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(54) ABLATION BLOCKERS

(67) A data carrier (1) comprises in this sequence
along a first direction (d1) a cover layer (2), at least a first 1
processing layer (4a) and a second processing layer (4b), \
and a base layer (3). The data carrier (1) further com-
prises at least one protection structure (5a) which is ar-
ranged between the first and second processing layers
(4a, 4b). The protection structure (5a) is configured such
that, upon irradiation of electromagnetic radiation (R)
constituting a first spectrum along the first direction (d1),
the protection structure (5a) essentially entirely prevents
said electromagnetic radiation (R) from impinging on the
second processing layer (4b). A method of producing a
data carrier (1) comprises the steps of providing a cover
layer (2), at least a first processing layer (4a) and a sec-
ond processing layer (4b), a base layer (3) and at least
one protection structure (5a). The protection structure
(5a) is configured such that, upon irradiation of electro-
magnetic radiation (R) constituting a first spectrum along
the first direction (d1), the protection structure (5a) es-
sentially entirely prevents said electromagnetic radiation
(R) from impinging on the second processing layer (4b).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a data carrier
according to the preamble of claim 1, a security document
comprising such a data carrier and the use of such a data
carrier for producing a security document according to
claims 11 and 12, respectively. It furthermore relates to
a method of producing a data carrier according to claim
13.

PRIOR ART

[0002] A wide variety of measures in order to protect
data carriers such as identity cards, passports, bank
cards, etc., from forgers are known in the art. As such,
the provision of security elements such as data which is
assigned to an individual person owning the data carrier
is common. These may include personalized data such
as a name, a date of birth or a photo of the owner. When
a data carrier is stolen a forger usually tries to modify or
replace the personalized data on the stolen card. It is
therefore an aim to prevent or at least complicate the
modification or replacement of these data.

[0003] One way of preventing unauthorized copying,
alterations and forgeries on a data carriers lies in the
provision of a clear or see-though portion in the body of
a data carrier as is disclosed in WO 2012/097463. Said
see-through portion comprises two or more metallic lay-
ers which are provided with a security feature such as a
personalization by means of a laser ablation process.
However, during the manufacturing of the data carrier
while working with the laser on the upper metallic layer
the underlying metallic layer is unintentionally slightly ab-
lated, too. This is caused by the fact that part of the in-
duced laser energy penetrates the upper metallic layer
and impinges on the underlying metallic layer, whereby
an at least partial ablation of the underlying metallic layer
is caused. An adjustment of the laser power does not
prevent an ablation of the underlying metallic layer. This
unintentional damage of the underlying metallic layer de-
creases the contrast and functionality of the security fea-
ture.

SUMMARY OF THE INVENTION

[0004] Itis an object of the presentinvention to provide
a data carrier having a higher level of security. In partic-
ular, it is an object to provide a data carrier comprising
contrasty information.

[0005] This object is achieved with a data carrier ac-
cording to claim 1. In particular, a data carrier is provided
which comprises in this sequence along a first direction:
a cover layer, at least a first processing layer and a sec-
ond processing layer, and a base layer. The first and
second processing layers are configured to be processed
by means of electromagnetic radiation. The data carrier
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further comprises at least one protection structure which
is arranged between the first and second processing lay-
ers. The protection structure is configured such that, up-
on irradiation of electromagnetic radiation constituting a
first spectrum along the first direction, the protection
structure essentially entirely prevents said electromag-
netic radiation from impinging on the second processing
layer.

[0006] Thatistosay, the data carrier can be processed
by irradiating electromagnetic radiation constituting a
spectrum composed of one or more particular wave-
lengths, wherein the protection structure allows an im-
pingement of said radiation only on the first, i.e. upper
processing layer but prevents an impingement on the
second, i.e. underlying processing layer. The protection
structure can thus be seen as a blockage or barrier that
eliminates electromagnetic radiation which is used to
process the first processing layer and which passes the
first processing layer towards the underlying second
processing layer. In this way, the contrast of information
introduced into the data carrier by means of the electro-
magnetic irradiation is enhanced and, as a result, a data
carrier having an increased level of security is obtained.
[0007] An essentially entire prevention in the context
of the present invention means that typically more than
80%, preferably more than 90% of the impinging electro-
magnetic radiation is blocked by the processing struc-
ture.

[0008] The electromagnetic radiation preferably corre-
sponds to monochromatic radiation, particularly prefer-
ably to laser radiation, wherein the irradiation of laser
radiation on the first processing layer results in an at least
partial ablation of the first processing layer. In this way,
the first processing layer is modified, wherein the modi-
fied region, potentially together with unmodified regions
on the first processing layer and the unprocessed second
processing layer, can represent a security feature such
as personalized data. Conceivable personalized data are
graphical data, e.g. animage or alogo, or alphanumerical
data, such as a name or a date of birth of the owner of
the data carrier or machine-readable data, such as a bar-
code, respectively.

[0009] The protection structure can be configured such
that, upon irradiation of the electromagnetic radiation
constituting the first spectrum along a second direction
running opposite to the first direction, the protection struc-
ture essentially entirely prevents said electromagneticra-
diation from impinging on the first processing layer.
[0010] In other words, the protection structure acts as
a barrier or blockage for the respectively underlying
processing layer with regard to an irradiation of the wave-
length(s) constituting the first spectrum from both sides
of the data carrier, i.e. againstirradiation from a front side
of the data carrier, wherein the irradiation propagates
along the first direction extending from the cover layer
towards the base layer, as well as againstirradiation from
a back side of the data carrier, wherein the irradiation
propagates along the second direction extending from
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the base layer towards the cover layer. In this case the
first processing layer is processed from the front side and
the second processing layer is processed from the back
side of the data carrier, wherein the processing of one of
the processing layers does not affect the other process-
ing layer. Hence, a precise production of a personalized
or security-feature-bearing data carrier with the informa-
tion provided on the at least two processing layers is en-
abled. The present invention is thus also very suitable
for the provision of security features based on filters, such
as Moire-patterns.

[0011] The protection structure is preferably config-
ured such that, upon irradiation of electromagnetic radi-
ation constituting a second spectrum being different from
the first spectrum along the first direction, the protection
structure allows said electromagnetic radiation to im-
pinge on the first processing layer and on the second
processing layer. In addition or as an alternative the pro-
tection structure can be configured such, that upon irra-
diation of electromagnetic radiation constituting the sec-
ond spectrum along the second direction, the protection
structure allows said electromagnetic radiation to im-
pinge on the second processing layer and on the first
processing layer.

[0012] As will be explained in greater detail below, the
protection structure is preferably wavelength-specific.
That s to say, the protection structure can be configured
such that it allows the transmission of electromagnetic
radiation of one or more particular wavelengths but at
the same time prevents the transmission of electromag-
netic radiation of other one or more wavelengths. For
example, it is conceivable to provide a protection struc-
ture that is a barrier or blockage for electromagnetic ra-
diation having a wavelength of 14 = 355 nm but which
enables the propagation of electromagnetic radiation
having a wavelength of L, = 380 nm. If in a first step
radiation A4 = 355 nm is irradiated from the front side
(back side) of the data carrier along the first direction
(second direction), said radiation will at least partially ab-
late only the first processing layer (second processing
layer) because a further propagation towards the second
processing layer (first processing layer) is prevented by
the protection structure. If then in a second step radiation
Ao = 380 nm is irradiated from the front side (back side)
of the data carrier along the first direction (second direc-
tion) at positions where an ablation of the first processing
layer (second processing layer) has already occurred
during the first step, said radiation will propagate through
the protection structure and will at least partially ablate
also the second processing layer (first processing layer).
In this way a data carrier is generated wherein data is
selectively generated and visible in the first processing
layer and the second processing.

[0013] The protection structure can be configured to
absorb impinging electromagnetic radiation constituting
the first spectrum. Such a protection structure has the
function of an optical filter and allows electromagnetic
radiation of particular wavelengths to pass and at the
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same time prevents the propagation of electromagnetic
radiation having other particular wavelengths.

[0014] The protection structure can comprise one or
more additives and/or one or more pigments and/or one
or more dyes and/or one or more inks that are configured
to absorb impinging electromagnetic radiation constitut-
ing the first spectrum, the protection structure being pref-
erably configured to absorb in the ultraviolet region
and/or in the infrared region.

[0015] Hence, it is preferred to provide a protection
structure which is essentially transparent in visible light.
To this end a variety of additives and inks can be used
and which are well known to the person skilled in the art.
An example of an additive which absorbs electromagnet-
ic radiation in the ultraviolet region is based on a 2-hy-
droxyphenyl-s-triazine derivative such as the commer-
cially available Tinuvin® 1600 from BASF. Examples of
inks which absorb in the infrared region are the commer-
cially available spectraCARD IRB from Printcolor or
MSD4800 or MSC3600 from H. W. Sands.

[0016] If the protection structure is provided by means
of additives it is preferred to apply them in the form of a
matrix comprising them. For example, the additives can
be dispersed into a polymer matrix by using standard
extrusion equipment. A protection structure in the form
of an ink can be applied directly onto the base layer or
the cover layer, for example.

[0017] The protection structure can be configured to
reflect impinging electromagnetic radiation constituting
the first spectrum, the protection structure preferably be-
ing configured to fully reflect or diffusely reflect impinging
electromagnetic radiation constituting the first spectrum,
or the protection structure can be configured to diffusely
transmit impinging electromagnetic radiation constituting
the first spectrum. A full reflection occurs when the angle
of light incident on the protection structure equals the
angle of the light reflected from the protection structure.
A diffuse reflection, also known as scattered reflection,
refers to the scattering of incident light at many angles.
In this case the protection structure can be seen as a
diffraction grating or an optical grating. A scattered trans-
mission means that the power of the impinging electro-
magnetic radiation is reduced by the protection structure
such, that a processing of the processing layer lying be-
neath the protection structure by means of the transmit-
ted electromagnetic radiation is prevented.

[0018] The protection structure can comprise periodi-
cal structures that are configured to diffract impinging
electromagnetic radiation constituting the first spectrum,
or the protection structure can comprise nanoparticles,
such that impinging electromagnetic radiation constitut-
ing the first spectrum is scattered on a surface of the
nanoparticles. A protection structure in the form of nan-
oparticles can be provided by means of nanoparticles
embedded in a matrix, preferably in a plastic matrix. Con-
ceivable nanoparticles are silicon dioxide (SiO,) and ti-
tanium dioxide (TiO,) nanoparticles, for example.
[0019] Hence, in view of the above it can be said that
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the blockage or barrier provided by means of the protec-
tion structure can be based on the reflection, the trans-
mission or the absorption of the electromagnetic radiation
beingirradiated in order to process the processing layers,
wherein said reflection, transmission or absorption de-
pends on the particular wavelength of the irradiated elec-
tromagnetic radiation and the intrinsic properties of the
protection structure. To this end, the size and the com-
position of the nanoparticles can be used to effectuate a
diffraction of electromagnetic radiation of particular
wavelength(s). Likewise, a reflection, transmission or ab-
sorption occurring for electromagnetic radiation of par-
ticular wavelength(s) can be set based on the shape of
the periodical structures provided on the protection struc-
ture or the chemical composition or the thickness of the
protection structure.

[0020] The protection structure can be provided in the
form of one or more layers, wherein said one or more
layers extends at least partially between the first and sec-
ond processing layers along an extension direction, the
protection structure preferably being provided in the form
of an optical multilayer structure, such that impinging
electromagnetic radiation is blocked by interference phe-
nomena.

[0021] Hence, it is possible to provide a protection
structure in the form of a single layer that fully extends
between the first and second processing layers and
thereby completely separates the first and second
processing layers from one another. However, the pro-
vision of two or more layers constituting the protection
structure is likewise conceivable, wherein said two or
more layers can be arranged adjacent to one another
with respect to the extension direction. In this case it is
preferred that the two or more layers differ in their intrinsic
properties such that they act as a barrier or blockage for
different wavelengths. Moreover, it is also conceivable
to provide the protection structure in the form of an optical
multilayer structure, i.e. as several thin multilayer struc-
tures, wherein the thin multi-layer structures effectuate
a thin-film interference of the impinging electromagnetic
radiation. That is, depending on the wavelength of the
irradiated electromagnetic radiation and the thickness
and the composition of the thin multilayers of the protec-
tion structure, the waves composing the electromagnetic
radiation are reflected by the upper and lower boundaries
of the protection structure and interfere with one another
such that they eliminate each other.

[0022] The first and/or second processing layers pref-
erably comprise one or more metals or metal-com-
pounds, and/or the cover layer and/or the base layer are
preferably transparent and preferably made of plastics,
particularly preferably made from a polycarbonate or
from a polyethylene terephthalate.

[0023] Metals, metal-compounds or pigments that are
ablated or bleached upon irradiation with electromagnet-
ic radiation are conceivable. However, if a security fea-
ture such as a colored personalization is desired, a color-
ed metal, metal-compound pigment should be used. For
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example, conceivable metals can be selected from Al,
Cu, Au, Ag, Ti or combinations thereof and conceivable
metal-compounds can be selected from TiN, TiCN, CrN,
ZrN, TiZrN, ZrCN, TiC, TiCrN, AITiN, TiAIN, diamond like
carbon or combinations thereof. Conceivable pigments
or colorants are pigments or colorants that are commonly
used in the field of the invention, such as the pigments
disclosed in EP0327508, WO9635585 or WO0136208.
In order to allow the irradiated electromagnetic radiation
irradiated along the first direction or the second direction
to reach the first and/or second processing layers, the
cover layer and the base layer should be provided in
transparent materials such as polycarbonate or polyeth-
ylene terephthalate mentioned above. Generally, it can
be said that conceivable materials apart from the already
mentioned polycarbonate and the PET are amorphous
polyester and co-polyester (A-PET, PET-G) and semi-
crystalline polyester (boPET). However, if an irradiation
along the first direction only is intended, then the base
layer could be provided as opaque material. Typically
plastic sheets with filler media, typically titanium dioxide
(TiO,) (standard opaque white PC sheets) are used.
[0024] The data carrier can comprise three or more
processing layers and two or more protection structures,
wherein the processing layers and the protection struc-
tures are preferably arranged alternating along the first
direction. In this case it is preferred that the protection
structures differ in their wavelength-selectivity. For ex-
ample, the data carrier can comprise three processing
layers, wherein the first protection structure is arranged
between the first and the second processing layer and a
second protection structure is arranged between the sec-
ond and the third processing layer. It is then preferred
that the first protection structure is selectively blocking
the first wavelength and that the second protection struc-
ture is selectively blocking a second wavelength being
different from the first wavelength. In this way the first
processing layer can be processed with electromagnetic
radiation constituting the first spectrum while the under-
lying second and third processing layers are protected
by the first protection structure and the second process-
ing layer can be processed with electromagnetic radia-
tion constituting the second spectrum while the underly-
ing third processing layer is protected, for example.
[0025] Inanotheraspecta security document compris-
ing a data carrier as described above is provided, the
security document preferably being an identity card, a
passport, a credit card, a bank note or the like.

[0026] At this point it should be understood that the
data carrier per se can correspond to a security docu-
ment. This is the case if the data carrier is provided in
the form of an identity card, for example. However, it is
likewise conceivable to introduce or incorporate the data
carrier into a security document. In the case of a passport
for example the data carrier could correspond to a page
of the passport, wherein said page is made of plastics,
i.e. the cover layer and the base layer, within which the
processing layers and the one or more protection struc-
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tures are arranged. A colored picture of the passportown-
er can then be provided by means of particularly modified
processing layers, for example. However, other person-
alized data such as animage oralogo, or alphanumerical
data, such as a name or a date of birth of the owner or
machine-readable data, such as a barcode, or optical
filters (e.g. a Moire pattern, see above) can be provided
with high contrasts and precision, too. An incorporation
of the data carrier into a security document can be
achieved by simply laminating the data carrier into a se-
curity document.

[0027] In another aspect, a data carrier as described
above is used for producing a security document. For
example, a security document can be produced by first
laminating the "raw", i.e. unpersonalized data carrier into
a security document such as a passport or the like and
by then processing the processing layers with electro-
magnetic radiation in order to personalize it. However, it
is also conceivable to produce a security document by
first processing the processing layers with electromag-
netic radiation and by then laminating the thus person-
alized data carrier into a security document such as a
passport or the like.

[0028] In another aspect a method of producing a data
carrier, preferably a data carrier as described above, is
provided, the method comprising the steps of:

- Providing, in this sequence along a first direction, a
cover layer, at least a first processing layer and a
second processing layer and a base layer, the first
and second processing layers being configured to
be processed by means of electromagnetic radia-
tion; and

- Providing at least one protection structure between
the firstand second processing layers, the protection
structure being configured such that, uponirradiation
of electromagnetic radiation constituting a first spec-
trum along the first direction, the protection structure
essentially entirely prevents said electromagneticra-
diation from impinging on the second processing lay-
er.

[0029] As has already been described above, the pro-
tection structure protects underlying processing layers
by being a barrier or blockage for electromagnetic radi-
ation constituting a spectrum comprised of one or more
particular wavelengths. As a result, the method allows
the production of data carriers with high contrast and thus
increased security.

[0030] Electromagnetic radiation constituting the first
spectrum can be irradiated along the first direction in or-
der to at least partially ablate the first processing layer,
and/or electromagnetic radiation constituting the first
spectrum can be irradiated along a second direction run-
ning opposite to the first direction in order to at least par-
tially ablate the second processing layer, wherein the pro-
tection structure essentially entirely prevents said elec-
tromagnetic radiation from impinging on the first process-
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ing layer.

[0031] Electromagneticradiation constituting a second
spectrum being different from the first spectrum can be
irradiated along the first direction in order to at least par-
tially ablate the second processing layer, and/or the elec-
tromagnetic radiation constituting the second spectrum
can be irradiated along the second direction in order to
at least partially ablate the first processing layer.

[0032] Thatis, and as has also been pointed out, the
protection structure acts as a barrier or blockage for the
respectively underlying processing layer with regard to
anirradiation of the particular wavelength(s) itis sensitive
to from both sides of the data carrier.

[0033] If three or more processing layers are used it is
preferred to use two or more protection structures that
are in each case arranged between successive process-
ing layers. These two or more protection structures are
then preferably selective for one particular wavelength
only, wherein the two or more particular wavelengths dif-
fer from one another.

[0034] In order to ablate or bleach the processing lay-
ers a wide range of laser wavelengths are conceivable.
Typically, a fiber laser or crystal based solid state laser
emitting at a wavelength of 1064 nm or 355 nm is select-
ed.

[0035] With respect to geometrical dimensions of the
individual layers of the data carrier it can be said that a
conceivable thickness of the processing layer lies in the
range of about 10 nanometer to 50 micrometer. In par-
ticular, a conceivable thickness of a metallic or metal-
compound comprising processing layer is about 20 na-
nometer, and a processing layer comprising pigments
typically has a thickness of about 4 micrometer. The pro-
tection structure preferably has a thickness in the range
of about 1 to 500 micrometer. In particular, if a protection
structure being configured as a diffraction grating or an
optical grating is used, a preferred thickness is 2 microm-
eter. In the case of a protection structure comprising a
multilayer structure a typical thickness corresponds to 40
micrometer. A protection structure comprising absorbing
additives or a protection structure comprising nanoparti-
cles dispersed in a matrix typically has a thickness of
about 100 micrometer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Preferred embodiments of the invention are de-
scribed in the following with reference to the drawings,
which are for the purpose of illustrating the present pre-
ferred embodiments of the invention and not for the pur-
pose of limiting the same. In the drawings,

Fig. 1a shows a schematic representation of a data
carrier according to a first embodiment in an unproc-
essed state;

Fig. 1b shows a schematic representation of the data
carrier according to figure 1a during processing;
Fig. 1c shows a schematic representation of the data
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carrier according to figure 1a after processing;

Fig. 2 shows a schematic representation of a data
carrier according to a second embodiment;

Fig. 3 shows a schematic representation of a data
carrier according to a third embodiment;

Fig. 4 shows a schematic representation of a data
carrier according to a fourth embodiment;

Fig. 5 shows a schematic representation of different
processing possibilities of a fictitious data carrier ac-
cording to a fifth embodiment;

Fig. 6a shows a schematic representation of a data
carrier according to a sixth embodiment in an un-
processed state;

Fig. 6b shows a schematic representation of the data
carrieraccording to figure 6a during afirst processing
step;

Fig. 6¢ shows a schematic representation of the data
carrier according to figure 6b during a second
processing step;

Fig. 6d shows a schematic representation of the data
carrier according to figure 6a after processing;

Fig. 7 shows a schematic representation of a data
carrier according to a seventh embodiment;

Fig. 8 shows a schematic representation of a data
carrier according to an eight embodiment;

Fig. 9 shows a schematic representation of a data
carrier according to a ninth embodiment.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0037] Severalembodimentsofadatacarrier 1 accord-
ing to the invention are depicted in figures 1 to 9. Each
data carrier 1 comprises a cover layer 2 and a base layer
3, wherein two processing layers 4a, 4b and one protec-
tion structure 5a (see figures 1ato 5 and figure 8 to 9) or
four processing layers 4a, 4b, 4c, 4d and three protecting
structures 5a, 5b, 5¢ (see figures 6a to 7) are arranged
between the cover layer 2 and the base layer 3, respec-
tively. The different embodiments shown here mainly dif-
fer in the number of processing layers and protecting
structures, their composition, as well as in the processing
of the processing layers. This is now explained in greater
detail with respect to the individual figures.

[0038] The data carrier 1 according to figures 1ato 1c
comprises, in this sequence along a first direction d1, a
cover layer 2, a first processing layer 4a, a protection
structure 5a, a second processing layer 4b, and a base
layer 3. The cover layer 2 and the base layer 3 are pro-
vided made from plastics, here from polycarbonate (PC)
or polyethylene terephthalate (PET). That s, both layers
2, 3 are essentially transparent or include printed ele-
ments. However, itis likewise conceivable to provide the
base layer 3 in white or colored, for example as opaque
layer. The processing layers 4a, 4b are metallic layers
and the protection structure 5a in this example corre-
sponds to an ink that is applied between the processing
layers 4a, 4b along an extension direction E. Here, the
ink 5a is applied along an entire length of the processing
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layers 4a, 4b. That is, the processing layers 4a, 4b are
completely separated from each other by the protection
structure 5a. In addition, two opaque areas 6 are provided
sideways to the processing layers 4a, 4b and the protec-
tion structure 5a and, with respect to the extension direc-
tion E, before and after the processing layers 4a, 4b and
the protection structure 5a. Said opaque areas 6 serve
the purpose of optically separating the front and back
side of the document or containing electronical parts and
devices.

[0039] In figure 1b the irradiation of electromagnetic
radiation R along the first direction d1 as well as the ir-
radiation of electromagnetic radiation R along a second
direction d2 running opposite to the first direction d1 is
shown. As indicated in the figure, the electromagnetic
radiation R irradiated along the first direction d1 ablates
the first processing layer 4a and the electromagnetic ra-
diation R irradiated along the second direction d2 ablates
the second processing layer 4b. In the former case the
protection structure 5a prevents the electromagnetic ra-
diation R from impinging on the second processing layer
4b and in the latter case the protection structure 5a pre-
vents the electromagnetic radiation R from impinging on
thefirst processing layer 4a, respectively. Hence, the pro-
tection structure 5a acts as a barrier or blockage for the
respectively underlying processing layer 4a, 4b with re-
gard to an irradiation from both sides of the data carrier
1. Inthe present case, the blocking of the electromagnetic
radiation R is based on absorption of this radiation by the
components constituting the protection structure 53, i.e.
the ink. Said ink 5a could correspond to the inks spect-
raCARD IRB from Printcolor or MSD4800 and MSC3600
from H. W. Sands, which absorb in the infrared region of
the electromagnetic spectrum. The MSC3600 ink is
based on an absorbing dye. The ink absorbs almost to-
tally in the range of 800 nm to 1050 nm.

[0040] Itshould be noted thatit is likewise conceivable
to use inks that absorb in the ultraviolet region. Moreover,
an absorbance of incident radiation could also be
achieved by means of additives absorbing ultraviolet
and/orinfrared radiation. Regarding protection structures
that block incident radiation based on other phenomena
than absorbance will be discussed with respect to the
other figures further below.

[0041] Theirradiated electromagnetic radiation prefer-
ably corresponds to monochromatic radiation, particular-
ly preferably to laser radiation, wherein the irradiation of
laser radiation on the processing layers 4a, 4b results in
an at least partial ablation, and here in a complete abla-
tion of the processing layers 4a, 4b in the region of inci-
dentlaser radiation. In this way, several modified regions
41a, 41b corresponding to laser treated areas as well as
unmodified regions 42a, 42b corresponding to untreated
areas are created on the first and second processing
layers 4a, 4b.

[0042] The modified regions 41a, 41b together with the
unmodified regions 42a, 42b represent a security feature
such as personalized data or optical filters. Conceivable
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personalized data are graphical data, e.g. animage or a
logo, or alphanumerical data, such as a name or a date
of birth of the owner of the data carrier or machine-read-
able data, such as a barcode, respectively. An optical
filter could be a Moiré-pattern, wherein a first part of the
patternis provided by means of the modified and unmodi-
fied regions 41a, 42a on the first processing layer 4a and
a second part of the pattern is provided by means of the
modified and unmodified regions 41b, 42b on the second
processing layer 4b. Due to the fact that the protection
structure 5a prevents an unintentional ablation of under-
lying processing layers, a precise production of a per-
sonalized or security-feature-bearing data carrier is en-
abled.

[0043] Infigures2to4, differentembodiments of a data
carrier 1 comprising two processing layers 4a, 4b and
one protection structure 5a are shown. In particular, fig-
ure 2 disclose a data carrier 1 which further comprises
an opaque area 6 that is arranged with respect to the first
direction d1 between the second processing layer 4b and
the base layer 3. As follows from this figure, the first and
second processing layers 4a, 4b comprise some congru-
ent recesses 43a, 43b that were formed by ablation and
through which the opaque layer 6 is unravelled. These
recesses 43a, 43b can be obtained by irradiating elec-
tromagnetic radiation constituting a spectrum of one or
more wavelengths that can pass through the protection
structure 5a. Moreover, the first processing layer 4a com-
prises some recesses 44a that are only present on said
first processing layer 4a but which are not on the second
processing layer 4b. These recesses 44a can be ob-
tained by irradiating electromagnetic radiation constitut-
ing a spectrum of one or more wavelengths that cannot
pass through the protection structure 5a, e.g. because it
is absorbed by the protection structure 5a. In this example
the electromagnetic radiation is only irradiated along the
first direction d1, that is, along a direction extending from
the cover layer 2 towards the base layer 3.

[0044] In figure 3 a data carrier 1 is shown which es-
sentially corresponds to the data carrier 1 according to
figure 1, with the exception that a lens filter arrangement
7 is arranged on the cover layer 2. Said lens filter ar-
rangement 7 serves the purpose of focussing incoming
light onto particular regions of the security features.
Hence, those parts of the security features where the
incoming light has not been focussed to will not be illu-
minated. This partial or selective illumination of the se-
curity feature confers the security feature a changing ap-
pearance, wherein the appearance changes in depend-
ence of the viewing angle. The filter arrangement can be
produced on the data carrier during lamination of the data
carrier. In doing so, the filter arrangement can be mould-
ed from an embossing template onto the plastics consti-
tuting the cover layer 2 of the data carrier 1.

[0045] Also the data carrier 1 shown in figure 4 essen-
tially corresponds to the data carrier according to figure
1, with the exception that a filter structure 8 is printed on
the cover layer 2. Said printed filter structure 8 serves
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the same purpose as the filter arrangement 7 according
to figure 3. The filtering effect is realized by covering par-
ticular regions of the security feature and thus illuminating
only a partofit. The printed filter structure 8 can be printed
onto the cover layer 2 prior to the lamination of the data
carrier 1. To this end offset or screen printing are typically
used.

[0046] In figure 5 a data carrier 1 comprising several
kinds of protection structures 5ais depicted. In particular,
said data carrier 1 comprises a transparent cover layer
2 and a transparent base layer 3 as well as two opaque
areas 6 as it is the case with the data carrier 1 according
to figure 1. However, here the protection structure 5a is
provided in a fictitious and schematic manner for explan-
atory purposes. The different kinds of protection struc-
tures are indicated by the segments 51a-51f, which seg-
ments are arranged between the first processing layer
4a and the second processing layer 4b and which seg-
ments have different properties. Namely, a first segment
51a corresponds to a protection structure 5a that com-
prises a material configured to fully reflect a particular
wavelength. Hence, if electromagnetic radiation R of said
particular wavelength is irradiated, it ablates the first
processing layer 4a and it is then fully reflected on the
first segment 51a of the protection structure 5a, whereby
afurther propagation towards the second processing lay-
er 4b is prevented. The second segment 51b corre-
sponds to a protection structure 5a which is also config-
ured to reflect electromagnetic radiation R of a particular
wavelength. In contrast to the first segment 51a however,
wherein the incident radiation R of the particular wave-
length is reflected under the angle of incidence, the sec-
ond segment 51b reflects the incident radiation R at var-
ious defined angles. To this end both segments 51, 51b
comprise a periodical structure provided on their surfac-
es, wherein said periodical structures are configured to
fully reflectincident electromagnetic radiation R (first seg-
ment 51a) or to deflect incident electromagnetic radiation
R (second segment 51b) of a particular wavelength.
Hence, with regard to the second segment 51b, if elec-
tromagnetic radiation R of said particular wavelength is
irradiated, it will ablate the first processing layer 4a in a
first step and then impinge on the surface of the second
segment 51b, where the incident radiation R is deflected
by the periodic structure provided on the surface of the
second segment 51b at various angles of deflection. In
fact, the radiation is deflected in several directions lead-
ing away from the second processing layer 4b. In the
present situation, the radiation is deflected towards the
first processing layer 4a. Because the power of the de-
flected radiation is significantly smaller than the power
of the incident radiation R, the deflected radiation will not
ablate the first processing layer 4a in case that it is de-
flected onto it. The third segment 51c corresponds to a
protection structure 5a which is configured to transmit
impinging electromagnetic radiation R of a particular
wavelength at various angles. Hence, if electromagnetic
radiation R of said particular wavelength is irradiated, it
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will first ablate the first processing layer 4a and then im-
pinge on the protection structure 51c, where itis deflected
by the protection structure 51c while it passes through
said protection structure 51c. This deflection is caused
by the intrinsic properties of the protection structure 51c.
In fact, said protection structure 51c can be understood
as having a diffractive grid structure. In the present situ-
ation, the transmitted radiation is deflected towards the
second processing layer 4b. However, since the power
of the deflected transmitted radiation is significantly
smaller than the power of the incident radiation, the de-
flected radiation will not ablate the second processing
layer 4b in case that it is deflected onto it. The fourth
segment 51d corresponds to a protection structure 5a
which comprises nanoparticles configured to diffusely
scatter impinging electromagnetic radiation R of a par-
ticular wavelength. Hence, if electromagnetic radiation
R of said particular wavelength is irradiated, it will first
ablate the first processing layer 4a and then impinge on
the fourth segment 51d, where it is scattered on the sur-
faces of the nanoparticles while it passes through said
fourth segment 51d. In the present situation the radiation
is scattered in all directions. However, since the power
of the scattered radiation is significantly smaller than the
power of the incident radiation, the scattered radiation
will not ablate the first or second processing layers 4a,
4b in case that it is deflected onto them. The fifth and
sixth segments 51e, 51f correspond to a protection struc-
ture 5a the incident electromagnetic radiation R is not
sensitive to. For example, these segments 51e, 51f could
correspond to an ink that absorbs at a particular wave-
length, wherein the incident radiation R has a wavelength
being different from said particular wavelength. There-
fore, the incidentradiation R can pass through these seg-
ments 51e, 51f without being deflected or scattered.
Whereas in the case of the fifth segment 51e the power
of the incident radiation R is not strong enough to ablate
the second processing layer 4b after having ablated the
first processing layer 4a and having passed the fifth seg-
ment 51e, the power of the incident radiation R irradiated
in the region of the sixth segment 51f is indeed strong
enough to ablate the first processing layer 4a as well as
the second processing layer 4b after having passed the
sixth segment 51f.

[0047] As already mentioned, the data carriers 1 ac-
cording to figures 6a to 7 comprise four processing layers
4a, 4b, 4c, 4d and three protection structures 5a, 5b, 5c.
[0048] With respect to figures 6a to 6¢ the personali-
zation of the data carrier 1 is depicted. In particular, start-
ing from the unprocessed data carrier 1 according to fig-
ure 6a, a personalization of the first and fourth processing
layers 4a, 4d is achieved in afirst step by irradiating elec-
tromagnetic radiation R along the first direction d1 in or-
der to selectively ablate the first processing layer 4a and
by irradiating electromagnetic radiation R along the sec-
ond direction d2 in order to selectively ablate the fourth
processing layer 4d as shown in figure 6b. The first pro-
tection structure 5a arranged between the first and the
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second processing layers 4a, 4b and the third protection
structure 5¢ arranged between the third and the fourth
processing layers 4c, 4d block these irradiated radiations
R, such that modified regions 41 a, 41d are created only
in the first and fourth processing layers 4a, 4d. In the
present case, the wavelength of these irradiations R and
thus also the wavelength-sensitivity of the first protection
structure 5a and the third protection structure 5c are the
same. However, it is likewise conceivable to irradiate ra-
diations that differ in their wavelengths. In this case pro-
tection structures being selective for the particular wave-
lengths would have to be used. In the second step as
shown infigure 6¢, radiation R having a wavelength being
different from the wavelength of the radiation R irradiated
in the first step is irradiated onto the data carrier 1 along
the first direction d1 and along the second direction d2.
This radiation R is irradiated at positions where the first
and fourth processing layers 4a, 4d were already ablated
in the first step. Moreover, this radiation R is of a wave-
length that can pass through the first protection structure
5a and the third protection structure 5c, such that the
second processing layer 4b lying with respect to the first
direction d1 beneath the first processing layer 4a and the
third processing layer 4c lying with respect to the second
direction d2 beneath the fourth processing layer 4d are
selectively ablated. In this way, congruent recesses 43a,
43b in the first and second processing layers 4a, 4b and
congruent recesses 43c, 43d in the third and fourth
processing layers 4c, 4d are generated. Because the
second protection structure 5b being arranged between
the second and third processing layers 4b, 4c is config-
ured to block said radiation R, the radiation R propagating
along the first direction d1 is prevented from impinging
on the third processing layer 4c and the radiation R prop-
agating along the second direction d2 is prevented from
impinging on the second processing layer 4b, respec-
tively. Hence, by providing several processing layers 4a-
4d and several protection structures 5a, 5b, 5¢c being sen-
sitive to different particular wavelengths, specifically
modified and unmodified regions 41a-41d, 42a-42d and
corresponding at least partially congruent recesses 43a-
43d as well as unique recesses 44a-44d are created,
which enables the production of a multilayer data carrier
1 comprising complex security features at high precision.
[0049] The data carrier 1 depicted in figure 7 differs
from the data carrier according 1 to figures 6a to 6¢ in
that it comprises two opaque areas, wherein a first
opaque area 6 extends at least partially between the sec-
ond processing layer 4b and the third processing layer
4c along the extension direction E and a second opaque
area extends at least partially between the third process-
ing layer 4c and the fourth processing layer 4d. In this
case a congruent ablation of the second and the third
processing layers 4b, 4c unravels the first opaque area
6 and a congruent ablation of the first, second and third
processing layers 4a, 4b, 4c unravels the second opaque
area 6. Depending on the appearance such as the color
of the opaque areas, higher complexity or diversity can
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be added to the data carrier 1.

[0050] In figures 8 and 9 two different embodiments of
a data carrier 1 are depicted, which in each case com-
prise spacing layers 9a-9d. In particular, these data car-
riers 1 comprise in each case a cover layer 2, a base
layer 3, two processing layers 4a, 4b and a protection
structure 5a as described previously. In addition howev-
er, atransparent spacing layer 9a-9d is arranged on both
sides of the processing layers 4a, 4b (figure 8) or on both
sides of the protection structure 5a (figure 9). The spacing
layers 9a-9d serve the purpose of increasing the distance
between the processing layers to improve or even enable
an optical effect e.g. while tilting the document. A second
reason can be from a production point of view. It can be
the case that the processing layer will be provided on a
spacing layer and not separately.

LIST OF REFERENCE SIGNS

[0051]

1 data carrier

2 cover layer

3 base layer

4a-4d processing layer
41a-41d  modified region
42a-42d  unmodified region
43a-43d  recess

44a-44d  recess

5a-5¢ protecting structure
51a-51f  segment

6 opaque area

7 lens filter arrangement
8 filter structure

9a-9d spacing layer

R electromagnetic radiation
di1 first direction

d2 second direction

E extension direction
Claims

1. A data carrier (1) comprising in this sequence along
a first direction (d1):

- a cover layer (2);

- at least a first processing layer (4a) and a sec-
ond processing layer (4b); and

- a base layer (3),

wherein the firstand second processing lay-
ers (4a, 4b) are configured to be processed
by means of electromagnetic radiation (R),
characterized in that

the data carrier (1) further comprises atleast
one protection structure (5a) which is ar-
ranged between the first and second
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processing layers (4a, 4b),

wherein the protection structure (5a) is config-
ured such that, upon irradiation of electromag-
netic radiation (R) constituting a first spectrum
along the firstdirection (d1), the protection struc-
ture (5a) essentially entirely prevents said elec-
tromagnetic radiation (R) from impinging on the
second processing layer (4b).

The data carrier (1) according to claim 1, wherein
the protection structure (5a) is configured such that,
upon irradiation of the electromagnetic radiation (R)
constituting the first spectrum along a second direc-
tion (d2) running opposite to the first direction (d1),
the protection structure (5a) essentially entirely pre-
vents said electromagnetic radiation (R) from im-
pinging on the first processing layer (4a).

The datacarrier (1) according to claim 1 or 2, wherein
the protection structure (5a) is configured such that,
uponirradiation of electromagnetic radiation (R) con-
stituting a second spectrum being different from the
first spectrum along the first direction (d1), the pro-
tection structure (5a) allows said electromagnetic ra-
diation (R) to impinge on the first processing layer
(4a) and on the second processing layer (4b), and/or
wherein the protection structure (5a) is configured
such, that upon irradiation of electromagnetic radia-
tion (R) constituting the second spectrum along the
second direction (d2), the protection structure (5a)
allows said electromagnetic radiation (R) to impinge
on the second processing layer (4b) and on the first
processing layer (4a).

The data carrier (1) according to any one of the pre-
ceding claims, wherein the protection structure (5a)
is configured to absorb impinging electromagnetic
radiation (R) constituting the first spectrum.

The data carrier (1) according to any one of the pre-
ceding claims, wherein the protection structure (5a)
comprises one or more additives and/or one or more
pigments and/or one or more dyes and/or one or
more inks that are configured to absorb impinging
electromagnetic radiation (R) constituting the first
spectrum, the protection structure (5a) preferably
being configured to absorb in the ultraviolet region
and/or in the infrared region.

The data carrier (1) according to any one of the pre-
ceding claims, wherein the protection structure (5a)
is configured to reflect impinging electromagnetic ra-
diation (R) constituting the first spectrum, the pro-
tection structure (5a) preferably being configured to
fully reflect or diffusely reflect impinging electromag-
netic radiation (R) constituting the first spectrum, or
wherein the protection structure (5a) is configured
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to diffusely transmit impinging electromagnetic radi-
ation (R) constituting the first spectrum.

The data carrier (1) according to any one of the pre-
ceding claims, wherein the protection structure (5a)
comprises periodical structures that are configured
to diffract impinging electromagnetic radiation (R)
constituting the first spectrum; or

wherein the protection structure (5a) comprises na-
noparticles, such that impinging electromagnetic ra-
diation (R) constituting the first spectrum is scattered
on a surface of the nanoparticles.

The data carrier (1) according to any one of the pre-
ceding claims, wherein the protection structure (5a)
is provided in the form of one or more layers, wherein
said one or more layers extend at least partially be-
tween the first and second processing layers (4a,
4b) along an extension direction (E), the protection
structure (5a) preferably being provided in the form
of an optical multilayer structure, such thatimpinging
electromagnetic radiation (R) is blocked by interfer-
ence phenomena.

The data carrier (1) according to any one of the pre-
ceding claims, wherein the first and/or second
processing layers (4a, 4b) comprise one or more
metals or metal-compounds, and/or

wherein the cover layer (2) and/or the base layer (3)
are transparent and preferably made of plastics, par-
ticularly preferably made from a polycarbonate or
from a polyethylene terephthalate.

The data carrier (1) according to any one of the pre-
ceding claims, further comprising three or more
processinglayers (4c,4d) and two or more protection
structures (5b, 5¢), wherein the processing layers
(4a-4d) and the protection structures (5a-5c) are
preferably arranged alternating along the first direc-
tion (d1).

A security document comprising a data carrier (1)
according to any one of the preceding claims, the
security document preferably being an identity card,
a passport, a credit card, a bank note or the like.

Use of a data carrier (1) according to any one of
claims 1 to 10 for producing a security document.

A method of producing a data carrier (1), preferably
a data carrier (1) according to any one of claims 1
to 10, the method comprising the steps of:

- Providing, in this sequence along a first direc-
tion (d1), a cover layer (2), at least a first
processing layer (4a) and a second processing
layer (4b) and a base layer (3), the first and sec-
ond processing layers (4a, 4b) being configured
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to be processed by means of electromagnetic
radiation (R); and

- Providing at least one protection structure (5a)
between the first and second processing layers
(4a, 4b), the protection structure (5a) being con-
figured such that, upon irradiation of electro-
magnetic radiation (R) constituting a first spec-
trum along the first direction (d1), the protection
structure (5a) essentially entirely prevents said
electromagnetic radiation (R) from impinging on
the second processing layer (4b).

The method according to claim 13, wherein electro-
magnetic radiation (R) constituting the first spectrum
is irradiated along the first direction (d1) in order to
atleast partially ablate the first processing layer (4a),
and/or

wherein electromagnetic radiation (R) constituting
the first spectrum is irradiated along a second direc-
tion (d2) running opposite to the first direction (d1)
in order to at least partially ablate the second
processing layer (4b), wherein the protection struc-
ture (5a) essentially entirely prevents said electro-
magnetic radiation (R) from impinging on the first
processing layer (4a).

The method according to claim 14, wherein electro-
magnetic radiation (R) constituting a second spec-
trum being different from the first spectrum is irradi-
ated along the first direction (d1) in order to at least
partially ablate the second processing layer (4b),
and/or

wherein the electromagnetic radiation (R) constitut-
ing the second spectrum is irradiated along the sec-
ond direction (d2) in order to at least partially ablate
the first processing layer (4a).
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