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(57) Abstract: The invention relates to a method for producing a data carrier, in particular formed as an IC card. At least one flat
layer (2) each made of a desired plastic material is provided, the color of the at least one layer (2) being a result of the desired plastic
material. A substantially flat data carrier body (1) is manufactured from the at least one flat layer (2), the data carrier having a cir -
cumferential edge (3). Finally, a desired color on the circumferential edge (3) of the data carrier body (1) is applied.
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Method for producing a data carrier and

data carrier

The invention relates to a method for producing of a data carrier, in
particular formed as an IC card. Furthermore, the invention relates to a data

carrier.

Data carriers, in particular formed as an IC (integrated chip) card, can be

produced by various methods.

US 5,888,624 discloses a data carrier made of paper or cardboard with an
electronic module and a method for producing same. To protect the edge of
the paper IC card from splitting, special protecting lacquers are applied
thereto with a spreading unit. The cards can be processed either individually
or several in a stack simultaneously. The protecting lacquer may be
transferred with a transfer band with the help of a heated die by a transfer
method. The protecting lacquer can be colored and used as additional
identification or an additional security feature. However, since the IC card
consists of at least one of paper and card board, the protection of the edge of
the card from splitting requires a treatment with a lacquer. The color within
the protecting lacquer results in the problem that it can be difficult to find a
desired color such that lots of efforts are necessary until the needed color is

found.

Alternatively, data carriers can be produced with different layers of plastic or
other materials. Typically, the used sheets of plastic are colored to ensure
that the circumferential edge of the data carrier has a color being adapted to
the color or design of an upper cover layer. However, this requires that the
materials used for the different sheets have to be provided with fillers in the

sheet material to achieve the desired or wished color. Without using such
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colored fillers, the different sheets or layers of the data carrier would be
white or transparent (depending on the kind of plastic material). In case that
the data carrier consists of a plurality of different layers, the layers are

laminated.

To produce data carriers, such as credit cards or other contactless and/ or
dual interface smartcards, with different colors different colored sheets

which are needed for the construction of the data carrier have to be kept on

stock. Hence, a large inventory is needed to support short delivery times for

producing the data carrier. Furthermore, it is time consuming to produce
needed sheets in the right color. This process can take several weeks to match
the right color and involve lots of efforts including money until the final

color match is found.

A further disadvantage of using different colored layers for producing a data
carrier is that the performance of such a data carrier is not as good as data

carriers with white cards (i.e. having the color of the plastic material used for
the different layers) because of the used fillers in the sheet material to achieve

the color which is needed.

It is therefore an object of the present invention to provide a method for
producing a data carrier having a colored edge where a desired color can be

provided in an easy manner.

It is a further object of the present invention to provide a method for
producing a data carrier which enables reduction of an inventory as well as a

decreased reaction time for new colors.
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It is a further object of the present invention to provide a method for
producing a data carrier which enables providing a data carrier having

improved mechanical properties.

It is still a further object to provide a data carrier with improved mechanical

properties and colored edges.

These objects are solved by a method according to the features of claim 1 and
a data carrier according to the features of claim 14. Preferred embodiments

are set out in the dependent claims.

According to the invention, a method for producing a data carrier, in
particular formed as an IC card, is provided. The data carrier may be a credit
card having a contactless or contact-based interface. The data carrier may be
an IC card having a dual interface. In general, the data carrier may be
regarded as a smartcard. The method comprises the steps of providing at
least one flat layer each made of a desired plastic material, the color of the at
least one layer being a result of the desired plastic material; manufacturing a
substantially flat data carrier body from the at least one flat layer, the data
carrier having a circumferential edge; applying, a desired color on the

circumferential edge of the data carrier body.

A data carrier according to the invention may be in particular formed as an
IC card. It comprises a substantially flat data carrier body having a
circumferential edge and consisting of at least one flat layer, each of the at
least one flat layer being made of desired plastic material, the color of the at
least one layer being a result of the desired plastic material. A thin layer of

the desired color on the circumferential edge of the data carrier body covers
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the color of at least one layer resulting from the desired plastic material of

the at least one layer.

The data carrier body may consist of one layer of the desired plastic material.
Alternatively, it may consist of a plurality of layers each made of the desired
plastic material which are laminated or glued together. However, the data
carrier body can be produced in various ways as known from prior art. The
at least one flat layer of the data carrier body may be made of a plastic
material such as PVC, ABS, PC or PET or other materials and/ or material
combinations. The desired plastic material does not have to be furnished
with any colored fillers. Instead, a desired color is applied directly on the
resulting circumferential edge of the data carrier body. This enables the
provision of a data carrier having a high quality with regard to the colored

edges.

Since, regardless of the color of the edges, the same flat layer of the desired
plastic material can be used, a significant reduction of an inventory is
possible. Furthermore, the response times for new colors can be realized
faster since only the desired color for the application step has to be chosen.
Furthermore, the mechanical stability of the data carrier can be increased
since the desired plastic material does not have to be changed by the

provision of color fillers.

The step of manufacturing the data carrier body comprises providing an
upper color layer having a desired color or design, wherein the color on the
circumferential edge of the data carrier is adapted to the color or design of
the upper color layer, for example. The desired color or design of the upper
color layer can be printed on the upper cover layer. The upper cover layer

can be protected by a transparent protection layer.
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As a result, it is very easy to adapt the color of the circumferential edge to the
color or design of the upper cover layer regardless of the color of the used

material for providing the data carrier body.

According to a first alternative, the step of applying the desired color
comprises spraying with a spraying unit the color on the circumferential
edge. The spraying unit fnay be moved or circled around the carrier body to
apply the desired color on the circumferential edge of the data carrier body.
However, the data carrier body may be turned while the spraying unit is
fixed or is moved in a direction orthogonal to a direction of extension of the
data carrier body. In the latter, the data carrier body and the spraying unit

move relative to each other.

In a second alternative, the step of applying the desired color comprises a
color transfer by means of a spinning tool which is soaked with the desired
color. The spinning tool may be pressed against the edge of the data carrier
body. It is preferred that the spinning tool is made of a harder material than
the data carrier body. In that case, the color cannot flow above the edges of

the data carrier body to the surface of the data carrier body.

In a third alternative, the step of applying the desired color comprises
applying a color foil which is coated with an adhesive to the circumferential
edge. The adhesive properties of the adhesive may be activated by a step of
heating the adhesive. As such, the data carrier body to which the colored foil
is stacked may be heated in a heater unit. Alternatively, the activation of the
adhesive is made by applying the colored foil with a heated rotating roller
which presses, at the time of applying the colored foil, the colored foil to the

edge of the data carrier body. This process is similar to the process of
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applying a magnetic strip on the data carrier surface with the difference that

the colored foil is applied to the circumferential edge of the data carrier body.

To enable this procedure, the data carrier body may be turned while the
heated rotating roller presses the colored foil to the edge of the data carrier
body. The heated rotating roller may be fixed while the data carrier body is
moved and circled. Alternatively, it may be moved in a direction parallel to a
direction of extension of the data carrier body. In this alternative, the data

carrier body may be fixed or moved/circled as well.

The application of the desired color on the circumferential edge of the data
carrier body may be made on a single data carrier body or a pile of data
carrier bodies. According to the latter, a plurality of data carrier bodies is
stacked atop each other to form a pile before the step of applying the desired

color on the circumferential edge is carried out.

It is further preferred that the data carrier body or the pile of data carrier
bodies is punched or cut to provide sharp and straight edges. This ensures,
in particular if the desired color is sprayed on the circumferential edges, that
the sprayed color will not appear on the main surfaces of the data carrier

body.

Dependent from the used plastic material of the at least one layer of the data
carrier body the color of the at least one layer is transparent or white without

having any color fillers in the base material.

The invention will be explained in more detail by reference to the

accompanying figures.
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Fig. 1 shows a partial sectional view of a pile of data carrier bodies having

sharp and straight edges where the edges are colored by spraying.

Fig. 2 shows a partial cross-sectional view of a single data carrier body

where a cutting process is made to provide sharp and straight edges.

Fig. 3 shows a partial cross-sectional view of a pile of data carrier bodies

with circumferential rounded edges.

Fig. 4 shows a plain view on a data carrier body where a desired color is
applied by means of a spinning tool which is soaked with the desired

color.

Fig. 1 shows the application of a desired color on the circumferential edge 3
of a data carrier body 1 by spraying. Each data carrier body 1 consists of one
or more layers of a desired plastic material, such as PVC, ABS, PC or PET or
other materials and/ or material combinations. If the data carrier body 1
consists of more than one layer, the plurality of plastic layers is laminated or
glued together. For the sake of simplicity, the data carrier bodies 1 in the

figures show one layer 2 made of plastic material.

The data carrier body 1 may be a credit card having a contactless or contact-
based interface. It also may be a dual interface smartcard or it could also be a
card without any electronic or could also have other electronic devices as e.g.
displays or fingerprint sensors. The data carrier body will be produced in
any desired method which is known to provide a data carrier formed as an
IC card. It is to be noted that regardless of the desired color of the
circumferential edges of the data carrier 1 the number of layers forming the

data carrier body do not consist of any colored fillers. According to the at
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least one used plastic material of the layer the color typically is white or

transparent.

The at least one layer 2 may be supplied as a sheet or endless role from
which a plurality of data carrier bodies can be manufactured. By punching
individual data carriers out of the at least one sheet or endless role, the

resulting form of the data carrier body 1 is achieved.

As illustrated in Fig. 1, after having manufactured the data carrier bodies 1
they are stacked atop each other to build a pile. By way of example, in Fig. 1
three data carrier bodies are stacked atop each other. However, the number
of data carrier bodies 1 could be larger. It is to be noted that building a pile is
just an option. The method described could be applied to a single data carrier

body as well.

Using a spraying unit 10, the edges 3 of the data carrier bodies 1 are applied
with a desired color. The spraying unit 10 might circle around the piled data
carrier bodies 1. Alternatively, the spraying unit 10 might be stationary and
only moves in a direction the pile is extending (i.e. in the drawing from top
to below, and vice versa and/ or additional diagonal) and the pile of the data
carrier bodies 1 will turn or the spraying unit 10 will turn around the

stationary pile of cards.

To ensure that only the circumferential edges are applied with the desired
color, the edges 3 have to be straight and sharp as illustrated in Fig. 1.
However, after manufacturing the single data carrier bodies 1 may have
rounded edges 5 as shown in Fig. 3. As a result, between two adjacent data
carrier bodies 1 a depression 6 might gather color such that after spraying the

color on the edges the color might also partially appear on an upper and/or
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bottom surface of the data carrier bodies 1. To avoid this, the data carrier
bodies will be punched out of the already mentioned sheets or role as

illustrated in Fig. 2.

By using a punching tool 11 having to knives 12 and 13 a data carrier body 1
having rectangle edges 3 can be achieved. The arrows besides the knives 12
and 13 indicate the direction of movement of the knives 12, 13 to achieve the
rectangular edge 3. This cutting process should be made with each single
data carrier body 1 as Fig. 2 illustrates. However, this process of cutting may

be made after a pile of data carrier bodies 1 has been formed as well.

In an alternative embodiment illustrated in Fig. 4, the data carrier body 1 is
surrounded by a spinning tool 20 which is soaked coated with the color
which is needed on the circumferential edge of the data carrier body 1. The
direction of movement is denoted with 22. The soaked spinning tool 20 (the
direction of rotation is denoted with arrow 21) presses against the edges 3 of
the data carrier body 1 and transfers the color to the card material at the

edges 3.

If the soaked spinning tool 20 is made of a hard material (harder than the
material of the data carrier body 1) a color does not flow above the edges 3 of
the data carrier body 1 to the surface of the data carrier body. As above, this
kind of applying the color could be done on a single data carrier body 1 as

well as on a pile of data carrier bodies 1.

As a further alternative which is not shown in the figures, a colored very thin
foil, e.g. less than 15 microns, may be used to apply the color on the edges 3
of the data carrier body or pile of bodies 1. The colored foil is coated with a

heat activatable adhesive. Then the colored foil may be paced around the
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edges of the data carrier body 1. During the placement of the colored foil, a
heated roller activates the adhesive and the foil sticks to the edges of a data
carrier body 1. This process is similar to the application of a magnetic strip
on the surface of the data carrier body 1. However, the application of the
colored foil takes place on the edges instead of the surface of the data carrier
body. Again, this kind of vapplication of color can be carried out on a single

data carrier body as well as on a pile of data carrier bodies.

The method described enables the adaption of a color of the edge of a data
carrier body to the color or design which is provided on the surface of the
data carrier body. The color or design may be provided on an upper cover

layer, e.g. by printing.

Since the edge of a data carrier body can be colored in any desired color after
production of the data carrier bodys, it is possible to reduce response times for
wanted new colors. Furthermore, a significant reduction of an inventory of
the base material of the data carrier can be realized, since the coloring is
made in subsequent manufacturing steps. Moreover, if a base material
having no color fillers incorporated in it is used to produce a data carrier
body, the mechanical stability of a data carrier made of such an untreated

material is enhanced.



WO 2016/180518

10

15

SN G W N

11
12
13
20
21
22

Reference

list

data carrier body
layer

edge

upper cover layer
rounded edge
depression
spraying unit
punching tool
knife

knife

spinning tool
direction of rotation

direction of movement

PCT/EP2016/000699



WO 2016/180518 PCT/EP2016/000699

10

15

20

25

30

12

Patent claims

A method for producing a data carrier, in particular formed as an IC

card, comprising the steps of:

a) providing at least one flat layer (2) each made of a desired plastic
material, the color of the at least one layer (2) being a result of the
desired plastic material;

b) manufacturing a substantially flat data carrier body (1) from the at
least one flat layer (2), the data carrier having a circumferential
edge (3); and

c) applying a desired color on the circumferential edge (3) of the data
carrier body (1).

The method according to claim 1, wherein the step of manufacturing
the data carrier body (1) comprises providing an upper cover layer (4)
having a desired color or design, wherein the color on the
circumferential edge (3) of the data carrier is adapted to the color or

design of the upper cover layer (2).

The method according to claim 1 or 2, wherein the step of applying the
desired color comprises spraying with a spraying unit (10) the color

on the circumferential edge (3).

The method according to claim 3, wherein the spraying unit (10) is

moved (circled) around the data carrier body (1).

The method according to claim 4 or 5, wherein the data carrier body
(1) is turned while the spraying unit (10) is fixed or is moved in a
direction orthogonal to a direction of extension of the data carrier

body (1).
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The method according to claim 1 or 2, wherein the step of applying the
desired color comprises a color transfer by means of a spinning tool

(20) which is soaked with the desired color.

The method according to claim 6, wherein the spinning tool is pressed

against the edge (3) of the data carrier body (1).

The method according to claim 6 or 7, wherein the spinning tool (20) is

made of a harder material than the data carrier body (1).

The method according to claim 1 or 2, wherein the step of applying the
desired color comprises applying of a colored foil which is coated with

an adhesive to the circumferential edge (3).

The method according to claim 9, wherein the adhesive properties of

the adhesive are activated by a step of heating the adhesive.

The method according to claim 10, wherein activation of the adhesive
is made by applying the colored foil with a heated rotating roller
which presses, at the time of applying the colored foil, the colored foil
to the edge (3) of the data carrier body (1).

The method according to one of the preceding claims, wherein a
plurality of data carrier bodies is stacked atop each other to form a
pile, before the step of applying the desired color on the

circumferential edge (3) is carried out.
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The method according to one of the preceding claims, wherein the
data carrier body (1) or the pile of data carrier bodies is punched or

cut to provide sharp/straight edges.

A data carrier, in particular formed as an IC card, comprising:

a) a substantially flat data carrier body (1) having a circumferential
edge (3) and consisting of at least one flat layer (2), each of the at
least one flat layer (2) being made of a desired plastic material, the
color of the at least one layer (2) being a result of the desired
plastic material;

b) a thin layer (2) of a desired color on the circumferential edge (3) of
the data carrier body (1) covering the color of the at least one layer
(2) resulting from the desired plastic material of the at least one

layer (2).

The data carrier according to claim 14, wherein the at least one layer

(2) is transparent or white.
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