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(57) Adatacarrier (1) for asecurearticle (10)extends
along an extension direction (E) and along a transverse
direction (T) extending perpendicularly to the extension
direction (E) and comprises at least one light guiding
element (2) and at least one security element (3). The
light guiding element (2) is configured to guide light such
that light illuminating the light guiding element (2) is
guided along the light guiding element (2). The light
guiding element (2) and the security element (3) are
arranged such, that light being guided along the light
guiding element (2) is illuminating the security element
(3). The security element (3) comprises or consists of at
least one light scattering element (4) being configured to
scatter light upon an illumination with light by the light
guiding element (2).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a data carrier according to claim 1, to a secure article comprising or consisting of
such a data carrier according to claim 14, and to a method of producing such a data carrier according to claim 15.

PRIOR ART

[0002] Datacarriers for securearticles suchassmart cardsaresusceptible to forgery.Various typesof security elements
exist that serve the purpose of protecting the data carriers against forgery. For instance, data carriers that provide a visual
feedback such as an illumination have been developed. However, many data carriers provide insufficient protection such
as insufficient illumination.

SUMMARY OF THE INVENTION

[0003] It is an object of the present invention to provide a data carrier that provides increased security against forgery.
[0004] This object is achieved with a data carrier according to claim 1. In particular, a data carrier for a secure article is
provided, wherein the data carrier extends along an extension direction and along a transverse direction extending
perpendicularly to the extension direction. The data carrier comprises at least one light guiding element and at least one
security element. The light guiding element is configured to guide light such that light illuminating the light guiding element
is guided along the light guiding element. The light guiding element and the security element are arranged such, that light
being guided along the light guiding element is illuminating the security element. The security element comprises or
consists of at least one light scattering element being configured to scatter light upon an illumination with light by the light
guiding element.
[0005] That is, upon an illumination of the light guiding element with light, said light is preferably guided along the light
guiding element. A direction along which the light is guided preferably depends on an orientation of the light guiding
element within the data carrier. For instance, and as will be explained in greater detail further below, the light guiding
element can be extending along the transverse direction of the data carrier. In this case, the light being guided along the
light guiding element is preferably guided along the transverse direction of the data carrier as well. It should be noted that
that said guiding of light by the light guiding element can be in a directed manner or in an undirected manner. That is, the
light guiding element is preferably configured to allow the light to go through it and could be, for instance, simply a
transparent layer, see also further below. In other words, the light guiding element can be seen as a being configured to
pass light in order to illuminate the security element. That is, the light guiding element is preferably configured to illuminate
the security element, in particular the light scattering element. That is, light that is guided along the light guiding element is
preferably illuminating the light scattering element. Hence, light being guided along the light guiding element is preferably
incident on the light scattering element, whereby the light scattering element is illuminated. Upon illumination, the light
scattering element is configured to scatter said incident light. In other words, the light scattering element is configured to
generate scattered light.
[0006] Said scattered light is preferably detectable, for instanceby anobserver of a data carrier or by a detection device.
As such, it is preferred that the data carrier is preferably configured such that the scattered light can reachan outside of the
datacarrier. Beingdetectablebyanobservermeans that theobserverperceives, inparticular sees, thescattered light. The
observer can be a security officer of the like. Being detectable by a detection device means that the scattered light is
detected by a physical device such as a camera.
[0007] In any case, said scattered light preferably serves the purpose of verifying the authenticity of the data carrier. In
fact, if the security element emits scattered light upon an illumination of the light guiding element, the presence of said
scattered light is indicative of the authenticity of the data carrier.
[0008] To this end it is conceivable that the security element consists of at least one light scattering element. In other
words, the light scatteringelement canprovide or form the security element. In this case, any statementsmadewith regard
to the light scattering element as such likewise apply to the security element and vice versa. However, it is likewise
conceivable that the security element comprises further component(s), in particular at least onemasking element that will
be described in greater detail below, and wherein said further component(s) together with the light scattering element
provide the security element.
[0009] The security element, in particular the light scattering element, preferably comprises or consists of a print that is
preferably printed on the light guiding element, in particular on a surface of the light guiding element.
[0010] The security element, in particular the light scattering element, preferably comprises or consists of a light
scattering ink and/or light scattering particles. Additionally or alternatively, the security element, in particular the light
scattering element, is preferably transparent and/or photochromic.
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[0011] That is, the light scattering element can comprise a light scattering ink. The light scattering ink preferably is a
commercially available inksuchasEptainkLDI.The light scattering inkmaybe invisibleor transparent innatural or artificial
light condition or without any illumination by the light guiding element, but can be configured to diffusively scatter upon
illumination.Assuch,a light scatteringelement canbeprovided that isnaked to thebareeyeunlesswhenbeing illuminated
with light. It is likewise conceivable that the light scattering ink is composed of at least two non-miscible liquids that create
micelles that are configured to scatter incident light. Other light scattering inks are likewise conceivable, for instance a
photoluminescent ink. Additionally or alternatively, it is likewise conceivable that the light scattering element comprises
light scattering particles such as nanoparticles that scatter impinging light. Various particles or nanoparticles are
conceivable suchasmetals,metalloids ormetal oxides, for examplegold, silver, or silicon.Other particlesor nanoparticles
are however likewise conceivable, for instance nonmetallic or non-oxyde materials. In particular, a size of the particles is
preferably such that they are configured to scatter the impinging light. As such, it is preferred that the particles are
nanoparticles, i.e. haveasize in thenanometer regime.Aphotochromic security element preferably comprisesor consists
of aphotochromic ink.That is, thesecurity element canbeconfiguredsensitive to illuminationbyaparticularwavelengthor
wavelength region. The light scattering element is preferably configured to direct scattered light, for example, towards an
outside of the data carrier or, and as will be explained in greater detail below, towards further components of the security
element suchasamaskingelement.Saiddirectionof scattered light by the light scatteringelement could becausedbyMie
scattering or Rayleigh scattering, for instance. In the event of the light scattering element comprising or consisting of a
photoluminescent ink, the light scattering element is preferably configured to scatter incident light by 360°. The light
scattering element can be configured such that it scatters impinging light of particular wavelengths only. In other words,
depending on awavelength of the impinging light at least part of said impinging light is not scattered by the light scattering
element but, for instance, absorbed. Additionally or alternatively, the light scattering element can be configured such that a
wavelength of the scattered light being scattered by the light scattering element differs fromawavelength of the light being
incident on the light scattering element. For instance, light being impinging on the light scattering element could have the
colour green, whereas the light scattering element scatters light of the colour red.
[0012] The light guiding element is preferably transparent. Additionally or alternatively, the light guiding element
preferably comprises or consists of at least one polymer, preferably a thermoplastic polymer and/or a transparent polymer
such as polyethylene terephthalate (PET), polyvinyl chloride (PVC), or polycarbonate (PC).
[0013] That is, the light guiding element particularly preferably comprises or consists of a transparent polymer, in
particular a transparent thermoplastic polymer.
[0014] Upon illumination with light, the light guiding element is preferably configured to guide said light along the
transverse direction of the data carrier.
[0015] The light is preferably guided along the light guiding element via internal reflection of the light within the light
guiding element. In fact, the light is preferably reflected on surfaces of the light guiding element, in particular on a top
surface and an opposing bottom surface of the light guiding element.
[0016] At least some of the light is preferably reflected through one or more surfaces of the light guiding element, in
particular the top and/or bottom surface of the light guiding element, and wherein said reflected light is preferably
illuminating the light scattering element.
[0017] The light guiding element is preferably provided as a layer that extends along the transverse direction of the data
carrier.Additionally or alternatively, thesecurity element, in particular the light scatteringelement, is preferablyprovidedas
a layer that extends along the transverse direction.
[0018] That is, the light guidingelement canbeprovided in the formof a layer. Said layer preferably definesa top surface
andanopposingbottomsurface. It is furthermorepreferred that the layerextendsalong the transversedirectionof thedata
carrier, wherein the light being guided along the light guiding element will be guided along the transverse direction aswell.
Said layer could be a polymer layer as mentioned earlier.
[0019] Thesecurityelement, inparticular the light scatteringelement, canhave theshapeofa layeraswell. For instance,
a light scattering ink could be printed in the formof a layer. It is furthermore preferred that the security element, in particular
the light scattering element, in the form of the layer defines a top surface and an opposing bottom surface and/or extends
along the transverse direction of the data carrier.
[0020] Thedata carrier preferably comprisesa transparent region. Thesecurity element, in particular the light scattering
element, is preferably at least partially arranged on and/or in said region. Additionally or alternatively, the light guiding
element is preferably arranged at least partially on and/or in said region.
[0021] That is, the data carrier preferably comprises a transparent region. Within the field of the card industry, said
transparent region is commonly referred to as a clear window, i.e. one ormore transparentmaterials, typically transparent
polymers such as those used in a carrier body.
[0022] That is, said transparent region is preferably at least partially arranged, in particular provided, by a carrier body.
Hence, the data carrier preferably comprises a carrier body. The carrier body preferably comprises or consists of at least
one polymer, preferably a thermoplastic polymer and/or a transparent polymer, the at least one polymer particularly
preferably being polyvinyl chloride and/or polyethylene terephthalate and/or recycled polyvinyl chloride (rPVC) and/or
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recycled polyethylene terephthalate (rPET) and/or polylactic acid (PLA). That is, the carrier body can comprise or consist
of recycled materials. It is likewise conceivable that the carrier body comprises or consists of bio-sourced materials.
Additionally or alternatively, the carrier body preferably comprises or consists of one or more layers. If two or more layers
are present said layers are preferably arranged above one another, particularly preferably stacked, when seen along the
extension direction. The extension direction can be seen as vertical direction and the transverse direction can be seen as
horizontal direction. To this end, it is preferred that the carrier body comprises or consists of one or more layers of one or
morepolymers. In fact, the carrier body preferably corresponds to amulti-layer structure. The layers of the carrier body are
preferably connected to one another by a lamination process as it is known in the art as well.
[0023] The light guiding element and/or the security element, in particular the light scattering element, are preferably at
least partially arranged on and/or in the carrier body. For example, the light guiding element can be arranged such as
embedded within the carrier body. In particular, the light guiding element can be part of the carrier body. Namely, and as
mentioned earlier, the light guiding element could be a polymer layer, andwherein it is conceivable that said polymer layer
forms part of the carrier body. In other words, the transparent region can partially or entirely comprise the light guiding
element. Again in other words, the light guiding element can partially or entirely extend through the transparent region
and/or form the transparent region. Likewise, the security element, in particular the light scattering element, could be
arranged such as embedded within the carrier body for instance by printing a light scattering ink onto the light guiding
element in the formof the polymer layer that forms part of the carrier body. However, it is likewise conceivable that the light
guidingelement and/or the security element areprovidedat least partially outsideof the carrier body.For instance, the light
guiding element could be arranged as an additional layer that is arranged above the carrier body with respect to the
extension direction, and wherein said additional layer is glued or otherwise attached to the carrier body. Likewise, the
security element such as the light scattering element could be printed on the light guiding element in the form of the
separate polymer layer being arrangedoutsideof the carrier body and thereby bearrangedoutsideaswell.Within the field
of the card industry said carrier body is commonly referred to as card body.
[0024] The light guidingelement is preferably arrangedsoas tobe illuminatedbyanexternal light sourcebeingprovided
outsideof thedata carrier. Additionally or alternatively, thedata carrier preferably comprisesat least oneedge regionbeing
in connection with and/or being at least partially provided by the light guiding element, said edge region being at least
partially transparent.
[0025] That is, the light guiding element is preferably arrangedwithin the data carrier such that it can be illuminatedwith
an external light source from an outside of the data carrier. In other words, an illumination of the light guiding element and
thus the generation of the scattered light by the light scattering element can take place from an outside of the data carrier.
The external light source can be a flashlight, a lamp of mobile phone, etc. that allows an illumination of the light guiding
element.
[0026] The light guiding element is preferably illuminated through the at least partially transparent edge region. That is,
the data carrier preferably comprises side edges extending along the extension direction, and wherein a number of side
edges depends on a shape of the data carrier. For instance, if the data carrier has a square or rectangular shape it has four
side edges. The term "side edge" thus refers to a surface that runs froma top side of the data carrier to a bottom side of the
data carrier along the extension direction and provides a thickness of the data carrier. A region of the data carrier that
comprises a side edge of the data carrier is understood as an edge region of the data carrier. One or more of said edge
regions canbeat least partially transparent. That is, when seenalong theextension direction of the data carrier only part of
the edge region can be transparent, for instance a middle part of the edge region, wherein a part above and below said
middle region can be non-transparent such as opaque. However, it is likewise conceivable that not only a part such as the
middlepart is transparent but that theentireedge region is transparent. The transparent edge region inanycaseserves the
purposeof allowing light fromanexternal light source to enter thedata carrier, in particular the light guidingelement. To this
end it is conceivable that the data carrier comprises at least one transparent edge region that is in connectionwith the light
guiding element. For instance, the transparent region or clear window mentioned earlier could be arranged in the edge
regionof thedata carrier or anyother transparentmaterial that has theability toguide the light from theexternal light source
into the light guiding element. Additionally or alternatively, it is likewise conceivable that the edge region is at least partially
provided by the light guiding element. For instance, the light guiding element can be arranged in the data carrier such as to
extend from the side edge of the data carrier at least partially into the data carrier, and wherein the light guiding element in
the region of the edge region of the data carrier forms the edge region.
[0027] The data carrier preferably further comprises at least one internal light source that is configured to illuminate the
light guiding element. The internal light source preferably is an LEDmodule. Additionally or alternatively, the internal light
source is preferably configured to bepassively powered for instanceupon communication of the data carrierwith a remote
device.
[0028] That is, the data carrier can comprise an internal light source that forms part of the data carrier. Said internal light
source canbeprovided in addition or in the alternative to theability of the data carrier to be illuminatedwith anexternal light
source as described above.
[0029] The internal light source preferably is an LEDmodule. The internal light source, in particular the LEDmodule, is
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preferably passively powered. Said internal light source is preferably powered by RFID upon usage of the data carrier,
when the data carrier is communicating with a remote device such as an RF reader or the like. A passive powering of the
internal light source byRFID can be achieved by providing an antenna exhibitingRFperformance. That is, the data carrier
preferably comprises a radio-frequency (RF) antenna. TheRFantenna is preferably in connectionwith suchas connected
to the internal light source such as the LEDmodule. The antenna is preferably configured to communicatewith the remote
device being arranged remotely from the data carrier in awirelessmanner, in particular via electromagnetic radiation such
as the just-mentioned radio waves. The antenna is preferably configured to power the internal light source upon its
communicationwith the remotedevice.Thus, the remotedevicepreferably is configured toemit electromagnetic radiation,
in particular radiowaves.The remotedeviceparticularlypreferably corresponds toanRF readeras it is known in thefieldof
the art. Other RFID devices are likewise conceivable and well-known in the state of the art. For instance, the data carrier
could comprise a transponder module exhibiting RF performance, wherein the principle of operation is a just described.
That is, the data carrier preferably lacks a source of energy such as a battery in order to power the light source.
Nevertheless, the data carrier can comprise a source of energy such as a battery to power the internal light source.
Moreover, sources other than RFID sources for lightning the internal light source are likewise conceivable. For example,
the data carrier could comprise at least one capacitive sensor that is in connection with the internal light source andwhich
powers the internal light source upon the capacitive sensing of a finger touching the capacitive sensor. Said capacitive
sensor is preferably a fingerprint sensor module as it is known in the art and which provides the data carrier with a
fingerprint recognition.
[0030] The security element, in particular the light scattering element, is preferably arranged at least partially over-
lapping with the light guiding element when seen along the extension direction of the data carrier.
[0031] That is, when seen along the extension direction of the data carrier the security element, in particular the light
scattering element, is preferably arranged above or below the light scattering element. That is, when the extension
direction is seen as vertical direction of the data carrier, a vertical position of the security element and a vertical position of
the light guiding element preferably differ fromone another.With respect to the horizontal direction, it is however preferred
that a horizontal position of the security element and a horizontal position of the light guiding element are at least partially
coinciding.
[0032] The light scattering element is preferably arranged directly on the light guiding element, in particular on a surface
of the light guiding element. Alternatively, the light scattering element is preferably arranged at a distance from the light
guiding element with respect to the extension direction.
[0033] The security element, in particular the light scattering element, being directly arranged on the light guiding
element is preferably arranged such as printed on the top surface and/or the bottomsurface of the light guiding element. In
this case a surface contact is preferably established between the surface of the security element, in particular the light
scattering element, and the surface of the light guiding element.
[0034] However, it is likewise conceivable that the security element, in particular the light scattering element, and the
light guidingelement arearranged separated fromoneanotherwith respect to theextension direction of the data carrier. In
this case it is preferred that one or more transparent components, in particular one or more transparent layers such as
transparent polymer layers of a carrier body or card body are arranged between the security element and the light guiding
element with respect to the extension direction, see further below.
[0035] The light guidingelement preferably extends partially or entirely along the transverse direction of the data carrier.
Additionally or alternatively, thesecurity element, in particular the light scatteringelement, preferably extendsat partially or
entirely along the transverse direction of the data carrier.
[0036] That is, a width of the light guiding element can be equal to or smaller than a width of the data carrier when seen
along the transverse direction. Likewise, awidth of the security element, in particular of the light scattering element, canbe
equal to or smaller than awidth of the data carrierwhen seenalong the transverse direction. It is furthermore preferred that
a width of the security element, in particular of the light scattering element, is equal to or smaller than a width of the light
guiding elementwhen seen along the transverse direction. In other words, a spatial expansion of the light guiding element
and/or of the security element, in particular of the light scattering element, can be equal to or smaller than the width or
spatial expansion of the width of the data carrier along the transverse direction.
[0037] The security element preferably comprises at least one masking element. Themasking element is preferably at
least partially overlapping the light scattering element with respect to the extension direction. The masking element is
preferably configured to block part of the light being scatteredby the light scatteringelement towards anoutside of the data
carrier. Additionally or alternatively, the masking element is preferably at least partially overlapping the light guiding
element with respect to the extension direction and is configured to block part of the light being guided along the light
guiding element towards an outside of the data carrier. Additionally or alternatively, the masking element is preferably
configured to be at least regionally illuminated by the light guiding element and/or the light scattering element.
[0038] In this case, the security element is preferably provided by the combination of the light scattering element and the
masking element. The masking element is preferably configured to absorb part of the light being scattered by the light
scattering element and/or being guided along the light guiding element. The masking element preferably is opaque. The
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masking element can be a print, a metallic foil or the like. For example, the masking element can be an opaque ink that is
printed on a surface of one of the layers of the carrier body mentioned earlier. The masking element is preferably
illuminatedwith the scattered light of the light scatteringelement. In this case, the light scatteringelement canmerely serve
the purpose of an illuminable element that illuminates the masking element which can be of any shape, and wherein the
masking element defines the actual shape of the security element. For example, the light scattering element can be
provided as a squared layer and the masking element can define an image of the holder of the data carrier. That is, the
masking element defining the actual shape of the security element can be patterned to block and permit passage of
predetermined portions of the scatter light of the light scattering element to define the image and/or alphanumeric
character. Additionally or alternatively, the masking element can serve the purpose of delimiting the light scattering
element in order to define, for instance, a shape of the security element such as an alphanumeric character or image, see
also further below.When seen along the extension direction and along the top side of the data carrier towards the bottom
side of the carrier body, it is preferred that the light scattering element is arranged after the masking element, and that the
light guiding element in turn is arranged after the light scattering element. In other words, the light scattering element is
preferably arranged between themasking element and the light guiding element with respect to the extension direction. It
is furthermorepreferred that themaskingelementand/or the light scatteringelementand/or the light guidingelementareat
least partially overlapping with respect to the extension direction. That is, these elements are preferably arranged at least
partially above one another, i.e. at least partially congruent, with respect to the extension direction.
[0039] The security element, in particular the light scattering element and/or the masking element, preferably has the
shape of an image and/or of an alphanumeric character.
[0040] That is, the security element preferably has the shape of an image and/or of an alphanumeric character. Non-
exhaustive examples of an image are aportrait or photographor biometric information suchas a fingerprint e.g. of a holder
of the data carrier, an outline of a country, a state coat of arms, a state flag, a signature, geometric objects such as lines,
circles, etc. Non-exhaustive examples of an alphanumeric character are a date of birth, a name, a social security number
e.g. of theholder of the data carrier, anexpiry date, etc. In theevent that the light scatteringelement constitutes the security
element, it is preferred that the light scattering element has the shape of an image and/or of an alphanumeric character. In
the event of the security element additionally comprising the masking element, it is preferred that the masking element
defines a shape in the form of an image and/or of an alphanumeric character. The data carrier can comprise at least one
coating such as a back reflecting coating that serves the purpose of increasing a light yield of the data carrier. Additionally
or alternatively, the data carrier can comprise an optical refractive index adaption being provided by at least two of its
layers, wherein said adaption serves the purpose of increasing the light yield of the data carrier as well.
[0041] In another aspect, a secure article comprising or consisting of at least one data carrier as described above is
provided. The secure article preferably is a smart card such as a banking card or an identify card, a passport, an electronic
tag, a travel ticket or the like.
[0042] Any statementsmade herein regarding the data carrier per se preferably likewise apply to the secure article and
vice versa.
[0043] At this point it should beunderstood that thedata carrierper secan correspond to the securearticle. For instance,
the secure article can be an identity card, and wherein the data carrier itself provides the identity card, for example.
However, it is likewiseconceivable to introduceor incorporate thedatacarrier intoasecurearticle. Forexample, thesecure
article can be a passport, and wherein the data carrier is incorporated into a page of the passport.
[0044] In another aspect, a method of producing a data carrier extending along an extension direction and along a
transverse direction extending perpendicularly to the extension direction is provided. The data carrier preferably is a data
carrier as described above. The method comprises the steps of i) providing at least one light guiding element, and ii)
providing at least one security element. The light guiding element is configured to guide light such that light illuminating the
light guiding element is guided along the light guiding element. The light guiding element and the security element are
arranged such, that light being guided along the light guiding element is illuminating the security element. The security
element comprises or consists of at least one light scattering element being configured to scatter light upon an illumination
with light by the light guiding element.
[0045] Any explanationsmade herein regarding the data carrier per se or the secure article preferably likewise apply to
the method of producing the data carrier and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] Preferred embodiments of the invention are described in the following with reference to the drawings, which are
for the purpose of illustrating the present preferred embodiments of the invention and not for the purpose of limiting the
same. In the drawings,

Fig. 1 shows a cross-sectional view of a data carrier according to the invention;
Fig. 2a shows a top view of a data carrier according to the invention in the absence of an illumination with light;
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Fig. 2b shows a top view of the data carrier according to figure 2a upon an illumination with light;
Fig. 3a shows a photograph of data carriers according to the invention in the absence of an illumination and in the

presence of illumination an illumination;
Fig. 3b shows a photograph of data carriers according to the invention in the absence of an illumination and in the

presence of illumination an illumination.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0047] Aspects of a secure article 10 comprising a data carrier 1 according to the invention shall now be illustrated with
reference to the figures.
[0048] Figure 1 depicts a secure article 10 consisting of a data carrier 1 that extends along an extension direction E and
along a transverse direction Textending perpendicularly to the extension direction E. The data carrier 1 comprises a light
guiding element 2 and a security element 3.
[0049] The light guiding element 2 is configured to guide light such that light illuminating the light guiding element 2 is
guided along the light guiding element, here along the transverse direction T of the data carrier 1. Moreover, the light
guiding element 2 and the security element 3 are arranged such, that light being guided along the light guiding element 2 is
illuminating the security element 3, see e.g. figures 2a to 3b. The security element 3 comprises a light scattering element 4
being configured to scatter light upon an illumination with light by the light guiding element 2.
[0050] In the example depicted in figure 1 the light guiding element 2 is provided as a transparent layer that extends
entirely along the transverse direction Tof the data carrier 1. The light scattering element 4 consists of a print that is printed
on a surface 5 of the light guiding element 2 and extends partially along the transverse direction Tof the data carrier 1. The
securityelement3, inparticular the light scatteringelement4, isarrangedoverlappingwith the light guidingelement2when
seen along the extension direction E of the data carrier 1.
[0051] The data carrier 1 comprises transparent regions 6, andwherein the light scattering element 4 is at least partially
arrangedonand in said transparent regions 6.Said transparent regions6areprovidedbyacarrier body12, in particular by
transparent layers 13, 14 of the carrier body 12 that extend partially along the transverse direction T. In fact, and as follows
from figure 1, the data carrier 1 comprises a carrier body 12 that comprises several layers being arranged above one
another when seen along the extension direction E.
[0052] As furthermore follows fromfigure 1, the light guiding element 2 is arranged so as to be illuminated by an external
light source 7 being provided outside of the data carrier 1. In fact, the data carrier 1 comprises transparent edge regions 8
being provided by the light guiding element 2. Hence, by illuminating the data carrier 1 fromsaid edge regions 8, the light is
allowed toenter the light guidingelement 2and topass through the light guidingelement 2 in order to illuminate the security
element 3, in particular the light scattering element 4.
[0053] In the depicted example the data carrier 1 further comprising an internal light source 9 in the form of an LED
module that is configured to additionally illuminate the light guiding element 2. Said LED module 9 is configured to be
passivelypowered for instanceuponcommunicationof thedatacarrier1witha remotedevice.To thisend thedatacarrier 1
comprises an antenna such as an RFID antenna (not shown) being in connection with the LED module 9 via connection
elements 15 well-known in the art. Upon communication of the RFID antenna with a remote device, in particular an RF
reader (not shown) the LED module emits 9 light into the light guiding element 2 and thereby illuminates the security
element 3 via light being scattered at the light scattering element 4.
[0054] In the depicted example the data carrier 1 comprises twomasking elements 11, wherein said masking elements
11 are partially overlapping the light guiding element 2with respect to the extension direction E. Themasking elements 11
are configured to block part of the light being guided along the light guiding element 2 towards an outside. Here, said
masking elements 11 are opaque inks that are printed on a surface of two layers 16, 17 of the carrier body 12 and serve the
purpose of delimiting a shape of the security element 3.
[0055] When seen along the extension direction E and along a top side 18 of the data carrier 1 towards a bottom side 19
of the data carrier 1, the light scatteringelement 4 is arrangedafter the firstmaskingelement 10, the light guidingelement 2
in turn is arranged after the light scattering element 4, and the second masking element 10 is arranged after the light
guiding element 2. In other words, the light scattering element 4 and the light guiding element 2 are arranged between the
masking elements 10with respect to the extension direction E. However, it is likewise conceivable that the light scattering
element 4 serves the purpose of illuminating themasking elements 11. Themasking elements 11 can thus be seen as so-
called artworks that are commonly known in the field of the art.
[0056] Figures 2a and 2b show photographs of a data carrier 1 according to the invention that comprises a security
element 3 in the form of the alphanumeric character "THALES". Upon an illumination of the data carrier 1 through the
transparent edge regions 8 of the light guiding element 2, the security element 3 lightens up.
[0057] Similarly, figures 3a and 3b depict photographs of a data carrier comprising a security element 3 in the formof the
image of a globe. Upon illumination of the edge regions 8 of light guiding element 2, the security element lightens up.
[0058] In figures 2a to 3b an illumination of the data carrier 1 has been performed with an external light source, in
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particular with a flashlight of a mobile phone.

LIST OF REFERENCE SIGNS

[0059]

1 data carrier 12 carrier body
2 light guiding element 13 layer
3 security element 14 layer
4 light scattering element 15 connection element
5 surface 16 layer
6 transparent region 17 layer
7 external light source 18 top side
8 edge region 19 bottom side
9 internal light source
10 secure article E extension direction
11 masking element T transverse direction

Claims

1. A data carrier (1) for a secure article (10), the data carrier (1) extending along an extension direction (E) and along a
transverse direction (T) extending perpendicularly to the extension direction (E) and comprising:

- at least one light guiding element (2); and
- at least one security element (3),
wherein the light guiding element (2) is configured to guide light such that light illuminating the light guiding
element (2) is guided along the light guiding element (2),
wherein the light guidingelement (2) and the security element (3) are arranged such, that light being guided along
the light guiding element (2) is illuminating the security element (3), and
wherein thesecurity element (3) comprisesor consists of at least one light scatteringelement (4) beingconfigured
to scatter light upon an illumination with light by the light guiding element (2).

2. Thedata carrier (1) according to claim1,wherein the security element (3), in particular the light scattering element (4),
comprisesor consists of aprint that is preferably printedon the light guidingelement (2), in particular onasurface (5) of
the light guiding element (2).

3. The data carrier (1) according to any one of the preceding claims, wherein the security element (3), in particular the
light scattering element (4), comprises or consists of a light scattering ink and/or light scattering particles, and/or
wherein the security element (3), in particular the light scattering element (4), is transparent and/or photochromic.

4. The data carrier (1) according to any one of the preceding claims, wherein the light guiding element (2) is transparent,
and/or
wherein the light guidingelement (2) comprisesor consists of at least onepolymer, preferablya thermoplastic polymer
and/or a transparent polymer such as PET, PVC, or PC.

5. Thedata carrier (1) according to anyoneof thepreceding claims,wherein the light guidingelement (2) is providedasa
layer that extends along the transverse direction (T) of the data carrier (1), and/or
wherein the security element (3), in particular the light scattering element (4), is provided as a layer that extends along
the transverse direction (T).

6. Thedata carrier (1) according to any oneof the preceding claims,wherein the data carrier (1) comprises a transparent
region (6), and

wherein the security element (3), in particular the light scattering element (4), is at least partially arranged on
and/or in said transparent region (6), and/or
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wherein the light guiding element (2) is arranged at least partially on and/or in said transparent region (6).

7. The data carrier (1) according to any one of the preceding claims, wherein the light guiding element (2) is arranged so
as to be illuminated by an external light source (7) being provided outside of the data carrier (1), and/or
wherein the data carrier (1) comprises at least one edge region (8) being in connection with and/or being at least
partially provided by the light guiding element (2), said edge region (8) being at least partially transparent.

8. The data carrier (1) according to any one of the preceding claims, further comprising at least one internal light source
(9) that is configured to illuminate the light guiding element (2), and

wherein the internal light source (9) preferably is an LED module, and/or
wherein the internal light source (9) is preferably configured to be passively powered for instance upon
communication of the data carrier (1) with a remote device.

9. The data carrier (1) according to any one of the preceding claims, wherein the security element (3), in particular the
light scatteringelement (4), isarrangedat least partially overlappingwith the light guidingelement (2)whenseenalong
the extension direction (E) of the data carrier (1).

10. The data carrier (1) according to any one of the preceding claims, wherein the light scattering element (4) is arranged
directly on the light guiding element (2), in particular on a surface of the light guiding element (2), or
wherein the light scattering element (4) is arranged at a distance from the light guiding element (2) with respect to the
extension direction (E).

11. The data carrier (1) according to any one of the preceding claims, wherein the light guiding element (2) extends
partially or entirely along the transverse direction (T) of the data carrier (1), and/or
wherein the security element (3), in particular the light scattering element (4), extends at partially or entirely along the
transverse direction (T) of the data carrier (1).

12. The data carrier (1) according to any one of the preceding claims, wherein the security element (3) comprises at least
one masking element (11),

wherein the masking element (11) is at least partially overlapping the light scattering element (4) and/or the light
guiding element (2) with respect to the extension direction (E), and
wherein the masking element is configured to block part at least part of the light being scattered by the light
scatteringelement (4) or being guidedalong the light guidingelement (2) towards anoutsideof the data carrier (1)
and/or is configured to be at least regionally illuminated by at least one of the light guiding element (2) or the light
scattering element (4).

13. The data carrier (1) according to any one of the preceding claims, wherein the security element (3), in particular the
light scattering element (4) and/or the masking element (11), has the shape of an image and/or of an alphanumeric
character.

14. A secure article (10) comprising or consisting of at least one data carrier (1) as claimed in any one of the preceding
claims, the secure article (10) preferably being a smart card such as a banking card or an identify card, a passport, an
electronic tag, a travel ticket or the like.

15. Amethod of producing a data carrier (1) extending along an extension direction (E) and along a transverse direction
(T) extending perpendicularly to the extension direction (E), preferably a data carrier (1) as claimed in any one of
claims 1 to 13, wherein the method comprises the steps of:

- Providing at least one light guiding element (2); and
- Providing at least one security element (3),
wherein the light guiding element (2) is configured to guide light such that light illuminating the light guiding
element (2) is guided along the light guiding element (2),
wherein the light guidingelement (2) and the security element (3) are arranged such, that light being guided along
the light guiding element (2) is illuminating the security element (3), and
wherein thesecurity element (3) comprisesor consists of at least one light scatteringelement (4) beingconfigured
to scatter light upon an illumination with light by the light guiding element (2).
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