but is formed
simultaneously while the whole card is being formed, intermediate product
54 is then used as a top, multi-layered structure, arranged in the laminating
installation (flat press or rollers) on a resin in a viscous liquid state used to
form a central core incorporating the electronic elements. A bottom sheet or
multi-layered structure is generally arranged underneath the resin that is
added in the laminating installation. Pre-assembled layers 18 and 32, as
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1. Card (38; 48) including an electronic display (10)
arranged in a core (4; 24) of said card,
characterized in that, above said core, said card has
a plastic layer (40), the grpeater part (42) of which
is formed of an opaque material and a display part
(44) of which, |ocated above said 5 electronic

di splay, is made of a transparent material. 2. Card
according to claim1, characterized in that a pattern

Sé4! iE printed on said opaque greater part (42) of

Y1 stic layer or on the bottomsurface of a
transparent external film (12) arranged on said

plastic |ayer so that the printed pattern is | ocat ed
opp03|te sai d opaque greater 10 par
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Card according to any of the preceding clains,

char acter izfd dceordifdito éuairﬁ 1p|cﬁ§Fd<ﬁeH|zQ%deih that swﬁéﬁd(m is
by a transparent external Card accordi ng
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according to any of the preceding clains,
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has a g ef fec cordin Laim 7, .
char ac erl QVHQB goa Cia'm si)loo{yﬁ Eﬂf??” i'rhetg]aﬁ said
pagie!grestes- part of the plastic layer is formed by a sheet (50) that has
an aperture (46) in which said transparent display part (44) of said plastic
layer is arranged.

4. Card according to any of the preceding claims, characterized in

that the thickness of said plastic layer is approximately constant.

5. Card according to any of the preceding claims, characterized in
that said plastic layer is covered by a transparent external film (12).

6. Card according to any of the preceding claims, characterized in
that a layer of resin or adhesive is arranged between the electronic display
(10) and the transparent display part (44) of said plastic layer.

7. Card according to any of the preceding claims, characterized in
that said transparent display part has a magnifying effect.

8. Card according to claim 7, characterized in that said display

part defines a Fresnel lens.



