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DEVICE AND METHOD FOR COATING AN OPTICALLY READABLE DATA CARRIER

The preseril invention relates to an apparatus anﬁ a method for
coating an optically readable data carrier, as well as to an optically
readable data carvier.

Optical dalia carrlers, such as CDs, as well as methods and

apparatus for preducing the same, are known. Such data carriers

generally have a data-carrying surface that must be protected from
environmental conditions. To protect the surface, a hardening lacquer
was used in the past that was applied to a central region of the rapidly
rotating data carrier so that it would flow outwardiy due to centrifugal
force and would form an essentially uniform layer upon the CD.
However, in this tonnection the data carrier must be rotated at a high
speed in order to produce adequate centrifugal forces for a uniform

distribution of the lacquer upon the surface that is to be protected. This

process has the inherent danger of damaging the data -carrier.
Furthermore, with this method excess lacquer is flung out from the data
carrier, and mus! subsequently be removed in a complicated and
expensive process.

EP-A-0 855 703 furthermore discloses a method for gluing
together two disk-like substrates of a data carrier using an adhesive
film that has adhesive on both sides. With this known. method, the
substrates are glued together in such a way that the information-

carrying surfaces of the substrates are directed outwardly, and are thus

- exposed to envirormental influences.

e

Literal Trnsl of PCT/EPOOMNIIS439 filed 14 June 2000 —~ Ulrich Speer et al - STEAG HamaTech AG -
Az.3032
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Starting with this method, it is an object of the present invention
to provide a simplified and economical method for coating an optically

readable data carrler as well as a data carrier produced in this manner.
This objec! is inventively realized for a method for coating an

optically readable data carrier in that a transparent adhesive film is

applied to a dala carrier surface that is to be protected, and
subsequently a ccvering film is applied to the adhesive film. The use of
an adhesive film in combination with an adhesive film has the
advantage that tht aforementioned centrifuging process for coating the
data carrier with a lacquer is eliminated, and no flung-off residual
lacquer, which must be removed in an expensive and complicated
manner, résults. The combination of adhesive film and cover film '
furthermore provites a good protection of the data-carrying surface of
the data carrler. The adhesive film and the covering film can have
specific optical characteristics in order to permit reading of the data

found on the data carrier. The application of the films furthermore

provides a particularly simple and economical solution for the coating
of a data carrier.

The transparent adhesive film is preferably a layer of an
adhesive without & carrier material in order not to affect the reading of

the data on the déra carrier. The transparent covering film is preferably

a so-c'aglled PC tape, which has good optical characteristics for a reader

of the data carrier,

-

Literal Tros! of PCT/EP0QA 58438 Mled 14 June 2000 - Libich Sbaer et al - STEAG HamaTech AG -
Az. 3032
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In accordance with one preferred embodiment of the present

invention, during or after application to the data carrier the adhesive

flm and/or the covering film is withdrawn from a carrier film. The

carrier film has the advantage that the respective film is protected prior

to its application to the data carrier, and the adhesive film has an
adequate stability for transport. In addition, a protective film is
preferably withdrawn prior to applying the adhesive film and/or the
covering film, the protective film protecting the respective fiim surface ’
that faces away from the carrier film from contamination and damage.

In order to completely cover the data carriér, the shape and size
of the adhesive film and/or of the covering film advantageously
correspond to tht surface of the data carrier surface that is to be
protected. Sections of the adhesive film and/or of the covering film that
correspond to ‘the shape and slze of the data carrier are
advantageously punched onto the carrier film.

The adheslve film and/or the covering film is preferably applied

centered on the clata carrier surface that is to be protected in order to
ensure a uniform coating of the surface of the data carrier. For this

purpose the adhesive film and/or the covering film and the data carrier

are preferably aliched with one another prior to application.

Pursuant 2 a further specific embodiment of the present

invention, the adhasive film and/or the covering film is pressed onto the
data carrier via a rotating pressure roller, to ensure a reliable contact

between the respiactive film and the data carrier. In this connection,

«3-

Literal Trnsl of PCT/EPOQ/1455439 filed 14 June 2000 — Ulrich Speer et al - STEAG HamaTech AG -
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the pressure of the pressure roller is preferably controlled in order to
achieve an optimum adhesive effect of the respective films.

Prior to pressing by the pressure roller, the adhesive film and/or
the covering film Is preferably held at a pre-specified angle relative to
the surface of the data carrier in order to hold the adhesive film at a
distance from the ilata carrier, and to ensure a controlled pressing only
in the region of the pressure roller. This prevents air from being
trapped between the adhesive film and the surface of the data carrier
and/or between the adhesive film and the covering film.

Pursuant to a preferred specific embodiment of the present

invention, the dati carrier and the pressure roller are moved relative to

one another in orter to enable a continuing application of the adhesive

film upon the surace of the data carrier. In this connection, the data
carrier is advantageously moved past the pfessure roller linearly, and

the pressure roller is advantageously rotated synchronously with the
movement of the data carrier in order to continuously press the

adhesive film onto the data carrier.

The objec: of the present invention is also realized by an

apparatus for coating an optically readable data carrier, and includes a

-ﬂrst laminating staition for applying a transparent adhesive film to a data

carrier surface that is to be protected, and a second laminating station
to apply a transparent covering film.. With such an apparatus, the
advantages mentioned above with regard to the method are achieved.

In particular, with such an apparatus there is eliminated the danger of
-4-
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damage to the data carrier due to the centrifuging process, and in
addition there is eliminated the complicated and expensive preparation
and rehoval of retidual lacquer that is flung off.

The object |s furthermore realized by an optically readable data
carrier having a ‘lransparent adhesive film and a covering film on a
data-carrying surfiace. The combination of adhesive film and covering

film leads to the sdvantages already described above. Pursuant to a

presently preferredd specific embodiment of the present invention, the
data carrier is dis|~osed in a protective housing that surrounds the data

carrier. By using a protective housing, the mechanical requirements

placed upon the combination of adhesive film and covering film are
significantly reduciad, since this layer does not have to restrain strong
stresses, but raiher serves chiefly as a protective layer against

contamination and chemical influences.

The present invention is explained in greater detail in the
following using préferred exemplary embodiments with reference to the
figures, in which:

Fig. 1 Is @ schematic representation of an apparatus for
producing optical data carriers in accordance with
the present invention:

Fig. 2 Is a schematic view of parts of a laminating station

In accordance with the present invention;

-5-

Literal Trns! of PCT/EPOWL 36430 filed 14 June 2000 —~ Ulrich Speer et al - STEAG HamaTech AG -
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Fig. 3 is a side view of an alternative embodiment of a

laminating station in accordance with the present
invention;

Figs. 4 is a schematic side view of an optical data carrier
of the present invention.

Figure 1 iHustrates an apparatus 1 for producing an optical data

carrier having at lnast one surface that is to be protected

The apparatus has a feed unit 3 for feeding an optical data
carrier 6, such as a CD or a DVR. The data carrier 6 from the first feed
station 3 Is conviryed to a laminating station 7 that is described in
greater detall with reference to Figures 2 and 3. In the laminating
station, a pressure-sensitive adhesive tape or film which has adhesive
on one side and is known as PSA tape, is applied to the surface of the
optical data carrier 6 that is to be protected. The terms adhesive tape
and adhesive filim are to be understood as a layer of an adhesive
without a carrier material. The optical properties of such a layer of
adhesive can generally be controlled more precisely and better than
those of a coaterd carrier material. The adhesive film has varying
adhesion properties as a function of the pressure applied to it.

The data carrier 6 is subsequently conveyed via a handling
apparatus 8 into a second laminating station 9. In the second
laminating station 9, a protective or covering film is placed upon the
adhesive film. The second laminating station 9 is essentially identical

to the first laminuting station 7, with the main difference being in the

Ge

Literat Trrgl of PCT/EPQONS55439 filed 14 June 2000 — Ulrich Speer et al - STEAG HamaTech AG -
Az.3032
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laminating film that is utilized. The covering film that is applied in the

second laminating station is, for example, a so-called PC tape that has
the Opfical characteristics required for a data carrier of the DVR type.

After the laminating-on of the covering film, the data carrier is
conveyed via a hindling apparatus 10 into a quality checking unit 11.
After checking of the quality, the data carrier is deposited either upon a
collection station "2 for good data carriers or upon a collection station
13 for defective data carriers.

The apparatus 1 is arranged in a clean room in which each of
the work steps ca: be performed under clean room conditions.

Figures 2 iind 3 are schematic representations of a laminating
station 7 in accordance with the present invention, whereby the
respective companents of the laminating stations illustrated in Figures
2 and 3 are arranged somewhat differently. However, the same
reference numbers are used for identical/similar cbmponents in the
following descriptlon of the laminating station in accordance with
Figures 2 and 3.

The laminaling station 7 has a feed roller 22 on which a tape-like
laminating ﬂlm 23 is rolled. The laminating film 23 comprises a total of
three films, namely, a protective film 24, an adhesive film 25 that is a
layer of an adhesive without carrier material, and a carrier film 28, as

can be best seen in the enlarged circular detail in Figure 2. The

adhesive film 25 has sections 27 that are punched corresponding to

7.

LReral Trnal of PCT/EPODQ/i. 35439 Tlled 14 June 2000 - Ulrich Speer et al - STEAG HamaTech AG -
Az.3032
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the size and shape of a surface of the data carrier 6 that is to be

coated.

The laminaiting station furthermore has a take-up roller 28 on
which the remainider of the laminating film 23 is taken up after a
laminating process. The laminating film 23 is conducted between the
feed roller 22 and the take-up roller 28 around a plurality of guide
rollers 30 through 38 in order to provide a defined path for the tape-like
laminating film 23 between the rollers 22 and 28. Each of the rollers 30
through 38 Is rotatable about its axis of rotation, and the rollers 31 and

37 are designed as so-called compensating rollers that are borne

movable in the horizontal direction in order to make it possible to

compensate for th2 length of the laminating film 23 between the rollers

22 and 28. This mékes it possible for the rollers 22 and 28 to be
rotated at a constiant speed despite discontinuous laminating cycles, as
will be described in the following. The parts of the adhesive film 25 that
are not needed can be removed in advance, that is, prior to introducing
the laminating film into the laminating station, for instance during
production of the laminating film, or they can remain on the film in order
to ensure a uniform thickness of the film 23 across the entire width and

length thereof, at laast prior to a Iaminating pProcess.
The laminating film 23 is conducted around a wedge-shaped

blade 40, where tle laminating film 23 turns sharply in order to make it

possible to remowvs: the protective film 24 from the laminating film 23 so

that one side of the adhesive film 25 is exposed for adhering with the

-8~
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optical data carrier 6. The removal of the protective film 24 is best

seen in Figure 3. Once removed, the protective film 24 Is rolled onto a
roller (hot shown in greater detail). An alternative type of film removal
device could also he used instead of the wedge-shaped blade 40.

Once the l[aminating film 23 has been conducted around the
blade 40, it is conducted around the roller 33 that is lower with respect
to a horizohtal and that is embodied as a pressure roller. After the
roller 33, the laminating film 23 is conducted about the shaft 34, which
is driven via a molor 42,

Rotation :of the driven roller 34 causes corresponding rotation of
the pressure roller 33 and a downstream roller 35 that is embodied

purely as a guide roller.

The laminsting station 7 has a first sensor 45 that is associated

with the driven roller 34 and that is able to detect contours in the

punched sections 27 of the adhesive film 25. The laminating film 23 is
moved back and lorth in the longitudinal direction via the driven roller
34 until the senror 45 detects a certain contour of the punched
sections 27, such as for instance a punched center hole. When the
sensor 45 detects the center hole, it is positioned directly over one
edge of the center hole by the 'movement of the film, this resulting in

precise alignment of the section 27 with respect to the roller 34 and in

particular the préssure roller 33 in the longitudinal direction of the

laminating film 23.

-5-
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The laminating station 7 furthermore has a support and transport
unit 47 for the data carrier 6 to be laminated. The support and
transpdrt unit 47 forms a horizontal support for the data carrier 8 and
can be moved in any direction via suitable moving apparatus (not

shown in greater detail). A lowerable centering pin 48 ensures precise
alignment of the data carrier 6 on the support’ and transport unit 47.

The pin 48 can b# lowered during the laminating process so that it is
not impaired. This is achieved in that it is pressed upward into the
position shown in Figure 3 by a spring with relatively limited spring
force. When pressure is exerted on the pin from above, it is pressed
downward againgl. the spring force. Alternatively, the pin can be

moved via a cylincler or motor.

Prior to tha lamination of the data carrier 6, the transport and
support unit 47 is moved in the X direction, which corresponds to the
longitudinal direction of the laminating film 23, against a stop. This
ensures that the substrate 6 and the section 27 of the adhesive film 25
previously aligne: in the longitudinal direction are aligned to one
another. Then the transport and support unit 47 is moved back and
forth In the Z dlrection, which runs transverse to the longitudinal

direction of the laminating film 23. A sensor pair 50 allocated to the

transport and support unit 47 detects a contour, such as for instance
the contour of a cinter hole, of the punched section 27 of the adhesive

film 25, which males it possible to laterally align the data carrier 6 with

respect to the seciion 27.

“10-
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Once the tlata carrier 6 has been aligned in the above manner
both in the X direction and in the Z direction with respect to the section
27 of the adhesivib film 25, the transport and support unit 47 is raised in
the Y direction. Now the motor 42 drives the roller 34, which causes

the laminating film 23 to move in the X direction. At the same time and

synchronized witl the rotation, the transport and support unit 47 is
moved in the X direction. The section 27 comes into contact with the
surface of the iata camier 6 to be protected and is pressed
thereagainst by the pressure roller 33 such that it adheres to the data
carrier 6 and detaches from the carrier film 26. The synchronized
movement of the drive roller 34 with the transport and support unit 47
applies a section 27 of the adhesive film 25 centered on the data
carrier 6 so that tle section 27 of the film 25 completely covers the side
of the data carrieér 6 {o be protected and does not project over the
edge. The preisure of the pressure roller in the Y direction is
controlled via the position of the transport and support unit 47 in order
to control the adhesion properties of the pressure sensitive adhesive
film 25. Alternatively, of course, the pressure roller 33 can move in the
direction of the transport and support unit. A spring-type suspension
sysfem can be provided for good coantrol or compensation of the
pressure. The suispension can be provided via a spring or compressed
air cylinder.

Then the data carrier 6 thus provided with the section 27 of

adhesive film 25 iy conveyed via the handling apparatus 8, which has,

-11-
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for example, an irterior hole gripper, removed from the transport and
support unit 47, and conveyed to the second laminating station 9.
A new dats carrier 6 is loaded onto the transport and support

unit 47 of the laninating station 7, and the process is repeated. As

was mentioned in the foregoing, the rollers 22 and 28 rotate

continuously during the entire process, although the adhering process
is discontinuous. The longitudinal compensation of the laminating film
23 that is therefors necessary is achieved via a horizontal movement of

the compensating rollers 31 and 37, as already mentioned in the

foregoing.
The secon:l laminating station 9 has the same construction as
does the first lam nating station 7, and the second laminating station 9

will therefore not be described in any detail. The laminating film utilized
in the second laminating station essentially has the same arrangement
as does the laminating film 23, with the exception that instead of the
adhesive film 25 g protective or covering film, in particular a PC tape, is

provided.

Although the laminating film has three layers in accordance with

- the description i%1 the foregoing, namely a protective fim 24, an

adhesive/covering film 25, and a carrier film 26, it should be notéd that

it is not absolutely necessary for there to be a protective film 24.
However, if no pritective film 24 is used, at least the rollers 30 and 32

should be speciilly coated in order to prevent the then exposed

-12-
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adhesive-coverinyj film 26 from adhering to or being damaged by these
rollers.
Alternatively, the guide rollers up to the roller 33 can be omitted,

whereby In this ctise the rollers 22 and 28 must be controlled such that

the sections 27 are aligned and a movement of the laminating flim 23 is
achieved synchranized with the transport and support unit 47.
In addition, a single sensor, such as for instance a camera, can

be used for the above alignment processes instead of the sensors 45

and 50.

Figure 4 shows a schematic side view of an inventive data
carrier 6 that was manufactured in the previously described manner.
The data carrier has a PC disk having a thickness of approximately 1.1
mm. The PC disk has a data-carrying surface 62 upon which is applied

the adhesive film 25, as described previously. The adhesive film 25 is

formed by an adhesive layer having a thickness of approximately 25
um. Provided on the adhesive fllm is the PC tape 64, which was
laminated on in the previously described manner. The PC tape 684 has
a thickness of apjroximately 75 um. As a result of the PC tape 64, the

data carrier obtairs the required optical characteristics for a DVR. The
data carrier can, for example, be disposed, in the manner of a diskette,
within a housing that surrounds it, thereby significantly reducing the
'mechanical requiraments placed upon the coating.

The presert invention was previously described with the aid of

preferred exempliry embodiments of the invention, without, however,

«]3e
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being limited to thtse special embodiments. In particular, the invention

is not limited to the: previously mentioned materials and dimensions.

-14.
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Patent claims

1. Method of coating an optically readable data carrier (6),
according t: which a transparent adhesive film (25) is applied to
a surface cf the data carrier (6) that is to be protected, and

subsequenily a transparent covering film is applied to the

adhesive filn.

2. Method in iaccordance with claim 1, characterized in that the

adhesive film (25) comprises a layer of adhesive without carrier

matenal.

3. Method in siccordance with claim 1 or 2, characterized in that the

covering film is a PC tape.

4. Method in accordance with any of the preceding claims,

characterizad in that said adhesive film (25) and/or said covering

film is withdrawn from a carrier film (26) during or after

application to said data carrier (6).

5. Method in accordance with any of the preceding claims,
characterizeed in that a protective film is withdrawn from said
adhesive film (25) and/or said covering film prior to the
application.

B. Method in accordance with any of the preceding claims,

characterized in that the shape and size of said adhesive film

(25) and/or of said covering film corresponds to the surface of

said data carrier (6) to be protected.

-1 5.
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Method in accordance with claim 6, characterized in that
sections (27) of said adhesive film (25) and/or of said covering
film that cérrespond to the shape and size of said data carrier

(6) are punthed onto said carrier film (26).

Method in accordance with any of the preceding claims,
characterizid in that said adhesive film (25) and/or said covering
film is applied centered on the surface of said data carrier (6) to
be protectad.

Method in accordance with claim 8, characterized in that said
adhesive fiim (25) and said data carrier (6) are aligned with one
another priur to application.

Method in accordance with any of the preceding claims,
characterized in that said adhesive fllm (25) and/or said covering
film is pressed onto said data carrier (8) during the appilication

via a rotating pressure roller (33).

Method in accordance with claim 10, characterized in that the
pressure of said pressure roller (33) is controlled.

Method in accordance with any of the preceding claims,
characterized in that prior to pressing by said pressure rollér
(33) said a:lhesive film (25) and/or said covering film is held at a

pre-specified angle relative to the surface of sald data carrier

(6).

18-
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13. Method in accordance with any of the preceding claims,
characterizad in that the data carrier (6) and the pressure roller
(33) are maved relative to one another.

14. Method in nccordance with claim 13, characterized in that said

data carrier (6) is moved past said pressure roller (33) linearly.

15. Method In accordance with claim 13 or 14, characterized in that

said press.re roller (33) is rotated synchronously with the
relative movement of said data carrier (6).

16. Method in accordance with any of the preceding claims,
characterized in that the adhesive film (25) is an adhesive fitlm
that respontis to pressure, the adhesion characteristics of which
vary as a fu nction of the pressure.

17.  Apparatus for coating an optically readable data carrier (6), with
a first laminating station (7) for applying a transparent adhesive
film (25) ohto a surface of the data carrier (6) that iz to be
protected, and a second laminating station for applying a
transparent. covering film to the adhesive film (25).

18. Apparatus n accordance with claim 17, characterized in that the
shape and size of said adhesive film (25) and/or of said covering
film correspond to the surface of said data carrier (6) that is to
be protected.

19. Apparatus in accordance with either of claims 17 or 18,

characterizeed In that sections (27) of said adhesive film (29)

and/or of guid covering film that correspond to the shape and

Literal Trnsl of PCT/ERPO0/I'556439 fited 14 June 2000 ~ Ulirich Speer el al - STEAO HamaTach AG -
Az.3032
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20.

21.
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23.

24.

25.
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size of said surface of the data carrier (6) that is to be protected

are punche:l onto a carrier film (26).
Apparatus in accordance with any of clams 17 to 19,

characterized in that at leaét one of said laminating stations (7)
has an alighing unit for aligning said adhesive film (25) with the
surface of said data carrier (6) to be protected.

Apparatus In accordance with any of claims 17 to 20,
characterized in that at least one of the laminating stations (7)
has a rotatsable pressure roller (33).

Apparatus in accordance with any of claims 17 to 21,

characterizitd in that at least one of the laminating stations (7)

has a devicid for moving the data carrier (6) and/or the pressure

roller (33).
Apparatus in accordance with claim 22, characterized in that the
device has at least one linear movement unit (27) for the data
carrier (6).
Apparatus in accordance with any of claims 17 to 23,

characterizt:d by a device for withdrawing a protective film (24)

from the adhesive film (25) and/or the covering film.

Apparatus in accordance with any of claims 17 to 24,
characterized in that the adhesive film (25) is a layer of an
adhesive without carrier material.

Apparatus In accordance with any of claims 17 to 25,

characterizu:d in that the covering film is a PC tape.

.1 8-

Literal Trnsl of PCT/EPOU/ (1115438 filed 14 June 2000 — Uirich Speer ot al - STEAG HemaTach AG -

Az.3032



10

27.

28.

29.

30.

CA 02376974 2001-12-14

Optically rexadable data carrier (8), the data-carrying surface of
which is cevered with a transparent adhesive film (25) and a
transparent covering film.

Data carriet in accordahce with claim 27, characterized in that
the adhesive fllm (25) is a layer of an adhesive material without
carrier matevrial.

Data carrler in accordance with claim 27 or 28, characterized in
that the covering film is a PC tape.

Data carrier in accordance with any of claims 27 to 29,
characterizéd in that the data carrier (6) is disposed in a

protective housing.

-19-
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