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(57) The present invention relates to a security ele-
ment for a data carrier comprising at least one layer, com-
pletely or partially transparent, with a thickness of at least
0.03 mm, wherein the at least one layer of the security
element is at least partially susceptible to being marked
by printing or laser marking,
characterised in that it comprises:
- - a security pattern (301), wherein the security pattern
(301) is located in such a way that the area of the security
pattern (301) at least partially overlaps with the transpar-
ent area of the security element, so that the security pat-
tern (301) is at least partially visible from both sides of
the security element, wherein the security pattern (301)
comprises at least two security markings (A, B), wherein
each security marking (A,B) consists of bands arranged
in intervals so that the corresponding edges of the bands
being a part of a given security marking are at equal dis-
tance (P) from each other, and each band being a part
of one security marking (301) is adjacent on each side
to a band being a part of a different security marking;
and/or
- a revealing element (401), wherein the location of the
revealing element (401) at least partially overlaps with
the transparent area of the security element, so that the

revealing element is at least partially visible from both
sides of the security element, wherein the revealing ele-
ment (401) comprises a set of parallel opaque lines (411)
and transparent lines (412) acting as gaps located be-
tween the opaque lines (411), wherein the period (R) of
the revealing element (401) is the sum of the width (L)
of an opaque line (411) and the width (G) of a transparent
line (412); wherein the security pattern (301) and/or the
revealing element (401) are applied by means of printing
or laser marking, wherein above or below the applied
security pattern (301) and/or the revealing element (401),
at a distance of at least 0.03 mm, within the same layer
or in a different layer of the security element, there is
another surface susceptible to being marked by printing
or laser marking, wherein the security element, at least
in the transparent area, does not comprise reflective ma-
terial.

The invention also relates to a data carrier compris-
ing the security element according to the invention, a
method of manufacturing the security element according
to the invention and use of the security element according
to the invention to manufacture a data carrier.
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Description

Field of the Invention

[0001] The present invention relates to a security ele-
ment for a data carrier comprising at least one completely
or partially transparent layer which is at least partially
susceptible to marking, for example by means of printing
or laser marking. The present invention also relates to a
data carrier including such a security element and to a
method of manufacturing of such a security element and
to a use of the security element to manufacture a data
carrier that can be personalised.

Prior Art

[0002] EP1827868 describes a data carrier with two
layers having metallic coatings that overlap at least par-
tially, wherein both metallic coatings comprise perforated
markings, with the perforations in both layers with metal-
lic coatings being shifted relative to each other, making
them visible and contrasting with metallic coatings when
viewed at a certain angle.
[0003] EP2766776 describes the markings on the data
carrier in the form of two overlapping patterns, with one
pattern affecting the visibility of the other when observed
at different angles.
[0004] DE102004007379 discloses a security ele-
ment, comprising a layer with moire band pattern and a
layer with a revealing element of a moire band pattern,
wherein observing both layers in transmitted light allows
the marking to be seen. It is also possible to use two
different revealing layers, which allow two different mark-
ings to be seen when observing the security element in
reflected light.
[0005] EP2384898 reveals a security element, com-
prising a layer comprising marking and a layer comprising
a revealing element, the marking being applied in the
form of a grid of lines forming a pattern and lines con-
cealing the pattern. The revealing layer allows to observe
the pattern from a certain angle by shading the lines con-
cealing the pattern.
[0006] EP0655032 describes a copy-protected docu-
ment that comprises a layer with marking and a mask
that conceals the marking in the form of opaque lines
placed over the bands of breaks in the marking. When
observing the document protected in this manner per-
pendicularly to its plane (or when copying it), the pattern
is not visible, but becomes observable when viewed at
an angle, through gaps between the opaque lines of the
mask.
[0007] EP1089883 describes a document comprising
two markings in different layers of the document. The
markings are created by partially overlapping bands,
which makes the image different depending on the angle
of view of the document.
[0008] EP1845496 describes a security element in the
form of a moire pattern, the feature including an additional

layer comprising a filter. The marking hidden in the moire
pattern can be observed through the filter consisting of
opaque and transparent lines, with two different markings
becoming visible when the angle of observation changes.
Similar solutions are also described in the international
application WO2004036507, which discloses a data car-
rier with marking being made visible by means of a re-
vealing element comprising a series of stripes. One ex-
ample involves an arrangement of several phase-shifted
markings in the form of alternating bands. Observation
through the revealing element in the form of pattern of
lines at different angles allows for observation of different
markings.
[0009] EP2123470 describes a data carrier that uses
a revealing layer in the form of a linear filter, which in turn
allows two different markings to be observed depending
on tilt angle of the carrier relative to the direction of ob-
servation. The application refers in particular to a teach-
ing where the revealing layer is underneath the layer
comprising the marking.
[0010] EP2684178 describes a data carrier with a layer
comprising a sub-pixel structure with basic additive col-
ours (red, green, blue) located between a laser-markable
top layer and a transparent body, comprising a person-
alised, colour laser image. This image is obtained by pro-
ducing shades of grey above each of the sub-pixels men-
tioned, obtained using a laser beam. A personalised, col-
ourful image can be observed when appropriately back-
lighting the carrier.
[0011] WO2017100838 reveals, among other things,
a data carrier comprising a first periodical arrangement
of image elements located on a first surface and a first
periodical arrangement of revealing elements on a sec-
ond surface. The two mentioned element arrangements
extend in different directions, giving the effect of optical
variation when the carrier is tilted or the angle of obser-
vation changes. One of the advantages of such arrange-
ments is the possibility of using such element arrange-
ments on a transparent substrate or using a transparent
window in the data carrier.
[0012] EP2114690 describes a data carrier with a
transparent opening, wherein markings can be applied.
Above the markings there is a developer material, e.g.
UV-excited fluorescent paint, and under the markings
there is a filtering material, e.g. a UV filter. Under certain
lighting conditions, the developer material and filtering
material change the appearance of these markings de-
pending on the side of the carrier from which it is ob-
served.
[0013] EP2872340 describes a data carrier on a pref-
erably transparent substrate that comprises a revealing
pattern of thin strips of metal with a layer of paint and a
marking element comprising a number of interlaced im-
ages. The revealing pattern allows for the observation of
individual images depending on the angle of observation.
It is possible to observe the data carrier from both sides.
[0014] The present invention relates to a security ele-
ment for a data carrier comprising at least one layer, com-
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pletely or partially transparent, with a thickness of at least
0.03 mm, wherein at least one layer of the security ele-
ment is at least partially susceptible to being marked by
printing or laser marking,
wherein the security element comprises:

- a security pattern, wherein the security pattern is
placed on a surface of a layer of the security element,
in such a way that the area of the security pattern at
least partially overlaps with the transparent area of
the security element, so that the security pattern is
at least partially visible from both sides of the security
element,
wherein the security pattern comprises at least two
security markings, each security marking constituted
of bands arranged in intervals so that the corre-
sponding edges of the bands being a part of a given
security marking are at equal distance from each oth-
er and each band being a part of one security mark-
ing is adjacent on each side to a band being a part
of a different security marking;
and/or

- a revealing element, wherein the location of the re-
vealing element at least partially overlaps with the
transparent area of the security element, so that the
revealing element is at least partially visible from
both sides of the security element,

wherein the revealing element comprises a set of parallel
opaque lines and transparent lines acting as gaps located
between the opaque lines, the period of the revealing
element being the sum of the width of an opaque line and
the width of a transparent line
wherein the security pattern and/or the revealing element
are applied by means of printing or laser marking, where-
in above or below the applied security pattern and/or the
revealing element, at a distance of at least 0.03 mm, with-
in the same layer or in a different layer of the security
element, there is another surface susceptible to being
marked by printing or laser marking,
wherein the security element does not contain reflective
material, at least within the transparent area.
[0015] The opaque lines in the revealing element
should preferably be able to obscure the security pattern
as much as possible so that each marking of the pattern
is clearly visible from different angles. The revealing el-
ement can be printed, e.g. in the form of dark, preferably
black, or optionally dark blue lines or, in particular, pref-
erably laser engraved. In practice, the maximum accept-
able transmittance for opaque lines of the revealing ele-
ment is 25% (which means that a maximum of 25% of
incident radiation in the visible range is transmitted).
[0016] The term "reflecting material" herein means a
material which forms a light reflecting or reflective back-
ground or layer, such as e.g. a metallic layer.
[0017] The security element according to the invention
hence provides the possibility to personalise the data car-

rier by later application of a security pattern or a revealing
element accordingly. Due to the fact that the security pat-
tern and the revealing element can be applied at different
stages of the production of a data carrier, e.g. a docu-
ment, a significant facilitation of the technological proc-
ess is possible. For example, the security pattern can be
printed before the production (lamination) of a blank data
carrier, e.g. a document, and the revealing element can
be applied later, at the personalisation stage. It is possible
to precisely match both the parameters of the revealing
element as well as its position in relation to the security
pattern at the final stage (personalisation), which is un-
doubtedly an advantage of this solution, as it allows to
avoid matching errors at the stage of data carrier produc-
tion. Thus, the subject matter of the invention provides
an advantage in the form of a decrease in the level of
defects and, as a result, a reduction in the number of
shortages, which directly results in lower total production
costs.
[0018] It should be noted here that the security pattern
comprises alternately arranged bands which are part of
individual security markings. In one example, the security
pattern comprises two security markings, e.g. two char-
acters such as letters, shapes or numbers, etc., wherein
during observation of the security element from one an-
gle, one marking will be visible (e.g. the first letter) and
during observation from another angle the other marking
will be visible (e.g. the second letter). Alternatively, one
of the markings may comprise a character (e.g. a letter)
and the other one may comprise e.g. a uniform back-
ground. In this arrangement, when the security element
is observed from one angle, one marking will be visible
(e.g. the letter), and when observed from another angle,
the other marking will be visible (e.g. uniform back-
ground, no visible letter). In alternative embodiments,
there may be more than two markings.
[0019] Thus, a ready (e.g. laminated) security element
according to this invention can, for example, comprise
only a security pattern as defined above. Alternatively, it
may, for example, comprise only a revealing element as
defined above. The further implementation of a revealing
element or security pattern, as appropriate, may take
place later, e.g. at the personalisation stage. The term
"within the same layer of the security element" means
that the elements indicated (i.e., for example, the security
pattern and the revealing element, or one of the above
and another surface susceptible to being marked by print-
ing or laser marking) are within the same layer of the
security element and must be at a distance of at least
0.03 mm thickness of this layer from one another, one
above the other, so that in practice, these elements are
on two opposite sides of this layer.
[0020] The term "in a different layer of the security el-
ement" means that the elements indicated (e.g., the se-
curity pattern and the revealing element, or one of the
above and another surface susceptible to being marked
by printing or laser marking) are located in different layers
of the security element. In an embodiment where a se-
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curity element is incorporated in a data carrier that has
more than one sheet or page (such as e.g. a passport
document), these different layers may appear on different
pages or sheets of the data carrier. It is important that
their arrangement allows for combining all the mentioned
parts of the security element, including the transparent
areas, so that they can be viewed from both sides of the
thus combined security element.
[0021] In an embodiment, the surface susceptible to
being marked by printing or laser marking is at a distance
of 0.30 - 0.70 mm above or below the applied security
pattern and/or the revealing element.
[0022] The surface susceptible to being marked by
printing or laser marking may also be at a distance of e.g.
0.03 - 1.00 mm above or below the applied security pat-
tern and/or the revealing element.
[0023] In a preferred embodiment, the present inven-
tion relates to a security element for a data carrier com-
prising at least one inner layer, at least semi-transparent
or opaque, and on both sides of the inner layer at least
one outer layer, wherein an opening is made in the inner
layer, optionally filled with a transparent filling, with the
outer layers of the security element being transparent at
least in the area of the opening and susceptible to mark-
ing, preferably by means of printing or laser marking,
wherein none of the outer layers in the area of the opening
comprises reflective material,
wherein the safety component comprises:

- a security pattern, wherein the security pattern is
placed on the surface of at least one layer of the
carrier, in such a way that the area of the security
pattern at least partially overlaps with the area of the
opening present in the inner layer, so that the security
pattern is at least partially visible from both sides of
the security element,

wherein the security pattern comprises at least two se-
curity markings, each security marking constituted of
bands arranged in intervals so that the corresponding
edges of the bands being a part of a given security mark-
ing are at equal distance from each other and each band
being a part of one security marking is adjacent on each
side to a band being a part of a different security marking;
and/or

- a revealing element, wherein the location of the re-
vealing element at least partially overlaps with the
area of the opening in the inner layer, so that the
revealing element is at least partially visible from
both sides of the security element,

wherein the revealing element comprises a set of parallel
opaque lines and transparent lines acting as gaps located
between the opaque lines, the period of the revealing
element being the sum of the width of an opaque line and
the width of a transparent line,
wherein the security pattern and/or the revealing element

are applied by means of printing or laser marking, where-
in above or below the applied security pattern and/or the
revealing element, within the area of the opening, at a
distance of at least 0.03 mm, within the same layer or in
a different layer of the security element, there is another
surface susceptible to being marked by printing or laser
marking.
In an embodiment, the surface susceptible to being
marked by printing or laser marking is 0.30 - 0.70 mm
above or below the applied security pattern and/or the
revealing element.
[0024] The surface susceptible to being marked by
printing or laser marking may also be at a distance of e.g.
0.03 - 1.00 mm above or below the applied security pat-
tern and/or the revealing element.
[0025] In an embodiment, the area of the revealing el-
ement and/or of the security pattern overlap entirely with
the transparent area (or the opening area, in the embod-
iment with the opening made in the inner layer). In an-
other embodiment, the transparent area (or the opening,
in the alternative embodiment with the opening made in
the inner layer) corresponds to the size and position of
the area, wherein the revealing element and/or the se-
curity pattern is located.
[0026] In the embodiment of the security element, it
comprises both the security pattern and the revealing
element, wherein the revealing element is located below
or above the security pattern, at a distance of at least
0.03 mm, and the area of the revealing element at least
partially overlaps with the area of the security pattern,
the period of the revealing element, which is the sum of
the width of an opaque line and the width of a transparent
line, being equal to the distance between the correspond-
ing edges of the bands of each security marking in the
security pattern.
[0027] In a preferred embodiment of the security ele-
ment, the bands of the security markings of the security
pattern are substantially parallel with regard to the lines
of the revealing element, wherein the tilt of the bands of
the security markings of the security pattern with regard
to the lines of the revealing element is less than +/- 5°.
[0028] In a preferred embodiment of the security ele-
ment, the security pattern comprises more than two se-
curity markings.
[0029] The security element according to the invention
can be observed from both sides, due to the transparent
area (or, for example, the opening) and it is not necessary
to use any reflective material, and the markings can be
observed in transmitted light. The optical effect obtained
clearly differs from solutions from the state of the art, and
at the same time the security element is relatively simple
to produce, without the need for using metallic elements,
special paint, perforation in markings, etc.
[0030] In an embodiment, both in variants where the
security element only comprises the security pattern and
in variants where both the security pattern and the re-
vealing element are present, the security pattern can be
applied by printing, and the security markings it compris-
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es are printed with paint in different colours. In one em-
bodiment, each security marking may be in the form of
an image (e.g. a letter or a symbol), and each security
marking may have a different colour.
[0031] In an alternative embodiment, each security
marking is in the form of uniform bands, with each security
marking having a different colour. In such a solution, the
security pattern is hence in the form of an arrangement
of bands in alternate colours.
[0032] In a further embodiment, both in variants where
the security pattern comprises only a revealing element
and in variants where both the security pattern and the
revealing element are present, the revealing element can
be applied by laser engraving. In an embodiment, the
revealing element may be in the form of alternating trans-
parent and opaque bands, as in the preceding embodi-
ments, but in addition, there may also be a transparent
marking within it. In such a variant, the security pattern,
also present in the security element, may take the form
of an arrangement of bands in alternate colours (in which
each security image consists of bands in a colour different
than other security images). As a result of the mutual
matching of the security pattern and the revealing ele-
ment, a smooth change of colour is then observed in the
finished security element, depending on the angle of ob-
servation, resembling optical phenomena known from
holograms and optically variable inks. In the presence of
a transparent marking within the revealing element, the
different colour bands present in the security element
provide a changing background for the marking. In this
variant, the revealing element can also be individualised,
i.e. it can be different for each security element/data car-
rier.
[0033] The present invention relates also to a data car-
rier comprising the security element according to the in-
vention.
[0034] In an embodiment, the data carrier comprises
a security element which comprises a security pattern
and a revealing element as defined above, with both the
security pattern and the revealing element being applied
on both sides of the same layer or on different layers that
are permanently attached to each other (e.g., by lamina-
tion). In an alternative embodiment, the data carrier com-
prises more than one sheet or page (for example, the
data carrier is a multi-page or multi-sheet document, such
as a passport), wherein the security element in that data
carrier comprises a security pattern applied in a layer
being a part of one sheet of the data carrier and the re-
vealing element is applied in an area, which is at least
partially transparent in a layer being a part of another
sheet of the data carrier (e.g. another page of a docu-
ment, such as a passport), wherein the security pattern
and the revealing element can be folded together so that
their areas overlap.
[0035] Alternatively, a data carrier in the form of a multi-
page or multi-sheet document (such as a passport) may
only comprise a security pattern or only a revealing ele-
ment applied in a layer being a part of one sheet of the

data carrier, and it can additionally comprise an area
comprising a surface susceptible to being marked by
printing or laser marking, in an at least partially transpar-
ent area of another sheet of the data carrier, so that the
data carrier can be further personalised by subsequent
application in the latter area comprising the surface sus-
ceptible to marking, of a revealing element or a security
pattern, accordingly, so that after personalisation the se-
curity pattern and the revealing element can be folded
together so that their areas overlap.
[0036] The present invention relates further to a meth-
od of manufacturing the security element according to
the invention, the method including the following steps:

a) providing at least one layer of the security element,
the at least one layer being completely or partially
transparent, and if more than one layer is present,
then each layer being completely or partially trans-
parent, so that the transparent areas of individual
layers overlap at least partially;

b) applying a security pattern and/or a revealing el-
ement so that it overlaps at least partially with the
transparent area,
wherein the security pattern comprises at least two
security markings, each security marking constituted
of bands arranged in intervals so that the corre-
sponding edges of the bands being a part of a given
security marking are at equal distance from each oth-
er and each band being a part of one security mark-
ing is adjacent on each side to a band being a part
of a different security marking;
wherein the revealing element comprises a set of
parallel opaque lines and transparent lines acting as
gaps located between the opaque lines, the period
of the revealing element being the sum of the width
of an opaque line and the width of a transparent line;
wherein, if both the security pattern and the revealing
element are applied, they are applied on different
sides of the same layer or on separate layers;

c) providing a completely or partially transparent sec-
ond layer of the security element, or alternatively,
providing an opaque layer with making an opening
therein, the opening being optionally filled with a
transparent filling;

d) placing the second layer from step c) under or
above the layer form step b) or between the layers
from step b) and matching the position of the trans-
parent area or opening in the layer from step c) with
the position of the security pattern and/or the reveal-
ing element in the layer or layers from step b), where-
in, above or below the security pattern or the reveal-
ing element, within the same layer that comprises
the security pattern or the revealing element, or with-
in another layer of the security element, at a distance
of at least 0.03 mm, there is another surface which
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is susceptible to being marked by printing or laser
marking;

e) laminating the layers arranged in step d), option-
ally with additional layers, in order to obtain a homo-
geneous block of material;

f) optional cutting material out of the laminated block
to obtain the target data carrier format.

[0037] In a preferred embodiment of the method ac-
cording to the invention, the method involves the appli-
cation of one of the security pattern or the revealing el-
ement in step b) and, in addition, the method comprises,
after step e) or f), step g) application of the revealing
element if the security pattern was applied in step b), or
of the security pattern if the revealing element was ap-
plied in step b), accordingly, wherein the application in
step g) is done below or above the security pattern or the
revealing element applied in step b), accordingly, at a
distance of at least 0.03 mm and the area of the revealing
element at least partially overlaps with the area of the
security pattern and the transparent area or the opening,
wherein the period of the revealing element, which is the
sum of the width of an opaque line and the width of a
transparent line, is equal to the distance between the
corresponding edges of the bands of each security mark-
ing in the security pattern.
[0038] In a preferred embodiment of the method ac-
cording to the invention, the application in step g) takes
place below or above the security pattern or the revealing
element applied in step b), at a distance of 0.03 - 1.00
mm above or below the security pattern and/or the re-
vealing element applied.
[0039] Application in step g) may also take place e.g.
at a distance of 0.03 - 1.00 mm above or below the se-
curity pattern and/or the revealing element.
[0040] In a preferred embodiment of the method ac-
cording to the invention, the application in step g) is per-
formed so that the bands of the security markings of the
security pattern are substantially parallel to the lines of
the revealing element, wherein the tilt of the bands of the
security markings of the security pattern from the lines
of the revealing element is less than +/- 5°.
[0041] In another embodiment, the method according
to the invention involves the application of one of the
security pattern or the revealing element in step b) and,
in addition, the method comprises, after step e) or f), step
g) of the application of the revealing element if the secu-
rity pattern was applied in step b), or of the security pat-
tern if the revealing element was applied in step b), ac-
cordingly, wherein the application in step g) is done on
another sheet or page of the data carrier than the sheet
or page obtained in step e) or f), and the application in
step g) is done so that after folding both sheets or pages
of the data carrier, the revealing element or the security
pattern applied in step g) will be located below or above
the security pattern or the revealing element applied in

step b), accordingly, at a distance of at least 0.03 mm
and the area of the revealing element will at least partially
overlap with the area of the security pattern and the trans-
parent area or the opening, wherein the period of the
revealing element, which is the sum of the width of an
opaque line and the width of a transparent line, is equal
to the distance between the corresponding edges of the
bands of each security marking in the security pattern.
[0042] In a preferred embodiment of the method ac-
cording to the invention, the security pattern and/or the
revealing element are applied by printing or laser mark-
ing.
[0043] In a preferred embodiment of the method ac-
cording to the invention, the security pattern comprises
more than two security markings.
[0044] The present invention relates further to a use
of the security element according to the invention to pro-
duce a data carrier that can be personalised.
[0045] Within the meaning of the present invention, a
data carrier can be any data carrier known in the art in
which security elements are used, e.g. a value document
or an identification document such as an identity card,
passport, driving licence, any kind of card, bank cards,
membership cards and other secured documents which
comprise information, for example, in the form of person-
al data.
[0046] The data carrier according to this invention is
made, for example, of plastic, thermoplastic or thermo-
setting, such as: polycarbonate (PC), polyethylene (PE),
polypropylene (PP), poly(vinyl chloride) (PVC), or vari-
ous types of resins, for example: phenolic, phenol-for-
maldehyde.
[0047] The security pattern and/or the revealing ele-
ment may be applied by means of well-known printing
techniques, for example screen printing, offset printing,
digital printing, thermal printing, laser printing or, e.g. la-
ser marking.
[0048] Within the meaning of the present invention, the
terms "transparent" or "translucent" or "clear" or "com-
pletely transmitting light" are considered to have the
same meaning.

Brief Description of the Figures

[0049]

Fig. 1 is a schematic view of the cross-section of a
data carrier comprising an optically variable security
element according to an embodiment of the inven-
tion.

Fig. 2 is a schematic view of the cross-section of a
data carrier at the place of application of the optically
variable security element according to an embodi-
ment of the invention.

Fig. 3 is a schematic view of the cross-section of a
data carrier at the place of application of the optically
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variable security element according to an embodi-
ment of the invention.

Fig. 4 shows examples of security markings and their
appearance at different tilt angles of the document.

Fig. 5 presents various other possible variants of the
location of the security pattern in relation to the re-
vealing layer for an optically variable security ele-
ment according to the invention.

Fig. 6 illustrates the structure of the data carrier ac-
cording to an embodiment, with a cut-out opening
(Fig. 6A) or an opening filled with transparent filling
(Fig. 6B).

Fig. 7 illustrates the format of laminate and a single
data carrier (e.g. a card).

Fig. 8 shows an identification document according
to an embodiment, comprising a security element.

Fig. 9 presents an exemplary embodiment of a card
comprising a security pattern and a revealing ele-
ment in accordance with an embodiment of the
present invention.

Fig. 10 presents an identification document (such as
a passport) comprising a security pattern and a re-
vealing element in accordance with an embodiment
of the present invention.

Fig. 11 presents an identification document (such as
a passport) comprising a security pattern and a re-
vealing element in accordance with an embodiment
of the present invention.

Fig. 12 shows the structure of the security element
according to an embodiment.

Fig. 13 presents an exemplary embodiment of a card
comprising a security pattern and a revealing ele-
ment in accordance with an embodiment of the
present invention.

Fig. 14 presents an exemplary embodiment of a card
comprising a security pattern and a revealing ele-
ment in accordance with an embodiment of the
present invention.

Fig. 15 presents an identification document (such as
a passport) comprising a security pattern and a re-
vealing element in accordance with an embodiment
of the present invention.

[0050] An embodiment of this invention will be de-
scribed in the context of an identification document (ID)
and a method of its production. However, the invention

is suitable for use in any data carrier which includes, but
is not limited to, an identity card, passport, driving licence,
any kind of card, bank card, membership card and other
secured documents which comprise information in the
form of, for example, personal data.
[0051] An exemplary security element comprises at
least one inner layer, at least partially transparent, with
a thickness of at least 0.03 mm, susceptible to marking,
preferably by means of printing or laser marking. For ex-
ample, the following variants are possible:

- the transparent layer is susceptible to laser marking
in its entire volume;

- the transparent layer is susceptible to laser marking
in part, e.g. it comprises a markable centre (core)
and non-markable external surfaces or vice versa;

- the transparent layer is only susceptible to laser
marking on one side.

[0052] To the security element e.g. a security pattern
is applied, comprising at least two security markings,
each security marking constituted of bands arranged in
intervals so that the corresponding edges of the bands
being a part of a given security marking are at equal dis-
tance from each other and each band being a part of one
security marking is adjacent on each side to a band being
a part of a different security marking.
[0053] Such a security element with a security pattern
may be combined and laminated with other layers which
are at least partially transparent so that the transparent
area overlaps at least in part with the security pattern so
that it can be observed from both sides of the security
element. However, it is important that there must be an-
other surface susceptible to marking, at least 0.03 mm
above or below the security pattern, at least in part over-
lapping partially or completely with the security pattern.
[0054] The security element thus obtained is suitable
for further personalisation. This is because it allows for
a subsequent application of the revealing element. The
revealing element comprises a set of parallel opaque
lines and transparent lines acting as gaps between the
opaque lines, the period of the revealing element being
the sum of the width of an opaque line and the width of
a transparent line. It may be applied on the other side of
the said inner layer if it is susceptible to marking on both
sides or in its entirety, and it is also possible to apply the
revealing element to another layer of the security ele-
ment. The period of the revealing element, which is the
sum of the width of an opaque line and the width of a
transparent line, should be equal to the distance between
the corresponding edges of the bands of each security
marking in the security pattern.
[0055] Thus, the security element according to the in-
vention allows for the subsequent addition of a revealing
element, which will allow for the observation of security
markings. Alternatively, a security element of the inven-

11 12 



EP 3 838 611 A1

9

5

10

15

20

25

30

35

40

45

50

55

tion may, instead of a security pattern, comprise a re-
vealing element, wherein it is important that there must
be another surface susceptible to marking, at least 0.03
mm above or below the revealing element, at least in the
part overlapping partially or completely with the revealing
element. In such a case, further personalisation will in-
volve application of a security pattern, comprising per-
sonalised markings for each data carrier, e.g. for a doc-
ument, e.g. the image of the document holder, an indi-
vidual document number, an identification number or,
e.g. the date of issue or validity of the document.
[0056] The security pattern and the revealing element
can be applied e.g. by printing or laser marking.
[0057] Preferably, the position (orientation) of the se-
curity pattern relative to the revealing element in the plane
of the data carrier may be twisted by an angle of not more
than +/- 5°.
[0058] Alternatively, the security element may include
both the security pattern and the revealing element. The
period of the revealing element, which is the sum of the
width of an opaque line and the width of a transparent
line, should be equal to the distance between the corre-
sponding edges of the bands of each security marking
in the security pattern. The revealing element and the
security pattern may be in the same layer of the security
element (e.g. on both sides of the same layer) or in dif-
ferent layers, wherein the distance between them (ma-
terial thickness between them) is at least 0.03 mm.

Example 1

[0059] Fig. 1 is a schematic view of a cross-section of
a data carrier comprising a preferred embodiment of the
security element according to invention. The carrier com-
prises at least one inner layer 103 (core), at least semi-
transparent or opaque (e.g. white), and at least one outer
layer 101, 102, 104, 105 on each side of the inner layer
103. The inner layer 103 may also be a multi-layer Du-
plex-type core and may comprise at least one inner layer,
at least semi-transparent or opaque (white) and at least
one transparent outer layer. The inner layer 103, prefer-
ably at least in the area of the security element, comprises
an opening 201, which makes it possible to make a trans-
parent window in the carrier and, as a result, to observe
the security element from both sides of the document.
The opening is made in the inner layer 103, for example,
by means of a cutting plotter equipped with a knife, laser,
blanker or any other method known in the art. Transpar-
ent filling may be placed in the opening 201. The filler
material should be compatible with the material of the
other layers of the data carrier (the filler can therefore be
made of various materials known to one skilled in the art
in the filed of materials, for example: polycarbonate (PC),
polyethylene (PE), polypropylene (PP), poly(vinyl chlo-
ride) (PVC), or various resins, for example: phenolic, phe-
nol-formaldehyde and others).
[0060] The outer layers, 101, 102, 104, 105 are trans-
parent at least in the area of the opening 201. Preferably

at least one outer layer 101, 102, 104, 105, at least in
the area of the security element, has properties that en-
able laser marking, for example laser engraving. A se-
curity pattern 301 is located on the surface of at least one
layer of the carrier in such a way that the area of the
security pattern 301 at least partially overlaps with the
opening 201. A revealing element 401 is located on the
surface of at least one layer of the carrier, preferably on
the side of the opening 201 opposite to the security pat-
tern 301, such that the area of the revealing element 401
at least partially overlaps with the opening 201 and the
area of the security pattern 301. The security pattern 301
and the revealing element 401 may be applied on two
opposite sides of the same layer or on different layers.
However, they must be at least partially one over the
other. It is important that the thickness of the material
between the security pattern and the revealing element
is at least 0.03 mm.
[0061] Both the security pattern 301 and the revealing
element 401 may be applied in whole or in part during
the manufacture of the security element, or the security
pattern 301 or the revealing element 401 may be applied
in whole or in part after the security element has been
manufactured, for example at a stage of subsequent per-
sonalisation of the data carrier.
[0062] Fig. 2 and 3 are a schematic view of a cross-
section of the data carrier in the area of application of the
security element according to an embodiment of the in-
vention.
[0063] The revealing element 401 may be produced
by printing by means of printing techniques well-known
in the art, such as screen printing, offset printing, digital
printing, thermal printing, laser printing or by laser mark-
ing, e.g. laser engraving. The revealing element 401 may,
for example, be applied on the lower or upper surface of
any of the transparent outer layers 101, 102, 104, 105
present or, alternatively, may be applied by laser marking
in any of the transparent outer layers 101, 102, 104, 105
present which is preferably susceptible to laser marking.
The revealing element 401 acts like a filter and comprises
a set of parallel opaque lines 411 and transparent lines
412 acting as gaps between the lines. The opaque lines
have a certain width L and the gaps a certain width G.
The period R of the filter is defined by the sum of the
width L of the lines and the width G of the gaps.
[0064] The security pattern 301 can be produced using
printing technologies commonly used in the field of cards,
such as screen printing, offset printing, digital printing,
thermal transfer, inkjet printing, laser printing, laser mark-
ing, etc. The security pattern 301 is preferably applied
during the personalisation of the document. It may there-
fore comprise personalised data, such as, for example,
the name, surname, date of birth, individual number of
the document or its holder, etc. The security pattern 301,
comprising security markings such as the first security
marking A and the second security marking B, arranged
in interconnected bands, may be printed on the upper or
lower surface of any transparent outer layer 101, 102,
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104, 105, above or below the revealing element 401, or
may, for example, be applied by means of a laser marking
technique to an at least one of the outer layers 101, 102,
104, 105, which is preferably susceptible to laser mark-
ing.
[0065] Each security marking A, B consists of bands,
arranged alternately at intervals so that the correspond-
ing edges of the bands of a given security marking are
separated by a distance P (for example, a left edge of
one band being a part of the first security marking A is
separated by a distance P from the left edge of the next
band being a part of the first security marking A, etc.) and
each band being a part of the first security marking A is
adjacent to two bands being a part of the second security
marking B and vice versa. The distance P between each
band of each security marking of the security pattern 301
must be substantially the same as the period R of the
revealing element 401.
[0066] When tilting the document, only one of the mark-
ings A or B is visible in the gaps of the filling of the re-
vealing element 401. In the embodiment shown in Fig.
2, it can be seen that a mark A can be seen when tilting
the document by a viewing angle VA, and a mark B can
be seen when tilting the document by a viewing angle VB.
[0067] It is important that the bands of security mark-
ings A and B of the security pattern 301 should be sub-
stantially parallel relative to the lines 411 and 412 of the
revealing element 401. Here, substantially parallel
means that a tilt of the bands of the security markings A
and B of the security pattern 301 relative to the lines 411
and 412 of the revealing element 401 should not be no
more than +/- 5°.
[0068] In this embodiment, which was explained with
reference to Fig. 2 and 3, only the effect of a variable
image is described, i.e. the security element enables ob-
servation of the first security mark A (first image) or the
second security mark B (second image), accordingly, de-
pending on the angle of inclination. However, it is possible
to observe a security pattern with another visual effect,
such as for example animation, three-dimensional effect,
magnification, etc. Depending on the desired visual ef-
fects, the security pattern may comprise multiple images,
the width of the gap in comparison to line width deter-
mined by the number of images to be displayed, and the
distance between the revealing layer and the security
pattern are also adjusted. In order to obtain magnification
or another phenomenon, e.g. moire, it is necessary to
adjust both the filter, i.e. the revealing element, and the
security pattern.
[0069] Fig. 4 shows an example of different images
viewed by an observer at different angles of inclination
of the document. In this embodiment, the security marks
are represented by the letters A and B. The period R of
the revealing element 401 is defined by the sum of the
width L of the lines 411 and the width G of the gaps 412
and is essentially the same as the distance P between
each band of each security marking. Therefore, under
the first predetermined viewing angle VA, the observer

can read the first security mark, which is the letter "A" in
the illustrated embodiment and under the second prede-
termined viewing angle VB, the observer can read the
second security mark, which is the letter "B" in the illus-
trated embodiment. In simple terms, the revealing ele-
ment 401, comprising a set of interlaced parallel opaque
411 and transparent 412 lines, is schematically repre-
sented in the Figure as a square. However, it can take
all kinds of graphic forms, such as circles, curves, wavy
lines, triangles, etc., provided that the distances R be-
tween the opaque parts 411 are always identical.
[0070] In this example, the widths L of the opaque lines
411 of the revealing element 401 and the widths G of the
gaps 412 between the opaque lines are equal, so that
the security pattern allows two different data / images,
"A" or "B", to be shown as they emerge when the docu-
ment is tilted, so that the individual markings are ade-
quately visible between the lines 411. The width L of the
lines and the period R of the revealing element 401 define
the required resolution of the markings. With proper se-
lection of these parameters, the observer should not see
more than one marking (image / data) from the security
pattern between the opaque lines 411. If the width L of
the lines and the distance G between the lines are equal,
two different images revealed when tilting the document
can be obtained, so that the markings visible between
the lines are switching.
[0071] If the gap G is half the width L of the lines (i.e.
the gap G is one third of the period R, for example gap
width G = 50 mm, line width L = 100 mm and period R =
150 mm), three images can be placed on the markings.
If the gap G is one third of the width L of the lines (gap
G is one quarter of the period R, for example gap width
G = 50 mm, line width L = 150 mm, and period R = 200
mm), four images / data, etc. can be obtained. The gap
G generally determines the required resolution for the
markings.
[0072] Importantly, unlike the solutions according to
the state of the art, the images created by security pattern
301 can be observed from both sides of the carrier, due
to the presence of a transparent area, e.g. in this embod-
iment, the opening 201. In the solution according to this
invention, it is therefore not necessary to use a back-
ground or reflective layer, and the markings are visible
in transmitted light.
[0073] Importantly, since both the security pattern 301
and the revealing element 401 can be manufactured by
printing or laser marking, parts of them or each of them
in their entirety or both of them in part or in whole can be
applied at a later step, e.g. after the manufacturing of the
data carrier. It is possible, for example, to apply a part of
or a complete security pattern 301 and/or the revealing
element 401 at the stage of personalisation of the data
carrier, e.g. the application of personal data in an identi-
fication document. Different relative positions are possi-
ble between the security pattern 301 and the revealing
element 401. Fig. 5 shows other possible variants of the
location of the security pattern in relation to the revealing
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layer for an optically variable security element according
to the invention in an identification document. The reveal-
ing element 401 may be placed on a cross-section of the
data carrier, e.g. an identification document, below or
above the security pattern 301, provided that the location
of the revealing layer and the security pattern overlap at
least partially.

Example 2

[0074] In an embodiment, the security pattern compris-
es two different security markings, namely component
images (e.g. letters "A" and "B"). There may be more
than two component images in other variants. Each se-
curity marking, as described in Example 1, consists of
bands, alternately arranged in intervals so that the cor-
responding edges of the bands of a given security mark-
ing are separated by a distance P (for example, the left
edge of one band of the first security marking A is sep-
arated by a distance P from the left edge of the next band
of the first security marking A, etc.) and each band of the
first security marking A is adjacent to two bands of the
second security marking B and vice versa. The distance
P between each band of each security marking of the
pattern 301 must be substantially the same as the period
R of the revealing element 401.
[0075] In an embodiment, security markings are ap-
plied by means of printing on a transparent film (e.g. poly-
carbonate), e.g. using offset technique. Each security
marking is printed with paint of a different colour.
[0076] Fig. 6 shows an example of a layer layout in a
data carrier obtained in such a way. The inner layer 103
is in the centre. In this example, it is non-transparent and
an opening 201 is cut out within it, which can optionally
be filled with transparent filling 202. On both sides of the
inner layer 103 there are outer layers 102, 104, which in
this example are made of transparent, non-engravable
film. Print may be applied onto these layers, e.g. the se-
curity pattern 301 and/or a document background 402.
On the outer layers 102, 104 there are further outer layers
101, 105, in this example made of transparent, engrav-
able film. A revealing element 401 can be applied on
these layers using laser engraving. The layers are ar-
ranged so that the distance H between the security pat-
tern 301 and the revealing element 401 is at least 0.03
mm, preferably 0.30 - 0.70 mm.
[0077] In this embodiment, the data carrier is manu-
factured as follows.

1. Security markings (two, but there may be more in
other variants), in the form of alternately arranged
bands, are printed on a transparent polycarbonate
film 104 using offset technique. Each marking form-
ing part of a security pattern 301 is printed in paint
of a colour different than that of the other security
markings.

2. A window 201 is made in opaque polycarbonate

film 103. This can be done e.g.:

a) by cutting openings in the white polycar-
bonate film 103.
For example, in a sheet of white film with a thick-
ness of 0.050 mm to 0.150 mm, 21 openings for
a transparent window are cut out using a plotter.

b) by cutting openings in the white polycar-
bonate film 103 and filling in resulting cavities
with filling 202, e.g. non-engravable transparent
film.

[0078] For example, in a sheet of white film with a thick-
ness of 0.150 mm to 0.500 mm, 21 openings are cut out,
which are then filled with transparent film of the same
thickness (6 10%). 3. A fold of polycarbonate films for
lamination is prepared.
[0079] The completion involves matching (aligning to
the edges) and arranging in the right order the individual
sheets of film comprising: a security pattern print (con-
sisting of security images), possible offset print of the
document background 402, possible other anti-counter-
feiting protection, and a sheet with cut-out openings 201
for the window obtained in step 2. The security pattern
can be printed on a separate sheet or on the same back-
ground as the entire document. In the examples shown
in Fig. 6, security pattern 301 is printed together with the
background 402 of the document.

4. Lamination. The standard lamination process in-
volves placing the film fold obtained in step 3 be-
tween metal plates and heat-sealing to obtain a uni-
form block of material (laminate).

5. Cutting out single data carriers (e.g. cards) from
the laminate. The aim of cutting out is to obtain indi-
vidual cards of the required format from a sheet of
laminate comprising, in this example, 21 products
arranged in 7 rows and 3 columns (see Fig. 7).

6. Engraving a revealing element in the window of
the data carrier (e.g. a card).

[0080] The revealing element is applied, in this exam-
ple, at the stage of data carrier personalisation by laser
marking technique, using an Nd:YAG 1064 nm laser.
During engraving, the parameters of the revealing ele-
ment, in the form of opaque bands separated by trans-
parent bands, such as contrast (greyness degree), thick-
ness, density and parallel position of the lines, are
matched to the parameters of the security pattern.
[0081] Fig. 8 shows an identification card according to
an embodiment, comprising such a security element. The
document comprises at least one inner layer 103, at least
semi-transparent or opaque and at least one outer trans-
parent layer 102. The inner layer 103 preferably compris-
es a transparent 201 window at least in the area of the
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security element, which allows observation of the security
element located in this place from both sides of the card.
Advantageously, both the outer layer 102 and the inner
layer 103 at least in the area of the security element have
markable properties that allow laser marking. Personal-
ization information comprising the owner’s personal data
and photo are printed or applied using laser marking tech-
nique in layer 103. The security pattern 301, which may
also comprise personal data, is printed or applied using
laser marking technique, for example in the inner layer
103 in the place of the transparent window. The revealing
element 401 comprising parallel lines may be printed or
applied using laser marking technique in the outer layer
102 or, e.g. in the transparent window of the inner layer
103.
[0082] The revealing element 401 and the security pat-
tern 301 can be made using different methods in different
variants. For example, the revealing element may be
printed on one of the layers inside the document, while
the security pattern is printed on an external surface of
the document together with personalisation data; or the
revealing element may be laser-marked on one of the
layers sensitive to laser radiation, located inside the doc-
ument or on its surface, while the security pattern is print-
ed on an external surface of the document; or the reveal-
ing element may be printed on one of the layers inside
the document, while the security pattern is applied by
laser marking technique on one of the layers sensitive to
laser radiation inside or on the surface of the document;
or the revealing element and the security pattern may be
applied by laser marking technique. The security element
may include all types of markings, such as a photograph,
and/or image and/or number and/or text, etc.
[0083] An example of a card comprising a security el-
ement with security images in different colours is shown
in Fig. 9.

Example 3

[0084] Fig. 10 presents a passport comprising a data
carrier 501 in the form of a multi-layer plastic card, for
example a polycarbonate (PC) card, which consists of at
least one inner layer, at least semi-transparent and at
least one outer transparent layer. It is preferred that the
data carrier 501 comprises a transparent window 201
and that both the external layer and the internal layer at
least in the area of the window have marking properties
that enable laser marking. The window comprises a se-
curity pattern 301 printed during the card production proc-
ess or applied using laser marking technique during per-
sonalisation. The security pattern 301 may also comprise
personal data such as, for example, the image of the
document holder, first name, surname or date of birth.
The passport booklet on the inside of the cover 601 (fly-
leaf) or on the visa page 701 contacting the data carrier
at the location of placing the security pattern 301 in the
data carrier, comprises a revealing element 401 printed
preferably in offset, intaglio, inkjet, thermal transfer, etc.,

or applied using laser marking technique. Revealing of
the marks in the security pattern 301 takes place when
superimposing the security pattern 301 from the data car-
rier 501 and the revealing element 401 from the flyleaf
601 or the visa page 701.

Example 4

[0085] Fig. 11 shows an embodiment of the security
element according to the invention in a passport, wherein
this example includes two security patterns on two dif-
ferent pages of the passport. Each of these patterns, in
the example, comprises two security images. These im-
ages may be observed through the revealing element
located on a personalised page of the passport, placed
here between the pages comprising security elements.
The observation of individual security patterns through
the revealing element allows different security images to
be seen depending on the tilt angle.

Example 5

[0086] In an alternative embodiment, the security pat-
tern can be in the form of alternate bands in different
colours. In this example, each security image will consti-
tute a coloured background, each security image having
a different colour. For example, the security pattern is in
the form of a repetitive sequence of lines in three different
colours (e.g. C-Cyan, M-Magenta, Y-Yellow). In this ex-
ample, the laser-engraved revealing element has the
form of alternating transparent and opaque bands, as in
the previous examples, but additionally, there may also
be a transparent marking within it (Fig. 12). As a result
of the mutual matching of the two images, in the finished
document, depending on the angle of observation, a
smooth change of colours is observed, resembling opti-
cal phenomena known for holograms and optically vari-
able paints. In the presence of a transparent marking
within the revealing element, security markings then pro-
vide a changing background for the marking. In this var-
iant, the revealing element may also be individualised,
i.e. it may be different for each data carrier.
[0087] Fig. 6 shows an example of a layer layout that
may also be present in such a data carrier. The inner
layer 103 is in the centre. In this example, it is non-trans-
parent and an opening 201 is cut out within it, which can
optionally be filled with transparent filling 202. On both
sides of the inner layer 103 there are outer layers 102,
104, which in this example are made of transparent, non-
engravable film. Print may be applied onto these layers,
e.g. the security pattern 301 and/or the document back-
ground 402. On the outer layers 102, 104 there are further
outer layers 101, 105, in this example made of transpar-
ent, engravable film. A revealing element 401 can be
applied on these layers using laser engraving. The layers
are arranged so that the distance H between the security
pattern 301 and the revealing element 401 is at least 0.03
mm, preferably 0.30 - 0.70 mm.
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[0088] In this embodiment, the data carrier is manu-
factured as follows.

1. Security markings in the form of alternately ar-
ranged bands are printed on transparent polycar-
bonate film using offset technique. Each marking is
printed in paint of a colour different than that of the
other security markings. For example, the security
pattern comprises a repeatable line sequence in
three different colours (C-Cyan, M-Magenta, Y-Yel-
low).

2. A window is made in opaque polycarbonate film.
This can be done e.g.:

a) by cutting openings in white polycarbonate
film
For example, in a sheet of white film with a thick-
ness of 0.050 mm to 0.150 mm, 21 openings for
a transparent window are cut out using a plotter.

b) by cutting openings in white polycarbonate
film and filling in the resulting cavities with non-
engravable transparent film.

[0089] For example, in a sheet of white film with a thick-
ness of 0.150 mm to 0.500 mm, 21 openings are cut out,
which are then filled with transparent film of the same
thickness (6 10%). 3. A fold of polycarbonate films for
lamination is prepared.
[0090] The completion involves matching (aligning to
the edges) and arranging in the right order the individual
sheets of film comprising: a security pattern print (con-
sisting of security images), possible offset print of the
document background, possible other anti-counterfeiting
protection, and a sheet with cut-out openings for the win-
dow obtained in step 2. The security pattern can be print-
ed on a separate sheet or on the same background as
the entire document. For example, the security pattern
is printed together with the background of the document
(similarly as shown in Fig. 6).

4. Lamination. The standard lamination process in-
volves placing the film fold obtained in step 3 be-
tween metal plates and heat-sealing to obtain a uni-
form block of material (laminate).

5. Cutting out single data carriers (e.g. cards) from
laminate. The aim of cutting out is to obtain individual
cards of the required format from a sheet of laminate
comprising, in this example, 21 products arranged
in 7 rows and 3 columns (as shown in Fig. 7).

6. Engraving a revealing element in the window of
the data carrier (e.g. a card).

[0091] The revealing element is applied, in this exam-
ple, at the stage of data carrier personalisation by laser

marking technique, using an Nd:YAG 1064 nm laser.
During engraving, the parameters of the revealing ele-
ment, in the form of opaque bands separated by trans-
parent bands, such as contrast (greyness degree), thick-
ness, density and parallel position of the lines are
matched to the parameters of the security pattern. In this
embodiment, the revealing element can be individual-
ised, i.e. it can be different for each carrier (e.g. a card).
[0092] Fig. 13 and 14 show embodiments of a card
with this variant. Fig. 15 represents a variant in which the
security pattern and the revealing element are placed on
different pages of a passport.

Claims

1. A security element for a data carrier, comprising at
least one layer, completely or partially transparent,
with a thickness of at least 0.03 mm, wherein at least
one layer of the security element is at least partially
susceptible to being marked by printing or laser
marking, characterised in that it comprises:

- a security pattern (301), wherein the security
pattern (301) is located in such a way that the
area of the security pattern (301) at least partially
overlaps with the transparent area of the security
element, so that the security pattern (301) is at
least partially visible from both sides of the se-
curity element,
wherein the security pattern (301) comprises at
least two security markings (A, B), wherein each
security marking (A,B) consists of bands ar-
ranged in intervals so that the corresponding
edges of the bands being a part of a given se-
curity marking are at equal distance (P) from
each other, and each band being a part of one
security marking (301) is adjacent on each side
to a band being a part of a different security
marking;
and/or
- a revealing element (401), wherein the location
of the revealing element (401) at least partially
overlaps with the transparent area of the security
element, so that the revealing element is at least
partially visible from both sides of the security
element,

wherein the revealing element (401) comprises a set
of parallel opaque lines (411) and transparent lines
(412) acting as gaps located between the opaque
lines (411), wherein the period (R) of the revealing
element (401) is the sum of the width (L) of an opaque
line (411) and the width (G) of a transparent line
(412);
wherein the security pattern (301) and/or the reveal-
ing element (401) are applied by means of printing
or laser marking, wherein above or below the applied
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security pattern (301) and/or the revealing element
(401), at a distance of at least 0.03 mm, within the
same layer or in a different layer of the security ele-
ment, there is another surface susceptible to being
marked by printing or laser marking,
wherein the security element, at least in the trans-
parent area, does not comprise reflective material.

2. The security element for a data carrier according to
claim 1, characterised in that the surface suscep-
tible to being marked by printing or laser marking is
located at a distance of 0.03 - 1.00 mm above or
below the applied security pattern (301) and/or re-
vealing element (401).

3. The security element for a data carrier according to
claim 1, characterised in that it comprises at least
one inner layer (103), at least semi-transparent or
opaque, and on both sides of the inner layer (103)
at least one outer layer (101, 102, 104, 105), wherein
an opening (201) is made in the inner layer (103),
optionally filled with transparent filling, wherein the
outer layers (101, 102, 104, 105) of the security el-
ement are transparent at least in the area of the
opening (201) and susceptible to marking, preferably
by means of printing or laser marking, wherein none
of the outer layers in the area of the opening (201)
comprises reflective material, the security element
comprising:

- a security pattern (301), wherein the security
pattern is located on the surface of at least one
layer of the carrier, in such a way that the area
of the security pattern (301) at least partially
overlaps with the area of the opening (201)
present in the inner layer (103), so that the se-
curity pattern (301) is at least partially visible
from both sides of the security element,
wherein the security pattern (301) comprises at
least two security markings (A, B), wherein each
security marking (A,B) consists of bands ar-
ranged in intervals so that the corresponding
edges of the bands being a part of a given se-
curity marking are at equal distance (P) from
each other, and each band being a part of one
security marking is adjacent on each side to a
band being a part of a different security marking;
and/or
- a revealing element (401), wherein the location
of the revealing element (401) at least partially
overlaps with the area of the opening (201), so
that the revealing element is at least partially
visible from both sides of the security element,

wherein the revealing element (401) comprises a set
of parallel opaque lines (411) and transparent lines
(412) acting as gaps located between the opaque
lines (411), wherein the period (R) of the revealing

element (401) is the sum of the width (L) of an opaque
line (411) and the width (G) of a transparent line
(412),
wherein the security pattern (301) and/or the reveal-
ing element (401) are applied by means of printing
or laser marking, wherein above or below the applied
security pattern (301) and/or the revealing element
(401), at a distance of at least 0.03 mm, within the
same layer or in a different layer of the security ele-
ment, there is another surface susceptible to being
marked by printing or laser marking.

4. The security element for a data carrier according to
claim 3, characterised in that the surface suscep-
tible to being marked by printing or laser marking is
located at a distance of 0.03 - 1.00 mm above or
below the applied security pattern (301) and/or re-
vealing element (401).

5. The security element for a data carrier according to
any one of claims 1-4 characterised in that it com-
prises both the security pattern (301) and the reveal-
ing element (401), wherein the revealing element
(401) is located below or above the security pattern
(301), at a distance of at least 0.03 mm, and the area
of the revealing element (401) at least partially over-
laps with the area of the security pattern (301),
wherein the period (R) of the revealing element
(401), which is the sum of the width (L) of an opaque
line (411) and the width (G) of a transparent line
(412), is equal to the distance (P) between the cor-
responding edges of the bands of each security
marking in the security pattern (301),
wherein, preferably, the bands of the security mark-
ings (A, B) of the security pattern (301) are substan-
tially parallel relative to the lines (411, 412) of the
revealing element (401), wherein, more preferably
the tilt of the bands of the security markings of the
security pattern (301) relative to the lines of the re-
vealing element (401) is less than +/- 5°.

6. The security element for a data carrier according to
any one of claims 1-5, characterised in that the
security pattern (301) comprises more than two se-
curity markings.

7. A data carrier comprising the security element as
defined in any one of claims 1-6.

8. A method of manufacturing the security element as
defined in any one of claims 1-6, characterised in
that it comprises the following steps:

a) providing at least one layer of the security
element, wherein the at least one layer is com-
pletely or partially transparent, and if more than
one layer is present, then each layer is com-
pletely or partially transparent, so that the trans-
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parent areas of individual layers overlap at least
partially;
b) applying a security pattern and/or a revealing
element so that it overlaps at least partially with
the transparent area,
wherein the security pattern comprises at least
two security markings, wherein each security
marking consists of bands arranged in intervals
so that the corresponding edges of the bands
being a part of a given security marking are at
equal distance from each other, and each band
being a part of one security marking is adjacent
on each side to a band being a part of a different
security marking;
wherein the revealing element comprises a set
of parallel opaque lines and transparent lines
acting as gaps located between the opaque
lines, wherein the period of the revealing ele-
ment is the sum of the width of an opaque line
and the width of a transparent line;
wherein, if both the security pattern and the re-
vealing element are applied, they are applied on
different sides of the same layer or on separate
layers;
c) providing a completely or partially transparent
second layer of the security element, or alterna-
tively, providing an opaque layer and making an
opening therein, wherein the opening is option-
ally filled with a transparent filling;
d) placing the second layer from step c) below
or above the layer form step b) or between the
layers from step b) and matching the position of
the transparent area or opening in the layer from
step c) with the position of the security pattern
and/or the revealing element in the layer or lay-
ers from step b), wherein, above or below the
security pattern or the revealing element, within
the same layer which comprises the security pat-
tern of the revealing element, accordingly, or in
another layer of the security element, at a dis-
tance of at least 0.03 mm, there is another sur-
face which is susceptible to being marked by
printing or laser marking;
e) laminating the layers arranged in step d), op-
tionally with additional layers, in order to obtain
a homogeneous block of material;
f) optional cutting material out of the laminated
block to obtain the target data carrier format.

9. The method according to claim 8, characterised in
that it involves application of one of the security pat-
tern or the revealing element in step b) and, in addi-
tion, the method comprises, after step e) or f), step
g) of the application of the revealing element if the
security pattern was applied in step b), or of the se-
curity pattern if the revealing element was applied in
step b), accordingly, wherein the application in step
g) is done below or above the security pattern or the

revealing element applied in step b), accordingly, at
a distance of at least 0.03 mm and the area of the
revealing element at least partially overlaps with the
area of the security pattern and the transparent area
or the opening, wherein the period of the revealing
element, which is the sum of the width of an opaque
line and the width of a transparent line, is equal to
the distance between the corresponding edges of
the bands of each security marking in the security
pattern.

10. The method according to claim 9, characterised in
that the application in step g) takes place below or
above the security pattern or the revealing element
applied in step b), at a distance of 0.03 - 1.00 mm
above or below the security pattern and/or the re-
vealing element applied.

11. The method according to claim 9 or 10, character-
ised in that the application in step g) is performed
so that the bands of the security markings of the se-
curity pattern are substantially parallel relative to the
lines of the revealing element, wherein the tilt of the
bands of the security markings of the security pattern
relative to the lines of the revealing element is less
than +/- 5°.

12. The method according to claim 8, characterised in
that it involves application of one of the security pat-
tern or the revealing element in step b) and, in addi-
tion, the method comprises, after step e), step g) of
the application of the revealing element if the security
pattern was applied in step b), or of the security pat-
tern if the revealing element was applied in step b),
accordingly, wherein the application in step g) is
done on another sheet or page of the data carrier
than the sheet or page obtained in step e), and the
application in step g) is done so that after folding
both sheets or pages of the data carrier, the revealing
element or the security pattern applied in step g) will
be located below or above the security pattern or the
revealing element applied in step b), accordingly, at
a distance of at least 0.03 mm and the area of the
revealing element will at least partially overlap with
the area of the security pattern and the transparent
area or the opening, wherein the period of the re-
vealing element, which is the sum of the width of an
opaque line and the width of a transparent line, is
equal to the distance between the corresponding
edges of the bands of each security marking in the
security pattern.

13. The method according to any of claims 8-12, char-
acterised in that the security pattern and/or the re-
vealing element are applied by printing or laser mark-
ing.

14. The method according to any of claims 8-13, char-
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acterised in that the security pattern comprises
more than two security markings.

15. Use of the security element as defined in any one of
claims 1-6 to manufacture a data carrier that can be
personalised.
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