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Description

Technical field

[0001] The invention relates to the field of functional
laminates.

Background

[0002] Functional laminates are documents resulting
from the lamination of a plurality of layers. In particular
functional laminates are used as security documents
such as smart cards, ID cards, credit cards and the like.
Functional laminates also refer to semi-finished products
like pre-laminates or inlays, which are used for example
for the manufacturing of smart cards equipped with chips
or chip modules, RFID antennae and the like. They usu-
ally consist of a number of core layers and two or more
cover layers covering the core layers, wherein a chip
module is embedded in the layers. The layers usually
consist of a plastic material such as polycarbonate or
polyethylene terephthalate.
[0003] International publication WO2009135823 to
HID GLOBAL discloses an example of a functional lam-
inate, which is able to absorb mechanical stress caused
by shrinkage of the cover layer in the laminating process.
When the layers are laminated using heat and/or pres-
sure the macromolecules of the plastic material tend to
shorten thus causing the plastic material to shrink. Since
the chip module itself does not shrink the material is sub-
jected to mechanical stress eventually leading to deform-
ing, cracking or delaminating the material thus limiting
the service life of the functional laminate. The functional
laminate is achieved by using a patch layer placed adja-
cent to a support layer supporting the chip or chip module.
A material from which the patch layer is made will flow
around the chip or chip module during lamination, thereby
creating a zone around the chip that absorbs mechanical
stress when the functional laminate is subjected to heat.
A similar structure with similar function is also described
in International publication WO200761303 and US pub-
lication US 4,450,024.
[0004] Another solution for protecting a chip or chip
module inside a functional laminate against mechanical
stress is to inject a resin material in the zone around the
chip or chip module. Such solutions are described for
example in German publication DE 19716912 and Euro-
pean publication EP 1 161 48. The latter also discloses
a cavity in the support layer, in proximity of the zone
where the chip or chip module is located, whereby the
cavity is arranged as a reservoir to receive any excess
resin during the injection process.
[0005] Another method for fixing a chip in a chip card
is known from DE 197 16 912 A1. Here, the chip is in-
serted in an opening or cavity of a support layer. An ad-
hesive material provides an adhesive connection with
the chip and the support layer. The adhesive material is
inserted in fluid or viscose form within the opening or

cavity housing the chip. Subsequently, a lamination proc-
ess is carried out in which a cover layer is provided on
the chip.
[0006] US 2002/0137263 A1 discloses a dispensing
process for fabrication of microelectronic packages.
Here, at least one microelectronic die is disposed within
an opening in a microelectronic package core. A liquid
encapsulation material is injected with a dispensing nee-
dle within portions of the opening not occupied by the
microelectronic dice. The encapsulation material is cure
thereafter.
[0007] WO 2007/061303 A1 discloses an identity doc-
ument in form of a laminate comprising a chip. The chip
is arranged in an opening of a support layer. For avoiding
stress cracking in the laminate a buffer layer is provided
between the plastics material of the support and the chip.
The provision of the buffer layer shall allow tensions to
be dismissed. The buffer layer preferably consists of a
plastic material able to accommodate differences in
shrinkage tensions.

Summary of invention

[0008] The invention provides a method for protecting
an electrical component in a support layer of a functional
laminate. The method comprises the steps of providing
the support layer with a first hole, a second hole and an
opening connecting the first and the second holes togeth-
er, positioning an electrical component inside the first
hole, placing a solid patch of plastic material in the second
hole, the melting point of the material of the solid patch
being below the melting point of the material of the sup-
port layer, and causing the material of the patch to flow
through the opening from the second hole to the first hole,
flowing around the electrical component in order to sur-
round it. The step of causing the material of the solid
patch to flow is a lamination step involving the support
layer, whereby the solid patch melts down as it is sub-
mitted to heating and pressure.
[0009] In an even further preferred embodiment, the
method further comprises a step of choosing a patch vol-
ume such as to correspond at least to the addition of a
volume of the second hole, a volume of the opening and
a volume filling the surrounding of the electrical compo-
nent in the first hole.
[0010] In another preferred embodiment a plurality of
second holes receives each one of a plurality of patches
and the material of this plurality of patches flows through
a plurality of openings connecting each of the second
holes to the first hole.
[0011] In still another preferred embodiment the patch
is originally thicker than the support layer such that it
protrudes out of the second hole when it is placed in it.
In a preferred embodiment the support layer is provided
with a carrier layer such as to create a below surface
covering at least a part of bottom apertures correspond-
ing respectively to the first or second holes or the opening
on one the bottom face of the support layer.
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[0012] In a preferred embodiment the carrier layer is
sealed to the support layer such that at least a part of the
said bottom apertures are hermitically closed.
[0013] In a preferred embodiment the electrical com-
ponent is a RFID chip connected to an antenna fixed to
the support layer.

Brief description of the figures

[0014] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only.
[0015] The detailed description given herein below
makes use of the accompanying drawings, which are giv-
en by way of illustration only, and thus, are not limitative
of the present invention, wherein:

Fig. 1 illustrates an example embodiment of a sup-
port layer according to the invention;

Fig. 2 illustrates the embodiment of Fig. 1 in which
a patch is added according to the invention;

Fig. 3 illustrates the embodiment of Fig. 1 or 2 in
which the patch has flown across two holes and an
opening there between according to the invention;

Fig. 4a and 4b illustrate via side cut-view the posi-
tioning and embedding of the electrical component
in the hole according a preferred embodiment of the
invention;

Fig. 5a to 5c illustrate a different example embodi-
ment of the support layer according to the invention;
and

Fig. 6 illustrates an embodiment of a support layer
according to the invention.

Description of preferred embodiments

[0016] The invention relates to functional laminates,
such as for example a support layer that comprises an
embedded wire antenna and a hole wherein a chip is
placed and connected to the wire antenna. More precise-
ly, the invention relates to a method for preventing a crack
in a plastic structure of the laminate surrounding the chip.
[0017] Figure 1 shows an example of the functional
laminate 1 which comprises the support layer 2 and the
hole 3, wherein the chip 4 (or chip module) is placed. The
support layer 2 is intended to receive the embedded wire
antenna (not shown in figure 1) which is connected to
the chip 4 by means of antenna connection wires 5.
[0018] The term hole is used herein to designate a vol-
ume obtained from an excavation in the support layer.

Other terms could have been used instead to designate
the same object, including for example the terms cavity,
groove and recess... The object placed inside the hole 3
is designated herein as chip 4, but it is understood that
it could well be replaced by a different object as could be
useful in a functional laminate, including for example an
electrical component, a chip module and a miniaturized
electronic circuit.
[0019] It is further understood that the support layer 2
will in general only constitute a part of the functional lam-
inate, and that in order to complete the functional lami-
nate it may be appropriate to add on for example a further
layer by means of lamination. This however is not part
of the invention and can easily be implemented by a per-
son skilled in the art without any particular difficulty.
[0020] In the support layer 2, a second hole 6 is made
located relatively close to the hole 3. An opening 7 con-
nects the hole 3 and the second hole 6 such that a fluid
may flow from one hole to the other.
[0021] Figure 2 shows the functional laminate 1 from
figure 1, wherein a patch 21 of PU Polyurethane) is put
in the empty second hole 6. In a preferred embodiment,
the patch 21 will be thicker than a final thickness of the
support layer 2 in order to allow filling both the hole 3 and
the second hole 6 after a lamination step. The lamination
step will be explained herein below. The fact that the
patch is thicker than a final thickness of the support layer
2, implicitly means that a patch volume of the patch 21
corresponds at least to the addition of a first volume of
the second hole 6, a second volume of the opening 7 and
a third volume filling a surrounding of the electrical com-
ponent, i.e., the chip 4 in the hole 3.
[0022] In a preferred embodiment, the chip 4 is con-
nected to an antenna connection wire 5 embedded in the
substrate 2. The method to achieve such manufacturing
step is well known in the art as described for example in
EP 0 880 754. The finished good will be for example a
contactless card or a contactless inlay (which will be in-
tended to be used to manufacture a contactless card).
In such a case, the bonding of the antenna connection
wire 5 to the pads of the chip 4 is achieved by thermo
compression. An issue is that the temperatures involved
in the bonding step are so high, that it could damage the
surrounding material, as the plastic materials of the sup-
port layer substrate 2 or of the patch 21. This is why in
most of the prior art, the patch material is added after the
connection has been completed. A direct advantage of
the invention is so that one is free to dispatch the patch
21 in the second hole 6 independently of the bonding
process. The patch material is anyway far enough of the
chip 4 not to be damaged during the bonding of the an-
tenna connection wires 5.
[0023] During the lamination process the PU of patch
21 will flow through the opening 7 into the hole 3 all around
the chip 4 as shown in figure 3. This confers a full pro-
tection to the chip 4 in terms of a crack prevention feature
(CPF).
[0024] Advantageously, at least a portion of the cavity
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circumference may be sealed with a carrier layer before
the lamination, such as to obtain a below surface (not
shown). In the figures the below surface would be situ-
ated under the chip 4, i.e., on a side of the chip 4 opposite
to the side on which the antenna connections are con-
nected. The below surface has the effect of avoiding that
the patch material 21 flows between various layers (not
shown) of the functional laminate rather than only around
the chip 4.
[0025] The use of PU for the patch 21 in figure 2 is
meant to be an illustrative example only. Other materials
may be used instead of or in combination with PU, in-
cluding for example TPU, glue, or any other plastic ma-
terial as appropriate. It is noted that the patch 21 can be
brought in the form of a solid patch. It should be a smooth
and fluent material. Its essential required characteristic
is that its melting point should be at a temperature below
that of the melting point of the support layer 2.
[0026] The volume of the patch 21 is preferably chosen
to correspond to the addition of the volume of the second
hole 6, the volume of the opening 7 and the volume filling
the surrounding of the chip 4 in the first hole 3. In a pre-
ferred embodiment, the patch 21 will present a surface
corresponding more or less to the surface area of second
hole 6 but will be thicker, such that it will protrude out of
the second hole 6 once placed in it (as shown in Fig. 2).
This configuration can be used advantageously at the
moment when the assembly is laminated if the lamination
parameters are tuned adequately. As the top lamination
means (not shown) will first contact the portion of the
patch 21 protuberating out of the surface of the support
layer 2, the parameters of the starting phase of the lam-
ination (also called "kiss pressure" phase) could be cho-
sen to melt down the patch 21 and smoothly push the
melted material through the opening 7 in direction of the
hole 3. Ideally, the temperature during this phase will be
over the melting point of the patch material but below the
main lamination temperature (corresponding generally
more or less to the melting point of the support layer 2).
So, when the lamination step is engaged, with full pres-
sure and temperature, the chip 4 is already fully embed-
ded in the melted material from the patch 21.
[0027] In the prior art (as in the case of
WO2009135823, WO200761303, US 4,450,024, DE
19716912 or EP 1 16148), the patch material is posi-
tioned originally above or below the chip 4. This means
that the assembly to be submitted to lamination shows a
higher thickness exactly at the position of the chip, such
that when the lamination starts, the first pressure will in-
directly apply over the chip (at least until the patch ma-
terial has melted down and flown in the space around
the chip). Avoiding direct pressure over the chip is one
of the numerous advantages of the invention in regards
of the prior art.
[0028] Other advantages of the invention in regards of
the prior art will be better understood by means of the
Figures 4a and 4b. Ideally, and as illustrated in Fig. 4a,
the chip 4 is hanging, attached to the wire 5, in middle of

the hole 3 of the support layer 2. This means that when
the patch material will flow out of the second hole 6
through the opening 7 (not shown on the Figure), the
flowing material will face only the small side surface 8 of
the chip 4 and will therefore easily be able to flow around
it (up and down as shown by the arrows in Fig. 4a). This
ensures a more uniform and complete surrounding (and
so protection) of the chip 4 and its connections (see Fig.
4b) in comparison of the methods of the prior art.
[0029] If the patch material is positioned originally
above or below the chip 4 (as in the case of
WO2009135823, WO200761303, US 4,450,024, DE
19716912 or EP 116148), the patch material is flowing
essentially vertically and faces one of the two main (hor-
izontal) faces of the chips. It results from this that the
flowing material will barely be able to cover entirely the
opposite main face of the chip.
[0030] As by the method of the invention the chip 4 is
more uniformly embedded is the patch material, it allows
to increase the flatness of the finished functional laminate
product as compared to a product that includes the crack
prevention feature from prior art. This increases drasti-
cally the printability of the surface of the finished product
as it avoids the easy detection of the position of the chip
(by detection of surface irregularities).
[0031] In regards to the prior art, a top layer is also no
more needed in the lamination assembly (to ensure that
the patch material is flowing in the right place during the
lamination). It results that the method of the invention
can be used to produce much thinner functional lami-
nates corresponding for example uniquely to the sub-
strate support layer 2 (so called "mono layer" inlays).
[0032] Figures 5a to 5c illustrate a further example in
which the hole 3 in the support layer 2 has two additional
(second) holes 6 positioned on opposite extremities of
the hole 3. In this case, rather than having an explicit
opening that connects the hole 3 and the additional holes
6, the former and the two latter share common sides.
This is equivalent to having an opening with a width cor-
responding to the whole hole 3. The patch 21 is portioned
in two portions, each one of which is positioned in a re-
spective one of both additional holes 6, as shown in figure
4b and easily flows into the hole 3 to protect the chip
module 4 as shown in figure 4c. One should note that
the two holes 6 show a triangular form with their respec-
tive summit pointing in the opposite direction to the hole
3. This has the advantage that the counter pressure ex-
erted by both sides of the triangle are combining to push
the flowing melted material of the patches 21 in the di-
rection of the hole 3 and the chip 4. Advantageously, the
patches 21 show a corresponding trapezoid shape as
illustrated in Fig. 5b. The flow of the patch 21 is the result
of a lamination or other process similar as explained for
figures 2 to 4.
[0033] A person skilled in the art will easily extrapolate
the embodiments of the invention as shown in the present
description and figures to other embodiments that are
covered by the scope of the invention. One of these other
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embodiments is shown in Figure 6 and comprises the
second hole 6 in the shape of an annular grove made in
the support layer 2 and having the hole 3 with the chip 4
in its center. The annular grove / second hole 6 and the
hole 3 may be connected by means of one or more open-
ings 7 in form of channels made through the support layer
2, the channel(s) being preferably oriented in radial di-
rection so that it (they) be as short as possible. Other
combinations are possible comprising also for example
a plurality of first holes and a plurality of plurality of second
holes connected together by a network of a plurality of
openings such that at the end a plurality of electrical com-
ponents are embedded in the material originating of a
plurality of patches.
[0034] Of course, all the methods and embodiments
described herein are to be regarded as illustrative exam-
ples and not construed in a limiting manner. In addition,
different embodiments described in accordance with the
claims may be combined together according to the cir-
cumstances.

Claims

1. A method for protecting an electrical component (4)
in a support layer (2) of a functional laminate, the
method comprising the steps of

- providing the support layer (2) with a first hole
(3), a second hole (6) and an opening (7) con-
necting the first and the second holes (3,6) to-
gether;
- positioning an electrical component (4) inside
the first hole (3);
- placing a solid patch (21) of plastic material in
the second hole (6), the melting point of the ma-
terial of the solid patch (21) being below the melt-
ing point of the material of the support layer (2);
- causing the material of the solid patch (21) to
flow through the opening (7) from the second
hole (6) to the first hole (3), flowing around the
electrical component (4) in order to surround it,
wherein the step of causing the material of the
solid patch (21) to flow is a lamination step in-
volving the support layer (2), whereby the solid
patch (21) melts down as it is submitted to heat-
ing and pressure.

2. The method of claim 1, further comprising a step of
choosing a patch volume such as to correspond at
least to the addition of a volume of the second hole
(6), a volume of the opening and a volume filling the
surrounding of the electrical component (4) in the
first hole (3).

3. The method of any of the previous claims, wherein
a plurality of second holes (6) receive each one of a
plurality of patches (21) and wherein the material of

this plurality of patches (21) flows through a plurality
of openings (7) connecting each of the second holes
(6) to the first hole (3).

4. The method of any of the previous claims, wherein
the patch (21) is originally thicker than the support
layer (2) such that it protrudes out of the second hole
(6) when it is placed in it.

5. The method of any of the previous claims, wherein
the support layer (2) is provided with a carrier layer
such as to create a below surface covering at least
a part of bottom apertures corresponding respective-
ly to the first or second holes (3, 6) or the opening
on one the bottom face of the support layer (2).

6. The method of claim 5, wherein the carrier layer is
sealed to the support layer (2) such that at least a
part of the said bottom apertures are hermetically
closed.

7. The method of any of the previous claims, wherein
the electrical component is a RFID chip (4) connect-
ed to an antenna (5) fixed to the support layer (2).

Patentansprüche

1. Verfahren zum Schützen eines elektrischen Bauteils
(4) in einer Aufnahmeschicht (2) eines funktionalen
Laminats, wobei das Verfahren die Schritte umfasst:

- Versehen der Aufnahmeschicht (2) mit einem
ersten Loch (3), einem zweiten Loch (6) und ei-
ner Aussparung (7), die das erste und das zwei-
te Loch (3, 6) miteinander verbindet,
- Positionieren eines elektrischen Bauteils (4) in
dem ersten Loch (3),
- Platzieren einer festen Kunststoffmaterialmas-
se (21) in dem zweiten Loch (6), wobei der
Schmelzpunkt des Materials der festen Masse
(21) unterhalb des Schmelzpunktes des Mate-
rials der Aufnahmeschicht (2) liegt,
- Bewirken, dass das Material der festen Masse
(21) von dem zweiten Loch (6) durch die Aus-
sparung (7) zu dem ersten Loch (3) und um das
elektrische Bauteil (4) herum fließt, um dieses
zu umschließen, wobei der Schritt des Bewir-
kens, dass das Material der festen Masse (21)
fließt, ein die Aufnahmeschicht (2) einbeziehen-
der Laminierungsschritt ist, wodurch die feste
Masse (21) abschmilzt, wenn sie Wärme und
Druck ausgesetzt ist.

2. Verfahren nach Anspruch 1, ferner umfassend einen
Schritt des Auswählens eines Volumens der Masse
derart, dass dieses wenigstens den aufaddierten Vo-
lumen des zweiten Lochs (6), der Aussparung und
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eines Volumens, das die Umgebung des elektri-
schen Bauteils (4) in dem ersten Loch (3) füllt, ent-
spricht.

3. Verfahren nach einem der voranstehenden Ansprü-
che, bei dem eine Mehrzahl von zweiten Löchern (6)
jeweils eine Masse einer Mehrzahl von Massen (21)
aufnimmt und bei dem das Material dieser Mehrzahl
von Massen (21) durch eine Mehrzahl von Ausspa-
rungen (7) fließt, die jeweils die zweiten Löcher (6)
mit dem ersten Loch (3) verbinden.

4. Verfahren nach einem der voranstehenden Ansprü-
che, bei dem die Masse (21) ursprünglich dicker ist
als die Aufnahmeschicht (2), so dass sie aus dem
zweiten Loch (6) vorsteht, wenn sie darin platziert ist.

5. Verfahren nach einem der voranstehenden Ansprü-
che, bei dem die Aufnahmeschicht (2) derart mit ei-
ner Stützschicht versehen ist, dass eine Unterseite
geschaffen ist, die wenigstens einen Teil der unteren
Öffnungen, die den ersten bzw. zweiten Löchern (3,
6) entsprechen, oder der einen Öffnung an der Un-
terseite der Aufnahmeschicht (2) verschließt.

6. Verfahren nach Anspruch 5, bei dem die Stütz-
schicht sich derart an die Aufnahmeschicht (2) an-
schließt, dass wenigstens ein Teil der unteren Öff-
nungen dicht verschlossen ist.

7. Verfahren nach einem der voranstehenden Ansprü-
che, bei dem das elektrische Bauteil ein RFID-Chip
(4) ist, der mit einer an der Aufnahmeschicht (2) fi-
xierten Antenne (5) verbunden ist.

Revendications

1. Procédé de protection d’un composant électrique (4)
dans une couche de support (2) d’un stratifié fonc-
tionnel, le procédé comprenant les étapes consistant
à

- aménager dans la couche de support (2) avec
un premier trou (3), un second trou (6) et une
ouverture (7) reliant les premier et second trous
(3, 6) ensemble ;
- positionner un composant électrique (4) à l’in-
térieur du premier trou (3) ;
- placer une pastille solide (21) en matière plas-
tique dans le second trou (6), le point de fusion
de la matière de la pastille solide (21) étant in-
férieur au point de fusion de la matière de la
couche support (2) ;
- amener la matière de la pastille solide (21) à
circuler à travers l’ouverture (7) du second trou
(6) vers le premier trou (3), circulant autour du
composant électrique (4) afin de l’entourer, dans

lequel l’étape d’amenée de la matière de la pas-
tille solide (21) à circuler est une étape de stra-
tification impliquant la couche de support (2), où
la pastille solide (21) fond en fusion lorsqu’elle
est soumise à une chaleur et une pression.

2. Procédé selon la revendication 1, comprenant en
outre une étape consistant à choisir un volume de
patch de manière à correspondre au moins à l’addi-
tion d’un volume du second trou (6), d’un volume de
l’ouverture et d’un volume remplissant l’environne-
ment du composant électrique (4) dans le premier
trou (3).

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel une pluralité de seconds
trous (6) reçoivent chacun une pluralité de pastilles
(21) et dans lequel le matériau de cette pluralité de
pastilles (21) circule à travers une pluralité d’ouver-
tures (7) reliant chacune des seconds trous (6) au
premier trou (3).

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la pastille (21) est à l’ori-
gine plus épaisse que la couche de support (2) de
telle sorte qu’elle dépasse hors du second trou (6)
lorsqu’elle y est placée.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la couche de support (2)
est munie d’une couche porteuse de manière à créer
une surface en dessous couvrant au moins une par-
tie des ouvertures inférieures correspondant respec-
tivement aux premier ou second trous (3, 6) ou à
l’ouverture sur la face inférieure de la couche de sup-
port (2).

6. Procédé selon la revendication 5, dans lequel la cou-
che porteuse est scellée à la couche de support (2)
de telle sorte qu’au moins une partie desdites ouver-
tures inférieures sont fermée hermétiquement.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le composant électrique
est une puce RFID (4) connectée à une antenne (5)
fixée à la couche support (2).

9 10 



EP 2 898 529 B1

7



EP 2 898 529 B1

8



EP 2 898 529 B1

9



EP 2 898 529 B1

10



EP 2 898 529 B1

11



EP 2 898 529 B1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2009135823 A [0003] [0027] [0029]
• WO 200761303 A [0003] [0027] [0029]
• US 4450024 A [0003] [0027] [0029]
• DE 19716912 [0004] [0027] [0029]
• EP 116148 A [0004] [0027] [0029]

• DE 19716912 A1 [0005]
• US 20020137263 A1 [0006]
• WO 2007061303 A1 [0007]
• EP 0880754 A [0022]


	bibliography
	description
	claims
	drawings
	cited references

