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(57) Abstract: The invention refers to a functional laminate (1) comprising at least two co- laminated layers (2, 2', 3, 3'), wherein
at least one of the layers (2, 2', 3, 3') is a patchwork layer consisting of zones (2.1 to 2.n, 2".1 to 2'n, 3.1 to 3. n, 3".1 to 3'.n) of
multiple types distinct from each other, wherein at least one zone (2.1 to 2.n, 2'.1 to 2'.n, 3.1 to 3.n, 3.1 to 3'.n) of a first type
comprises a first material and one zone (2.1 to 2.n, 2'.1 to 2". n, 3.1 to 3. n, 3 M to 3".n) of a second type comprise a second materi-
al, distinct from the first material, and wherein the proximate layer or layers (2, 2', 3, 3') adjacent to the patchwork layer (2, 2', 3,
3") comprises or comprise at least one zone (2.1 to 2.n, 2'.1 to 2'.n, 3.1 to 3.1, 3.1 to 3".n) comprising the first or the second mate-
rial. Furthermore the invention refers to a Method for manufacturing such a functional laminate (1), the method comprising the
following steps: providing at least one patchwork layer (2, 2', 3, 3"); stacking the patchwork layer (2, 2', 3, 3") with at least one oth-
er layer (2, 2', 3, 3") in order to obtain a stack of layers (2, 2', 3, 3'), wherein at least one proximate layer (2, 2', 3, 3') directly adja-
cent to the patchwork layer comprises at least one zone (2.1 to 2.n, 2".1 to 2". n, 3.1 to 3. n, 3 M to 3'.n) comprising a first material
or a second material; laminating the stack of layers (2, 2, 3, 3") together by heat and/or pressure and/or gluing.
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FUNCTIONAL LAMINATE

The invention refers to a functional laminate. Functional laminates are are docu-
ments resulting from the lamination of a plurality of layers. In particular they 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 prelaminates 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 usually consist of a
number of core layers and two or more cover layers covering the core layers,
wherein the chip module is embedded in the layers. The layers usually consist of a

plastic material such as polycarbonate or polyethylene terephthalate.

In DE 197 10 656 A1 a smart card is disclosed, wherein layers have recesses to
accommodate components such as an antenna coil or a chip module or another
semiconductor. The component is embedded with a filler in the stamped-out re-
gion. Te filler is initially in fluid form. Excess filler is removed and the layers are

laminated under heat and pressure.

In WO2007/089140 A1 an identity document is disclosed, consisting of a support
and a chip accommodated therein. The support may be produced by laminating
different layers, one or more of these layers being provided with an opening for
accommodating the chip. Laminating or applying the plastic in another way takes
place at a relatively high temperature. During cooling, the support and the chip
exhibit different shrinking properties, resulting in stresses which may lead to
cracks. It is proposed to provide an auxiliary layer between the layer directly ad-
joining the chip and the subsequent layer. This auxiliary layer consists of a rubber-
like material having a thermal coefficient of expansion which is greater than that of

the adjoining two layers.
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In EP 1 502 765 A1 a method for producing a booklet, in particular an identity
booklet is disclosed. The booklet comprises a cover, several leaves and at least one
data page with a flexible layer. The layer is provided with means which further

strengthen its joint with a data carrier. Such means may be recesses, in particular.

When the layers are laminated using heat and/or pressure 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 subjected to mechanical stress
eventually leading to deforming, cracking or delaminating the material thus limit-

ing the service life of the smart card.

It is accordingly an object of the invention to provide a functional laminate able to
absorb mechanical stress caused by shrinkage of the cover layer in the laminating
process. It is also an object of the invention to provide a method for producing such

a functional laminate.

The object is achieved by a functional laminate according to claim 1 and by a

method according to claim 14.

Preferred embodiments of the invention are given in the dependent claims.

A functional laminate according to the invention comprises at least two co-
laminated layers. At least one of the layers is a patchwork layer consisting of zones
of multiple types distinct from each other, i.e. there are at least one zone of a first
type and one zone of a second type. The zones of the first type comprise a first ma-
terial and the zones of the second type comprise a second material, distinct from
the first material. The proximate layer or layers adjacent to the patchwork layer

comprise at least one zone comprising the first or the second material.
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Mechanical stress may be absorbed by the zones when the functional laminate is
subjected to heat thus keeping the functional laminate from breaking or delamina-
ting. Such a functional laminate may be used in smart cards leading to an increased

service life.

Preferably, there may be more than one zone of each type in the patchwork layer.

In a preferred embodiment at least one uninterrupted bridge of the first material or
the second material is formed between two faces of the functional laminate through
the zones of the patchwork layer or patchwork layers. The uninterrupted bridge
exhibits the same material properties over its spread, in particular shrinking proper-
ties. When laminated under heat mechanical stress due to shrinking is absorbed by
the uninterrupted bridges thus keeping the functional laminate from breaking or

delaminating.

Preferably a portion of the uninterrupted bridges may be formed so as to form a
vertical column with respect to a normal on a surface of the functional laminate, the
vertical column extending through the entire functional laminate. The uninterrupted
bridge may as well be formed with staggered zones in adjacent patchwork layers
with respect to the normal on the functional laminate. Both embodiments may ab-

sorb mechanical stress due to shrinking.

Preferably the patchwork layer essentially consists of one of the first or second
material and has at least one recess at least partially filled with a patch at least
comprising the respective other of the first or second material, thus forming the
zones. The patch may comprise only one layer or consist of a combination of a
plurality of layers. Such a multilayer patch may be composed from different mate-

rials and result in a complex structure.

The zones of the patchwork layer may be arranged to form a security pattern. Such

a security pattern or watermark may be used to produce a tamper-proof smart card.

-3-
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When a smart card with a security pattern is tampered with, ¢.g. by delaminating,
replacing the chip module and re-laminating, at least some of the layers with the
respective patches will inevitably be destroyed. Replacing them will result in a

modified security pattern which reveals the tampering.

The first material as well as the second material may be plastic materials. Prefera-

bly the first material is more solid and resistant than the smoother second material.

A chip or chip module may be embedded in the smoother second material. When
the first material shrinks due to heat while the chip module does not the smoother
second material may absorb the resulting mechanical stress. The first material
and/or the second material may be plastic materials. In particular, the first material
may be polycarbonate (PC) or a polyethylene terephthalate (PET). The second ma-
terial may be a thermoplastic polyurethane (TPU).

A chip or a chip module may be arranged in at least one of the zones of the patch-
work layer, at least in the finished body after lamination. The chip module is pref-
erably positioned on top of the patchwork layer before lamination, not embedded
into it. It is embedded later in the lamination process. The positioning of the chip
module may be eased by a small empty recess provided inside of the zone/patch of
smoother material intended to embed the chip module during the lamination proc-
ess. Furthermore such a small recess reduces the amount of material displaced from
the patch by the chip module during the lamination process so a more homogenous
thickness of the functional laminate may be achieved. This feature can keep the
area surrounding the chip module from being deformed during lamination so the

appearance of the resulting smart card is improved.

When a chip or chip module is included in the functional laminate one zone of the
smoother material is use in this purpose. So in such case at least one additional

zone of the smoother material (but this one without a chip or chip module) may
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preferably be provided in order to reinforce the laminate by creating additional

material bridge(s).

The recesses may be cut out or stamped out from the surrounding material or

drilled into. The patches may be inserted into the recess or poured into the recess.

The lamination of the layers may be performed by pressure and/or heat and/or glu-

ing.

Patches may also be supported by an auxiliary material such as a non woven fabric
thus easing the placement of the patch. The auxiliary material may be soaked and
embedded by the surrounding material in the lamination process. Another way for
casing the placement of the patch in the respective recess is to attach it to an adja-
cent layer, e.g. the cover layer before stacking the layers in such a way that the re-

cess is filled with the patch.

Further components such as an antenna coil may be embedded in the functional

laminate. The antenna coil may be connected to the chip or chip module.

The functional laminate may be used as an inlay or a prelaminate for manufactur-

ing a security document, such as a passport, an ID or a card.

The functional laminate may be manufactured using a method comprising the steps
of:

- providing at least one patchwork layer;

- stacking the patchwork layer with at least one other layer in order to obtain a
stack of layers, wherein at least the proximate layer or layers directly adjacent to
the patchwork layer comprise at least one zone comprising the first or second mate-

rial;
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- laminating the stack of layers together by heat and/or pressure and/or gluing.

The patchwork layer may be produced by:

- creating at least one recess in a layer essentially consisting of one of the first or
second material;

- at least partially filling at least one of said recesses with a patch at least compris-

ing the other of the first or second material.

An essential feature of the invention is to provide the patchwork layer as a unit that
can be handled by itself. This is simplifying the stacking and positioning steps. In
case a chip or chip module shall be included in the finished functional laminate, the
chip module is positioned on top of the patchwork layer before the lamination pro-
cedure. It will then be embedded during the lamination procedure. By contrast to
the prior art, the chip module is not embedded into the patchwork layer before

lamination.

Further scope of applicability of the present invention will become apparent from
the detailed description given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicating preferred embodi-
ments of the invention, are given by way of illustration only, since various changes
and modifications within the spirit and scope of the invention will become apparent

to those skilled in the art from this detailed description.

The present invention will become more fully understood from the detailed de-
scription given herein below and the accompanying drawings which are given by
way of illustration only, and thus, are not limitative of the present invention, and

wherein:

Fig. 1  shows a longitudinal section of a functional laminate with three layers,

one of them a patchwork layer situated between the other layers,
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Fig. 2

Fig. 3

Fig. 4a

Fig. 4b

Fig. 5

Fig. 6

Fig. 7

shows a longitudinal section of another embodiment of the functional
laminate with four layers, two of them being patchwork layers adjacent to

cach other and situated between the other layers,

shows a longitudinal section of another embodiment of the functional
laminate with four layers, two of them being patchwork layers at a face of

the functional laminate, enclosing the other layers,

shows a longitudinal section of a functional laminate with three layers,
one of them a patchwork layer situated between the other layers, the
patchwork layer exhibiting patches arranged for forming a security pat-

tern and having en embedded chip module,

shows a top view of the patchwork layer from figure 4a,

shows a top view of a patchwork layer exhibiting patches arranged for
forming a security pattern, having en embedded chip module and an an-

tenna coil connected to the chip module,

shows a longitudinal section of a layer with patches supported by an aux-

iliary material, and

shows a longitudinal section of a functional laminate with an embedded

chip module.

Figure 1 shows a longitudinal section of a functional laminate 1 before lamination

with three layers 2, 3, 3'. The layer 2 situated between the other layers 3, 3'is a

patchwork layer. The patchwork layer 2 consists of two different types of zones 2.1

to 2.5. The zones 2.2 and 2.4 of a first type consist of a first material while the

zones 2.1, 2.3 and 2.4 of a second type consist of a second material. The other lay-

ers 3, 3' adjacent to the patchwork layer 2 consist of the first material. Uninter-
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rupted bridges of the first material are formed by the zones 2.2, 2.4 between the
layers 3, 3".

In a concrete example, the layers 3 and 3’ are made of polycarbonate, while the
layer 2 essentially consists of a sheet of thermoplastic polyurethane (TPU) or a
pure polyurethane (PU), with inserted patches of polycarbonate (represented by the
zones 2.2 and 2.4 on the figure). After lamination this results in a functional lami-
nate (for example a card) having external surfaces of polycarbonate and two inter-
nally uninterrupted bridges of polycarbonate, in order to reinforce the mechanical
structure of the laminated body, in particular against de-lamination. The mechani-
cal stress is absorbed by the zones of TPU or PU, being smoother than the polycar-

bonate, so crack formation is avoided.

Figure 2 shows a longitudinal section of another embodiment of the functional
laminate 1 with four layers 2, 2', 3, 3'. The layers 2 and 2' are designed as patch-
work layers. The patchwork layers 2, 2' consist of two different types of zones 2.1
t0 2.5,2".1 to 2'.5. The zones 2.1, 2.3, 2.5, 2'.1, 2'.3, 2'.5 consist of the first material
while the zones 2.2, 2.4, 2'.2, 2.4 consist of the second material. The other layers 3,
3" adjacent to the patchwork layers 2, 2' and enclosing them also consist of the first
material. Uninterrupted bridges of the first material are formed by the zones 2.1,

2.3,2.5,2'1, 23, 2'.5 between the layers 3, 3'.

In a concrete example, all layers 2, 2°, 3 and 3’are essentially made of polycarbon-
ate. Layers 2 and 2’ have inserted patches of TPU or PU (represented by the zones
2.2,2°.2,2.4 and 2’°.4 on the figure). The functional laminate resulting from the
lamination is apparently a mono bloc of polycarbonate having some discrete inner
zones of TPU or PU. These zones of smoother material can be used to embed ele-
ments such as a chip module inside of the polycarbonate body without generating

mechanical stress.
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While the patch 2.2 entirely fills a recess in the surrounding first material of the
layer 2, the patch 2'.2 only partially fills its recess. Furthermore it shows a smaller
empty recess in its middle which may be used for accepting a chip or chip module,
for example. The patch 2.4 only partially fills its recess by being thinner than the
layer 2. This is compensated by the adjacent patch 2'.4 which is thicker than the
layer 2°.

Figure 3 shows a longitudinal section of yet another embodiment of the functional
laminate 1 with four layers 2, 2', 3, 3'. By contrast to Figure 2, the cover layers 3
and 3' are designed as patchwork layers. The patchwork layers 3, 3' consist of two
different types of zones 3.1 to 3.5, 3'.1 to 3'.5. The zones 3.1, 3.3, 3.5, 3.1, 3.3, 3'.5
of the first type consist of the first material while the zones 3.2, 3.4, 3'.2, 3'.4 of the
second type consist of the second material. The other layers 2, 2' adjacent to each
other and enclosed by the patchwork layers 3, 3' consist of the second material.
Uninterrupted bridges of the second material are formed by the zones 3.2, 3.2', 3.4,
3.4' through the layers 2, 2'. By contrast to the figures 1 and 2, where the uninter-
rupted bridges form vertical columns with respect to a normal an a surface of the
functional laminate 1, the bridges in figure 3 are formed by the zones 3.2, 3.2', 3.4,
3.4', which are staggered with respect to that normal. The zone 3.4 only partially
fills its recess by being thinner than the surrounding first material of the zones 3.3,
3.5. This is compensated by the zone 3'.4 of layer 3', which is thicker than the sur-
rounding first material of the zones 3'.3, 3'.5. When laminating the stacked layers 2,
2', 3, 3" the excess material of zone 3'.4 will force the second material of the layers

2, 2' to fill the space left out by zone 3.4.

Figure 4a shows a longitudinal section of another functional laminate 1 before
lamination with three layers 2, 3, 3'. The layer 2 situated between the other layers
3, 3'is a patchwork layer. The patchwork layer 2 essentially consists of the first
material with inserted patches 2.2 and 2.4 of the second material. The other layers

3, 3' enclosing the patchwork layer 2 consist of the first material. Uninterrupted
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bridges of the first material are formed everywhere but in the locations of the

patches 2.2 and 2.4.

In the alternative embodiment shown in this Figure 4, a chip module 4, eventually
connected to an antenna (not shown) to form a transponder, is also introduced in
the stack of layers to be laminated. Preferably (but not necessary), the zone 2.4
comprises a recess in which the module 4 can be at least partially placed/hold be-
fore the lamination process. During the lamination, the module is pressed into the
material of the patch 2.4, which is then flowing around it. The ideal result is shown
in Fig. 7, where the module is entirely surrounded by the material of the patch 2.4.
The antenna connected to the module (not shown) is simply laminated and embed-
ded between the layers 2 and 3. The first material can be for example polycarbon-
ate while the second material is a TPU or PU. During and after the lamination, the
mechanical stress due to the shrinking difference between the polycarbonate and

the chip module will be absorbed by the smoother TPU or PU.

Figure 4b shows a top view of the patchwork layer 2 from figure 4a. It can be seen
that the layer 2 comprises three more inserted patches 2.6, 2.7 and 2.8 of the second
material. Additionally, the patch 2.6 of the second material comprises also two in-
serted patches 2.9 and 2.10 of the first material. The overall arrangement of the
patches 2.2 to 2.10 in the layer 2 forms a security pattern helping to make the func-

tional laminate 1 tamper-proof.

Figure 5 shows an alternative configuration of the patchwork layer 2. By contrast
to figures 4a and 4b, the patchwork layer 2 essentially consists of the second mate-
rial. The patches 2.2, 2.6, 2.7 and 2.8 of the first material have been poured into
recesses of the layer 2. The patch 2.6 itself shows 2 recesses filled with two patches
2.9 and 2.10 of the second material. A transponder, comprising the chip module 4
connected to a wire antenna 5 by the wire ends 5.1 and 5.2, is placed over a ho-

mogenous patch-less zone of the layer 2 (this zone may optionally exhibit an
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empty recess to accept the chip module 4). After lamination, the chip module 4 and

the antenna 5 are both embedded into the material of the layer 2.

Figure 6 shows a longitudinal section of the patchwork layer 2 with examples of
patches 2.2, 2.4, 2.6 of the second material inserted into recesses formed in the first
material the layer 2 (illustrated by zones 2.1, 2.3, 2.5 and 2.7) is essentially formed
of. In this embodiment, the patches are held in the recesses by different auxiliary
sheets 6.1, 6.2 and 6.3. In the case of the auxiliary sheets 6.1 and 6.2 a non-woven
fabric is used for easing/securing the placement of the patches 2.2 and 2.4. In the
case of the auxiliary sheet 6.3 a thin layer of the first material is used. The auxiliary
sheets 6.1 to 6.3 may be soaked and embedded by the surrounding material in the

lamination process.

Figure 7 shows a longitudinal section of another functional laminate 1 with an em-
bedded chip module 4 in laminated state. The chip module 4 was arranged in a
zone 2.4 of the second material in a patchwork layer essentially consisting of the
first material and enclosed by layers having the same first material at least in the

region shown in figure 7.

The functional laminate 1 in all figures may be manufactured using a method com-
prising the steps of:

- providing at least one patchwork layer 2, 2, 3, 3';

- stacking the patchwork layer 2, 2, 3, 3' with at least one other layer 2, 2', 3, 3'in
order to obtain a stack of layers 2, 2', 3, 3', wherein at least one proximate layer 2,
2', 3, 3" directly adjacent to the patchwork layer 2, 2', 3, 3' comprises at least one
zone 2.1 to 2.n, 2".1 to 2'.n, 3.1 to 3.n, 3".1 to 3'.n comprising the first material or
the second material;

- laminating the stack of layers 2, 2, 3, 3' together by heat and/or pressure and/or

gluing.
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The patchwork layer 2, 2', 3, 3' may be produced by:

- creating at least one recess in one layer 2, 2', 3, 3' essentially consisting of one of
the first or second material;

- at least partially filling at least one of said recesses with a patch at least compris-

ing the other of the first or second material.

The first material may be harder than the second material. For example the first
material may be PC, PET or PET-G and the second material may be an elastomer,
as for example PU, or even preferably a thermoplastic elastomer (TPE) like TPU.
In the present document the designation of first and second material may always be
exchanged. The single limitation is that the smoother material should be in princi-

ple used to embed chip modules or similar elements inserted in the laminated body.

There may be more or less layers 2, 2', 3, 3' than shown in the figures, the number
of patchwork layers and the number of non patchwork layers being variable, as
their ordering in the stack of layers. The single restriction it that it should result in a
localized uninterrupted bridge of one material between the two faces of the func-

tional laminate 1.

The functional laminate 1 may be used as an inlay or a prelaminate for manufactur-

ing a security document, such as a passport, an ID or a card.
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LIST OF REFERENCES

1 functional laminate
2, 2' layer

2.1 to 2.n zone, patch
3, 3' layer

3.1 to 3.n zone, patch
4 chip module

5 antenna coil

6.1 to 6.n auxiliary material
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1.

CLAIMS

Functional laminate (1) comprising at least two co-laminated layers (2, 2, 3,
3’), wherein at least one of the layers (2, 2', 3, 3") is a patchwork layer consist-
ing of zones (2.1 to 2.n, 2.1 to 2'.n, 3.1 to 3.n, 3".1 to 3".n) of multiple types dis-
tinct from each other, wherein at least one zone (2.1 to 2.n, 2.1 to 2'.n, 3.1 to
3.m, 3'.1 to 3".n) of a first type comprises a first material and at least one zone
(2.1to2n,2'.1to2'n, 3.1to 3.n,3".1to 3".n) of a second type comprises a sec-
ond material, distinct from the first material, and wherein the proximate layer
or layers (2, 2, 3, 37) of the at least one patchwork layer (2, 2', 3, 3") comprise
at least one zone (2.1 to 2.n, 2'.1 to 2'.n, 3.1 to 3.n, 3'.1 to 3'.n) comprising the

first or the second material.

Functional laminate (1) according to claim 1, wherein at least one uninterrupted
bridge of the first or second material is formed between two faces of the func-

tional laminate (1).

Functional laminate (1) according to one of the preceding claims, wherein at
least a portion of the uninterrupted bridge forms a vertical column with respect
to a normal on a surface of the functional laminate (1), the vertical column ex-

tending through the entire functional laminate (1).

Functional laminate (1) according to one of the preceding claims, wherein the
patchwork layer (2, 2', 3, 3") essentially consists of one of the first or second
material, and has at least one recess at least partially filled with a patch at least

comprising the other of the first or second material.
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5. Functional laminate (1) according to one of the preceding claims, wherein the

zones of the patchwork layer (2, 2', 3, 3") form a security pattern.

6. Functional laminate (1) according to one of the preceding claims, wherein the
first material is more solid and mechanically resistant than the smoother second

material.

7. Functional laminate (1) according to one of the preceding claims, wherein at

least the first or second material is a plastic material.

8. Functional laminate (1) according to one of the preceding claims, wherein the

first material is a polycarbonate or a polyethylene terephthalate.

9. Functional laminate (1) according to one of the preceding claims, wherein the

second material is a polyurethane, preferably a thermoplastic polyurethane.

10. Functional laminate (1) according to one of the preceding claims, wherein a
chip or a chip module (4) is arranged in at least one of the zones of the patch-

work layer (2, 2', 3, 3").

11. Functional laminate (1) according to claim 10, wherein the chip or the chip

module (4) is totally embedded in the first or second material.

12. Utilisation of a functional laminate (1) according to one of the claims 1 to 11

as an inlay or a prelaminate for manufacturing a security document.

13. Security document comprising a functional laminate (1) according to one of the

claims 1 to 11.

14. Method for manufacturing a functional laminate (1) according to one of the

claims 1 to 11, the method comprising the following steps:

-15-
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- providing at least one patchwork layer (2, 2', 3, 3");

- stacking the patchwork layer (2, 2', 3, 3") with at least one other layer (2, 2/,
3, 3’) in order to obtain a stack of layers (2, 2', 3, 3”), wherein at least the
proximate layer or layers (2, 2', 3, 3°) directly adjacent to the at least one
patchwork layer comprise at least one zone (2.1 to 2.n, 2.1 to 2'.n, 3.1 to
3., 3".1 to 3".n) comprising the said first or the said second material;

- laminating the stack of layers (2, 2', 3, 37) together by heat and/or pressure

and/or gluing.

15. Method according to claim 14, wherein the layers (2, 2', 3, 3”) are arranged in a
way to form an uninterrupted bridge of the first or second material between two

faces of the stack of layers (2, 2', 3, 3°).

16. Method according to one of the claims 14 or 15, wherein providing the patch-
work layer (2, 2', 3, 3") comprises the steps:
- creating at least one recess in a layer (2, 2', 3, 3') essentially consisting of one
of the first or second material;
- at least partially filling at least one of said recesses with a patch at least com-

prising the other of the first or second material.

17. Method according to claim 16, wherein the patch is supported by a thin auxil-
iary material (6.1 to 6.3).

18. Method according to one of the claims 16 or 17, wherein the recess is cut out

by drilling and the patch is poured into the recess.
19. Method according to one of the claims 14 to 18, wherein a chip or a chip mod-

ule (4) is positioned adjacently to one of the patchwork layers (2, 2', 3, 3') be-

fore lamination.

- 16 -
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20. Method according to one of the claims 16 to 19, wherein the chip or chip mod-
ule (4) is at least partially positioned in a recess formed in one of the zones (2.1
to 2.n,2".1 to 2'.n, 3.1 to 3.n, 3".1 to 3".n) of the patchwork layer (2, 2', 3, 3') be-

fore lamination.

-17 -



WO 2009/135823 PCT/EP2009/055381

\\ -3

2.3 2.5
S

X SR XA X AKX S 8K AR ITIKARICRARKIGK KKK A OSITOTeseTe eTeseTesesesesase 2
1 B REK] . R . ]

T BRI RIEIE AR IAARAK AN T T
| s e | ,
R O E I IO,
1 SIS, 2
KR IR IIIIEIICCRH X X XX
l I B SRS ,

0%
] ke

2’1 2’2 23 2’4 2.9

2.1 2(2 2.3 2(4 2.5
S

0%
Sototek

3.1 3.2 3.3 34 3.5

I 5 250 ! " g

g XX R R IREA GGG I ARG IGE I RE A I IGA AR ARG IR A I IR A IR KKK
1 RS
)
. KOS IR IREEIA GG IEILICIE IR I IR I I IR I IR IS I IR I IR IR I I K I IR K] 2
PR s
)
SITITITITOTOTTITN 3
bS]
l ] b ]

AR

3.1 32 33 3.4 3.5



WO 2009/135823

PCT/EP2009/055381

3

e
oS
%,
KRN
SRR
SRR
RN
SRS
oot
KRS

5
fRRRLLR
2SR
QS
CRRRRKS
SRS
SIS
o2

e

<

X
55555

%

5
S9os%e%e?
505

f<
P

K%
o505

NS

%
]
]

)
39S
258
5

$%
2
S

255

,
55

o0
4

et

:

s
%

>
2N
0%
KN
RN
Q%
S
e
900!
QLR
SEsss
5555
X

NS

5%
%

(o
<5
o
b

.

<
%%
2K
KL
255
R
RN
o202,
L
255
e

<5

>
KR

KX

\

K
X
X
<

o
S
o
09
4
255N
S
%
o

e

SRR,
S
0%
0%
S

9Scssceses
&

29558
SR
5
ot

o
<5
o
o
X
3
5
SN
%%
&

=
SRR
SRR
&
%0
00580009
255
5
55
S
L

0%
%

s

<X

S

oS ssatesetote?
’ff“oo

SRS
RS

SRS

K

SR

55

55555

ot

&

0GR RLKN

050%%%%

&%

5
$RERR

25
R
oS0te%e!
s
0%
<5
Seso%er Jotesels
S
PRI
5
<
55
2999
o
S
%
~

0%
S
QRIILLRIKEE,
KSR
g
&
%%
555
KL
2%
RS
5
&

X
&

%%
5%
%

iy
Sffss

f5
&

[

5.1 5.2




WO 2009/135823 PCT/EP2009/055381

3/3

2 21 22 23 2.4 25 26 27

T ) ]
P P,
| R g

I_L

S
N
N

FIG 7



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/055381

CLASSIFICATION OF SUBJECT MATTE

INV. B32B3/18 B42015/00 G06K19/077

According to International Patent Ciassification (IPC) or to both national classification and iPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B32B  GO6K - B42D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the internationai search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data .

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X EP 1 574 359 A (CANADIAN BANK NOTE CO LTD 1-8,
[CA]) 14 September 2005 (2005-09- 14) ' 11-13
figures 1-4
claims

paragraphs [0009], [0011], [0023]

X US 5 217 794 A (SCHRENK WALTER J [US]) 1-9,14,

8 June 1993 (1993-06-08) 15
claims

column 3, lines 18-26
column 16, lines 16-62

A US- 2004/182939 Al (FURST STEFAN [DE] ET AL 1-20
FUERST STEFAN [DE] ET AL)

23 September 2004 (2004-09-23)
paragraphs [0010], ([0018], [0030]

_____ .

m Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the art which is not

) considered to be of.particular relevance

*E* earlier document but published on or after the international
filing date

‘L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of paricular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
merrl\ts such combination being obvious fo a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

11 September 2009

Date of mailing of the international search report

21/09/2009

Narme and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 3403016

Authorized officer

Somerville, Fiona

Form PCT/ISA/210 (second shaet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

| PCT/EP2009/055381

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Flélevant to claim No.

A

WO 2007/089140 A (SDU IDENTIFICATION B V
[NL]; WESSELINK WILHELMUS JOHANNES [NL];
VAN DE) 9 August 2007 (2007-08-09)

page 2, lines 18-27

| US 2003/052177 Al (HALOPE CHRISTOPHE [FRI)
20 March 2003 (2003-03-20)

paragraphs [0005], [0022]

-US 2007/062629 Al (MONTEILLIET GILLES

[FR]) 22 March 2007 (2007-03-22)
paragraphs [0010], [0026] - [0028]
[0032], [0033], [0037] .
figure 2

1-20

1-20

Form PCT/1SA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

-PCT/EP2009/055381
Patent document Publication Patent family Publication

cited in search report - date member(s) date
EP 1574359 A 14-09-2005 AU 2005201064 A1l 29-09-2005
- CA 2499912 Al 11-09-2005
NZ 538800 A 29-09-2006
US 2005202249 A1l- 15-09-2005
US 5217794 A 08-06-1993 AT . 170455 T 15-09-1998
.- AU . 1151392 A 27-08-1992
. CA 2100061 Al 23-07-1992
CN 1063449 A 12-08-1992
DE 69130118 D1 08-10-1998
DE 69130118 T2 20-05-1999
EP 0647183 Al 12-04-1995
FI 933294 A 21-07-1993
JP 6506408 T 21-07-1994
MX 9200263 Al 01-07-1992
us 5316703 A 31-05-1994
WO 9212857 Al 06-08-1992
US 2004182939 Al 23-09-2004 AT 335254 T - 15-08-2006
‘ CN 1519774 A 11-08-2004
DE 10304824 A1l 12-08-2004
EP 1443455 A2 04-08-2004
ES © 2269895 T3 - 01-04-2007
JP 2004234638 A - 19-08-2004
KR 20040069955 A '06-08-2004
WO 2007089140 A 09-08-2007 EP 1969536 Al 17-09-2008
NL 1030865 C2 09-07-2007
US 2003052177 Al 20-03-2003 AT 336253 T 15-08-2006
: : _ AU 2002339052 B2 28-08-2008
‘BR 0205985 A 21-10-2003
CA 2429435 Al 27-03-2003
CN 1476587 A 18-02-2004
DE 60213619 T2 18-10-2007
EP 1425714 Al 09-06-2004
FR 2829857 Al 21-03-2003
WO 03025850 Al - 27-03-2003
HK 1063232 Al 20-04-2007
JP 4249020 B2 02-04-2009
JP 2005503620 T 03-02-2005
MX  PA03004197 A 20-04-2004
NO 20032102 A 11-07-2003
NZ 525890 A 24-12-2004
PL 361780 Al 04-10-2004
RU 2295155 C2 10-03-2007
TW 222601 B- 1 21-10-2004
US 2007062629 Al- 22-03-2007 BR P10410965 A 04-07-2006
‘ CN 1853185 A 25-10-2006
EP 1634223 Al 15-03-2006
FR 2855890 Al 10-12-2004
WO 2005004048 Al 13-01-2005
RU 2303286 C2 20-07-2007

Form PCT/ISA/210 (patent family annex) (April 2008)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

