0 8 DEC 7003 5 Apparatus and Method for Coating an Optically Readabl e Data
Carrier The present invention relates to an apparatus and a net hod PCBrUEE 2003
coating an optically readable data carrier, as well as to an optically
readabl e data carrier. Optical data carriers, such as CDs, as well as

“met hods and apparatus for producing the sane, are known. Such data
carriers generally have a data-carrying surface that nust be protected
from environnmental conditions. To protect the surface, a hardening |acquer

was used in the padppafutis and Methbiddr Coating BRtORticAllf R&stiMe Uita aphigt y 10
rotating data carrier so that it woul'd fTow outwardly due to centritugal

force and would forma hedd | f e ver, in
this connection the da?alﬂ%(szgfér%i@'eﬂlr n\%gyagerggag%gaﬁigHaﬁ%qﬁ#ghanggeeggm@fﬁ)rrﬁer
to produce adequate centrifugal, forc for .a uniform distribution of the

| acquer upon the %?ﬁﬂ%ea'}ﬁ Colly tr%a%}l?)rd’ﬁt%c‘iaéﬁ‘?r'ﬁﬁ welbaprigcag sontieally he

I nherent danger of damagidr;? the data carrier. Furthernmore, with this

met hod excess | acd@adable datapgrrieit fromthe data carrier, and nust
subsequently be renoved in a conplicated and expensive process. EP-A-0 855

703 furehernore di scl oBstical nefthochrfiers, Bushngs COst e@eRAr ad WReBR_NEhE! | Y
equal , disk-like substrates of a data carrier using an adhesive filmthat

has adhesive on b ' ki it i I s, oh] of

t he present inven%}p?ﬁ%ttqgsfgrr(?%/rieggb@gswgpF?ﬁé?rgﬁ%rq@gghoﬁuggl agr#gt E%ﬁpeftr%r
[ tical] readabl e data carrier as |, as data carrjer

g?gghggdapnogh: ga,ggﬁﬁgqlﬁ ﬂﬁve a aaatta-carrylng suﬁacg\ﬁhat must be protected ?rom

environmental conditions. To protect the surface, a hardening lacquer
was used in the past that was applied to a central region of the rapidly
10 rotating data carrier so that it would flow outwardly due to centrifugal
force and would form an essentially uniform layer upon the CD.
However, in this connection 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
15 process has the inherent danger of damaging the data carrier.
Furthermore, with this method excess lacquer is flung out from the data
carrier, and must subsequently be removed in a complicated and
expensive process.
EP-A-0 855 703 furthermore discloses a method for gluing
20 together two essentially equal, disk-like substrates of a data carrier
using an adhesive film that has adhesive on both sides.
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 carrier as well as a data carrier produced in this manner.
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0 8 DEC 2003 This object is inventively realized for a method for coating
an optically readable data carrier in that a transparent adhesive f{j§ pE( 2003
that is provided with adhesive on one side is applied to a data carrier
surface that is to be protected. The use of an adhesive film has the
advantage 5 that the aforenentioned centrifuging process for coating the
data carrier with a lacquer is elimnated, and no flung-off residual

| acquer, which nust be renoved in an expensive and conplicated nanner,

results. The adhesive ff r; ; ' i m cal
solution for the coatit\ﬁgh%ﬂ)lagctég éﬁ%rﬁtrvl@@??’éa%gggﬁfogcéﬁeﬁgﬁagow%ﬁﬁﬁﬁ%ean
preferred enbodi menb. q& t he Bgraéent i_nv_enbi on, during or after _its
application to t h8PHSRY '€adapeE datacarperw; that a tianspreentiadhes Mrrilry that is
carrier film The carrier filmhas the advantage that the filmis
protected prior tprovidechpyithi aghdsive oo dneesidatsapplied &0 a datd carfier sutfess ve
filmhas an adequate stability for transport. In addition, a 15 protective

filmis preferabl yhawiis bslbavsrofecesa.t hrﬁeagléetﬁiafﬁaarhém@'ﬁi:ﬁfha%%eaé_a%m;{]& the
adhesive filmto the data carrier, the protective film protecting the

adhesive film sur e | Y . S] f Lo L am.nat i,on and
damage %ri or to i E@abﬁ%%ﬁe?%%ﬁﬁ?‘%%%ﬁﬁ'f@@ﬁ%09&_%8?%| @rcgégtﬁr?q htEedg?%
carrier, the shape_and size 20 of the adhesive fil m advantageously
correspond to t heCRUIEr N & lacAEer eliminated.cand for Burg-pH aesidual dadswer,

protected. Sections of the adhesive filmthat correspond to the shape and
size of the data wAigH @iusirbe remevedaie ausEypensiehehd complinatedandreerf i | m
-2 08 0 EC 2003 The adhesive filmis preferably applied centered on the
dat a results. The adhesive film furthermore provides a simple and
economical solution for the coating of a data carrier.
10 In accordance with one preferred embodiment of the present
invention, during or after its application to the data carrier the adhesive
film is withdrawn from a carrier film. The carrier film has the advantage
that the film is protected prior to its application to the data carrier, and
the adhesive film has an adequate stability for transport. In addition, a
15 protective film is preferably withdrawn from the adhesive film prior to
applying the adhesive film to the data carrier, the protective film
protecting the adhesive film surface that is adhesive on one side from
contamination and damage prior to its application.
In order to completely cover the data carrier, the shape and size
20 of the adhesive film advantageously correspond to the surface of the
data carrier surface that is to be protected. Sections of the adhesive

film that correspond to the shape and size of the data carrier are

advantageously punched onto the carrier film.



carrier surface that is to be protected in order to ensure a uniform
coating of all regions of the data carrier. For this purpose the adhes§ DEC 2003
filmand the data carrier are preferably aligned with one another prior to

5 application. Pursuant to a further specific enbodi nent of the present
I nvention, during the application the adhesive filmis pressed onto the

data carrier via

a rotating pressure roller, which ensures a reliable

contact between the adhesive filmand the data carrier. In this 10

connection, the pressufrgeOidhd v fRHRSKr
in order to achieve an optinmm adhesive

data carrier. Pri

] r essi by the pressuyre roller, the adhesive film
is preferably he{SJ n%? ngr%pg c'gftloegeawﬁl%%&?gl'Et?'@@rttﬁ EREIEUAT WRIEOTBY t he

n order to hold the adhesive filmat a distance fromthe

15 data carrier i

BB AR BT DR

data carrier, andc@¥insheliplkregiensof the daetamaster. ngootliy purpaseethesarresiv

the pressure roll

adhesi ve film andfilthand tiné aata cdrrichere ptefecably afignePWwithusy ahéthar prief & r ed
speci fic enbodi nent of the present 20 invention, the data carrier and the

er. This prevents air from being trapped between the

pressurg roller apgpliftied. rel ative to one another in order to enable a

continui ng application of the adhesive

carrier. In this
t he pressure rol

rotated synchronous

in order to conti

10

15

20

or 1 el B A “Whwelbhcdlie' PaBRUiea” 20 I oresett
m'@ﬁgw pridRg theyappligaiion the adhesivmfiintinerassed eata the .
data carrier via a rotating pressure roller, which ensures a reliable
contact between the adhesive film and the data carrier. 1in this
connection, the pressure of the pressure roller is preferably controlled
in order to achieve an optimum adhesive effect upon the surface of the
data carrier.

Prior to pressing by the pressure roller, the adhesive 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
data 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.

Pursuant to a preferred specific embodiment of the present
invention, the data carrier and the pressure roller are moved relative to
one another in order to enable a continuing application of the adhesive
fitm upon the surface of the data carrier. In this connection, the data
carrier is advantageously moved past the pressure roller linearly, and

the pressure roller is advantageously rotated synchronously with the
-3

fil mupon the surface of the data

wth the -3 0 8 DEC 2003 novenent of the data carrier



I n one enbodi nent of the present invention, after the adhesive film has

been applied to the optical data carrier, it is hardened in order 5 G 8DEC 2003
provi de an increased strength and hence an inproved protection of the

optical data carrier. In this connection, the adhesive filmis preferably
har dened by neans of a thermal treatnent and/or pressure and/or tine.
Pursuant to an alternative enbodi nent of the present invention, the

adhesive filmis advantageously hardened by UV 10 radi ation. A transparent

protective layer, mdveiaéht ofl e dabP Gl Porde Pl C?oinangﬁﬁétlﬁ?@as%aﬁp@l I ed

to that side of the adhesive filmthat 1s not adhere

carrier. The obje f. t present ipvention is also realized by an 15
appar atus of coat %%\’883'%{93@%@3?@9P@g*d%r'sf-data carrier, and includes a
| am nating station for applyi ng a transparent adhesive fil m havin _
adhesi ve on one side t & &ngaembedimentrofdhefrresenhiaventon caftes theoadhasive

Wth such an apparatus, the advantages nentioned above with regard to the

met hod are achi evébin Has Ipseri applicat {o thet dptioat datn capien) Rivsatdaeied iBrder
el imnated the danger of danmage to the data carrier due to the

centrifggi ng processroddd A |l lSh&hddT | gat ed
and expensive prepar%zri?i on anlgeﬁgégnsrg\?g?r%@ﬁ ?gdd'&%é%g?gﬁg?\;#ﬁg{&?%q Eﬁg
of f. -4 O08BEC 2003, The .object is furthernpre realized an,optically.
readabl e data ca ?e?ptwggli‘fﬁdaac??'gﬁ'spi?e s pqp&nggﬁrque?ﬁ(%yaeqr} Sé‘éecgpﬁgﬁ% to
which the protective layer is an adhesive film having adhesive on one

side. The use of PEeTerall¥ fardenechnaaeans of arthaavahigeaimasyians/omP@ssuEs de

as a
and/or time. Pursuant to an alternative embodiment of the present

invention, the adhesive film is advantageously hardened by UV
10 radiation.

A transparent protective layer, in particular a so-called PC-tape,
is preferably applied to that side of the adhesive film that is not adhered
with the data carrier.

The object of the present invention is also realized by an

15 apparatus of coating an optically readabie data carrier, and includes a
laminating station for applying a transparent adhesive film having
adhesive on one side to a data carrier surface that is to be protected.
With such an apparatus, the advantages mentioned above with regard
to the method are achieved. In particular, with such an apparatus there

20 is eliminated the danger of damage to the data carrier due to the
centrifuging process, and in addition there is eliminated the
complicated and expensive preparation and removal of residual

lacquer that is flung off.



5 protective |layer |eads to the advantages already descri bed above. 08 DEC 2003
Pursuant to a presently preferred specific enbodi ment of the present

i nvention, the data carrier is disposed in a protective housing that

surrounds the data carrier. By using a protective housing, the

requi renents placed upon the protective layer are significantly 10 reduced,
since this | ayer does not have to restrain strong stresses, but rather

serves chiefly as a protective |ayer against contam nation and chem cal

i nfluences. The presentThHewigiatl RMfurthesblairdiditet hyoaR Bptitaletéadatld dde
foll owi ng using preferred exenplary enbodi nents with reference to the 15

figures, in which; Wl | m r tation aof. a tus
for producing optC ?%r%%{'g&céa?rraﬁgég I n ar]ggeoc{tﬁgnlgggg\/i ﬁd&@ﬂg t;?r g’shzérﬁ)%g
invention; Fig. 2 is a.schematic vi args of a,lam natinr%fs.tatiﬂ[lle in

f
accordance with t REOEFHLRIAYE (5 8Rd W, (')‘151 m haying pdhesive, PR\QPTI SIFR-

alternative enbodinent of a lamnating station in accordance with the
present inventiohse-of @ tranpparerdasinesye. filn havingsadhkerive onspde sidewsod an
alternative adhesive film Figure 1 illustrates an apparatus 1 for

produci g an opt i padtedtive lager tdagls havthagadtartages alreadyutitscibédiaibove. t o

be protected 5 The apparatus has a feed unit 3 for feeding an optical data

Pursuant to a presently preferred specific embodiment of the present
invention, the data carrier is disposed in a protective housing that
surrounds the data carrier. By using a protective housing, the
requirements placed upon the protective layer are significantly

10 reduced, since this layer does not have to restrain strong stresses, but
rather serves chiefly as a protective layer against contamination and
chemical influences.

The present invention is explained in greater detail in the

following using preferred exemplary embodiments with reference to the

15 figures, in which:

Fig. 1 is a 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

20 in accordance with the present invention;
Fig. 3 is a side view of an alternative embodiment of a

laminating station in accordance with the present

invention;



carrier, such as a CD or a DVR The data carrier 6 fromthe first feeobBDEE 2003
station 3 is conveyed to a lamnating station 7 that is described in

greater detail with reference to Figures 2 and 3. In the |amnating

station, a pressure-sensitive adhesive tape or filmwhich has adhesive 10

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 terns adhesive tape

and adhesive filmare to be understood as a | ayer of an adhesive w thout a

carrier material. The ppjd gal pr@paischemadt siid AW oPAn AHBARNE adHRive
generally be controlled nore precisely and better than those of a 15 coated

carrier material. The adhesive fiﬁlnqn has varyi ng adhesion properties as a
function of the pressure applied to it. The data carrier is subsequently

pl aced upon a rotary table 8 havi a centerin nd hol di ng device. The
rotary table is subsqu@‘r{r?Q pH?%’F%B %?Pnﬁfﬁtl&ﬁﬂﬁpr Proqueing gnpriicasdata n a
processing station 11 in which the adhesive filmlocated on the data

carrier is hardenedrrieThaving: atrlgastapicesudaceninat isotodhegratectedan  unl oadi ng
position, where the optical data carrier is renoved. The apparatus 1 is

arrangedl in a clean ro¥hei appdratls Gasha dbedtingit \Wrdr fderidsg G opecRledaRr med
under clean roomconditions. -6 0 8 0 E C 2003 Figures 2 and 3 are

schematic represepi@fel! ho.f:\ﬁ% CRTHLNRONE. 'Igié"%ihfe%ln?grriiep 62 G FRNGEL dd the

present invention, whereby t conmponents amnating stations
the sam r of er enc B AONutere Rey Bl Seaer BRTT AN FOors ek s canseen & 1
the follow ng description of the |amnating station in accordance with
Fi gures 2 and greater detail with reference to Figures 2 and 3. In the laminating
station, a pressure-sensitive adhesive tape or film which has adhesive
10 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 fiim are to be understood as a layer of an adhesive
without a carrier material. The optical properties of a layer of adhesive
can generally be controlled more precisely and better than those of a
15 coated carrier material. The adhesive film has varying adhesion
properties as a function of the pressure applied to it. The data carrier
is subsequently placed upon a rotary table 8 having a centering and
holding device.
The rotary table is subsequently rotated further until it is
20 disposed in a processing station 11 in which the adhesive film located
on the data carrier is hardened. The rotary table is then rotated into an
unloading position, where the optical data carrier is removed.

The apparatus 1 is arranged in a clean room in which each of

the work steps can be performed under clean room conditions.
8-



3. The Il am nating
| am nating film 2
10 three filnms, n
adhesi ve on one s
- enlarged circul ar
that are punched
data carrier 6 th
has a take-up rol
I's taken up after
conduct ed between
plurality of guid

path for the tape-like 20 lamnating film 23 between the rollers 22 and 28.
Each of the rol | eeemponents oluliie Baingtingstatiops e’ Hbstratad i Rigwes2 and & i on,
and the rollers 31 and 37 are designed as so-called conpensating rollers

station 7 has a feed roller 22 on which a tape-Ii

ke
3is rolled. The lam nating film23 conprises a totaDHd}EE 2003

anely, a protective film24, an adhesive film 25 that
ide, and a carrier film26, as can be best seen in the
detail in Figure 2. The adhesive film 25 has sections

corresponding to the size and shape of a surface of the
at is to be coated. 15 The lam nating station furthernore
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t he eed roll 22 a he take-up roIIer 8 arou
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that are borne makakirgariged Benfeertiatodiffaterdiyt eqdowavérm Bedgameo réfkendd
possible to conpensate for the length of the lamnating film23 between

the rolders -7 0 B QerE 4808s&f 8P dd&ficalBing d?ag&%gbhe%sﬁ{eﬁg fofbw rﬂfous

rollers 22 and 28 to be rotated at a constan spee

| am nating cycl es
adhesive film 25
prior to introduc
I nstance duri ng

the filmin order
entire width and

10

15

20

espl ] SCOI’]

) d bed t.h f The
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ing 5 the lamnating filminto the | am nating stati on,

groduction of the lanminating film or they can remain on
to ensure a uniformthickness of the film 23 across the

The laminating station 7 has a feed roller 22 on which a tape-like
laminating film 23 is rolled. The laminating film 23 comprises a total of
three films, namely, a protective film 24, an adhesive film 25 that is
adhesive on one side, and a carrier film 26, 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 the size and shape of a surface
of the data carner 6 that is to be coated.

The laminating station furthermore has a take-up roller 28 on
which the remainder 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 the length of the laminating film 23 between the rollers
-7-



| ength thereof, at least prior to a |lamnating process. The | am natingIH i

23 is furthernore
lam nating film2
the protective fi
side of the adhes
carrier 6. The re

conducted around a 10 wedge-shaped bl ade 40, where
3 turns sharply in order to nmake it possible to renov
Im24 fromthe lamnating film23 so that the adhesiv
ive film25 is exposed for adhering with the optical
noval of the protective film24 is best seen in Figur

el "oos

e
e

dat a
e 3.

Once renoved, the 15 protective film24 is rolled onto a roller (not shown

22 ANd 2.t ermgtrhaged mpso&fib%i_ %@@gnpﬂg'rsr %Vhﬁgi%égw{;??@' SO

in greater detail
be used i nstead o
has been conducte
33 that is | ower

pressure roller.

about the shaft 3
Rotation of the d
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After the roller 33 the lamnating film23 is conduct
will Rpidescribed i thedpliowinga Thr parts o thesadbesvefitn 260Bat

riven roller 34 causes corresponding rotation of the

m 23

| er
as a
ed

pressure rol |l er 3areandt acedeosbn bemenwveer in3viahat, trat eThoeidr a6l intpatdRling as a

guide roller. The
associated 5 wt
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sections 27, such

10

15

20

| am nating station 7 has a first sensor 45 that is

bhe hanfRanRn fifl inks B i%al?1<=‘innt%.lhflén %t%tié[;lL%F nStsheEt d

ections 27 of the adhesive e lamnating fi

PR R Y v S By b e
toagn-z‘.g rre eia rlljﬂfgrnrr? ?higkrﬁ)éjsnscgfet e%‘ﬁr?wt 2635 agpols%'thg\he%rt]iré r\:]mr(:idth and
length thereof, at least prior to a laminating process.

The laminating film 23 is furthermore conducted around a
wedge-shaped blade 40, where the laminating film 23 turns sharply in
order to make it possible to remove the protective film 24 from the
laminating film 23 so that the adhesive side of the adhesive film 25 is
exposed for adhering with the 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 (not shown in greater detail). An
alternative type of film removal device could aiso be used instead of
the wedge-shaped blade 40.

Once the laminating film 23 has been conducted around the
blade 40, it is conducted around the roller 33 that is lower with respect
to a horizontal 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 motor 42.

ours
m 23



10 sensor 45 detects the center hole, it is positioned directly over %nse
edge of the center hole by the novenent of the film this resulting i DEC 2003
preci se alignment of the section 27 with respect to the roller 34 and in
particular the pressure roller 33 in the longitudinal direction of the

lam nating film23. 15 The lam nating station 7 furthernore has a support

and transport wunit 47 for the data carrier 6 to be | am nated. The support
and transport unit 47 fornms a horizontal support for the data carrier 6

and can be noved in amotaiidreef tRNdNVeh Flich 2l GaugRY (e RRA ﬁ‘ngﬁa’téﬂSH of
shown in greater detail). A lowerable centering pin 48 ensures precise 20

pi n 48 can be Pﬁmﬂ?ée%féﬁt{fﬁéfot"ﬁ %?a%n*"fﬁﬁs URAShsARE O P 3 [ elnotiga

inmpaired. This is ac |eved | is pressed upward into the position
shown in Figure SDHW&%&QH@ reI atively limted spring force. Wen
pressure is exerted on the pin fromabove, it is pressed -9 08 DEC 2003
downwar d agai nst the sghiengnfinatog stAItioerTnhasis‘aeﬂiryst sehsorpd 5 theatns s soviaved! vi a
a cylinder or notor. Prior to the lam nation of the data carrier 6, the

transpost and suppbr theiririveA7rdlier BAvaddi that he apldi theabiceh, cdﬂi’rb&@ in the
corresponds to the 5 longitudinal direction of the amnating film 23,

B oL e 1 P, TRUACKES SERRoIY cf iR BHRBLIE fin et MmiRRt W Aa )l e

adhesive film25 "previ ous I gne ongi tudi na Fect

back and forth | MM aa%{“éﬁeifpﬁn h 30 SangisiiallREdan o8 e ihiven roler

| ongi tudi nal 10 direction of the | ani nat i ng film23. A sensor pair 50

allocated to the 34 until the sensor 45 detects a certain contour of the punched
sections 27, such as for instance a punched center hole. When the

10 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 pressure roller 33 in the longitudinal direction of the
laminating film 23.

15 The laminating station 7 furthermore has a support and transport
unit 47 for the data carrier 6 to be laminated. The support and
transport unit 47 forms a horizontal support for the data carrier 6 and
can be moved in any direction via suitable moving apparatus (not
shown in greater detail). A lowerable centering pin 48 ensures precise

20 alignment of the data carrier 6 on the support and transport unit 47.
The pin 48 can be 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
Q-



transport and support unit 47 detects a contour, such as for instance the
contour of a center hole, of the punched section 27 of the adhesive f0B8M®EC 2003
25, which makes it possible to laterally align the data carrier 6 with

respect to the section 27. 15 Once the data carrier 6 has been aligned in

t he above manner both in the X direction and in the Z direction with

respect to the section 27 of the adhesive film25, the transport and

support unit 47 is raised in the Y direction. Now the notor 42 drives the

roll er 34, which dewserdtAgaihsnimatdpiggl Foree23 Alerimiel) Nid1&ix & i on.
At the sane tinme and 20 syﬁ%\roni zedﬁv?vitgh the rotation, *’he tfpa'msg%rmféand

support unit 47 i \, I Q. I tection. The section 27 cones into
contact with the ﬁ]gl))répa\g%ao “bﬁgréﬁaﬁg&grarri er 6 to be protected and is

pressed thereagai nst . the pressure roller 33 such that it adheres to the
data carrier 6 and de%@ﬁgg tﬁ?dﬁW'P@'%Pf‘ the deta papier Ghthesyrapsponiandd - 10
0 8 DEC 2003 novenent of the drive roller 34 with the transport and support
unit 47 applies aupretiumit 27 ivmaved iadhesX\direfctibm ahicdenbeespbrds ththalat a
carrier 6 so that the section 27 of the film25 conpletely covers the side

of the Blata carri RingftutiimabeliRcibe afeteanehid fith 23,0h§aihsO%estdphe Thiedge.
The pressure of the pressure roller in the Y directionis controlled via

the position of tBRsii-anpBP(ie ANHHOBU 1 Lodior 57 OF AR adh8si68HihYs t e

adhesi on properties o e pressure sensitive adhesive

Alternatively, of course, the pressure roller 33 can nove in the direction
of the transport Bift'd o‘?i{g'\?ﬁi {n %ﬁesﬂnﬁﬁﬂgwg@'%‘ﬁanéT%r?"E@eréq Mf&an
be provided for good control or conpensation of the pressure. The

suspensi on can be2pethgrdethen thetrapspag aid soppeédLEdd? is moved back and

forth in the Z direction, which runs transverse to the longitudinal

10 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 center hole, of the punched section 27 of the adhesive
film 25, which makes it possible to laterally align the data carrier 6 with
respect to the section 27.

15 Once the data 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 adhesive 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

20 synchronized with 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 data carrier 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
-10-



air cylinder. Then the data carrier 6 thus provided with the section 27 of
adhesive film25 is transported via a suitable handling apparatus 520§ (f£% 7003
such as an interior hole gripper, renoved fromthe transport and support

unit 47, and is transported to the rotary table 8 in accordance wth

Figure 1. A new data carrier 6 is |loaded onto the transport and support

unit 47, and the process is repeated. As was nentioned in the 20

foregoing, the rollers 22 and 28 rotate continuously during the entire

process, al though rﬁ&\ﬁsn?a%}gcgf! 08 RIVRCREEr hg \Qﬁt?gl‘?%‘ttﬂaﬂEPHﬁ'anﬂqgu%ﬁé}?%Mt% nal

conpensati on of the lamnating t hat herefore necessary is
achieved via a horizpntal nove f,, the, conpensat | rollers 31 and 37,
as al ready menti oﬁ'@ﬁﬁ‘?sh 3 FEHY} opﬁéhe-gﬂh%' %ﬁﬁ %’I’] TRk F?Bug'ﬁ gﬁga

lam nating filmhas three |layers in accordance with the description in the
f oregoi ng, nanel ycarard sethaidhe seatlian 27 of theytile2bwenpletalpsoversdha sidg ri er
film26, it should be noted that it is not absolutely necessary for there

to be a protectiveffthéndald. cardeedeto bef photactedr aiddoegendt proj@dt bseusesd, at
| east the rollers 30 and 32 should be specially coated in order to prevent

the expgsed adhesigygef | ImezSPrEF%rpF %@Ihl%i B%eésg{ﬁ p?zgr nR!l by C&ii}@(&%t jyvely,

the guide rollers up to the ro 3 can ere In this case
e oLl er s 22 A g BeS A PRI o e SR S5 B
o e e e 2aairal Tenadhesion properties of the préssirs sensiive Adhasive
film 25. Alternatively, of course, the pressure roller 33 can move in the
direction of the transport and support unit. A spring-type suspension
10 system can be provided for good control or compensation of the
pressure. The suspension 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 is transported via a suitable handling apparatus 52,
15 such as an interior hole gripper, removed from the transport and
support unit 47, and is transported to the rotary table 8 in accordance
with Figure 1.
A new data carrier 6 is loaded onto the transport and support
unit 47, and the process is repeated. As was mentioned in the
20 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 therefore

necessary is achieved via a horizontal movement of the compensating

rollers 31 and 37, as already mentioned in the foregoing.
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be used for the above alignnent processes instead of the sensors 45 3%&

50. 15 As descri be above, by neans of the rotary table 8 the data cg r grm}
6 is transported into the process station 11, in which the adhesive film

i s hardened. Figure 4 shows an alternative enbodi nent of a band-shaped

| am nating filmthat can be utilized in the aforenentioned | am nating 20
station. In Figure 4, the sane reference nunerals are utilized to the

extent that they designate the sanme or simlar elenents. The |am nating

film 23 again conpriseaithéigettd laminafhddlny hasRhRieRleVe i bt i
adhesive film 25 having adh%ns?i ve on one side, and a arr% er ‘??rfj%ﬂcezg{m n

contrast to the Vi Ve rj,be ' the adhesive_. -12.0 8 0 E
C 2003 film does%%t dgg?‘r@tl'%gﬁﬁ @né?@%ﬁ@epﬁg#%’dk?esFi’r\S’geq?rﬂ?emr%I .34'R§]Pher,
t he adhesive film 25, which has adhesive on one side, is built u_{)_ of an
adhesi ve | ayer 603#RPIE Hlatdde @ndea cafriar fdm 26Ut shadld bemnotedthatd! isanotpc
tape. By neans of the PC tape, the adhesive filmreceives 5 additional

stability, and thabfRQutehpeetestdrngfantherbds pagirateatipeifil 24 cHaowet@r iifst i cs
that are of advantage, in particular, with a DVR. The adhesive film 25 has

the preyiously dessiprORetiteirnons id 05éd asteleadUiteAlled! B0 hF 8D SHdlild e t h
the size and shape of a data carrier surface that is to be adhered. Wth

e LPE e neshdtEaly bSAelTf ot QePlOERIBhN e bRl ddnedlle Rin oo bR o

since a hardening esive Tl essar
I nvention was previously described with the aid of preferred exenplary
enbodi ment s of th%dri‘?f\'ﬂéigt(q ,Se\KPE?féut, however ,

Alternatively, the guide rollers up to the roller 33 can be omitted,
whereby in this case the rollers 22 and 28 must be controlled such that

10 the sections 27 are aligned and a movement of the laminating film 23 is
achieved synchronized 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.

15 As describe above, by means of the rotary table 8 the data
carrier 6 is transported into the process station 11, in which the
adhesive film is hardened.

Figure 4 shows an alternative embodiment of a band-shaped
laminating film that can be utilized in the aforementioned laminating

20 station. In Figure 4, the same reference numerals are utilized to the
extent that they designate the same or similar elements. The
laminating film 23 again comprises three films, namely a protective film
24, an adhesive film 25 having adhesive on one side, and a carrier film

26. In contrast to the previously described embodiment, the adhesive
-12-



being limted to these special enbodi nents. For exanple, the data 15

carrier can, in the manner of a diskette, be disposed within a housi figf OEC 2003
that surrounds it, which greatly reduces the nechanical requirenents nade
on the coating. In this case, the processing station 11 could be

elimnated, since after the | am nation of the adhesive foil (adhesive

| ayer) no further processing step would be necessary. The hardening 20 of

t he adhesive | ayer can be effected by pressure and/or tine and/or by an

rradiation.  suchfifs debbho¥oitle-a @igR Ifel BeGEREsE SRAIERAL - Rt Bife ©

2003 5 10 15 Patent clains 1 hod of coating an optica yrea [ e data

carrier (6), accaqr anspar ent adheswef 5 at has
adhesi ve on one sfd ﬁ gegﬁﬁ\l\?g %C'hhéﬁr#) NEPPRYPIG S 'E??Lw &9 é’g(ﬁa{bl e
data of the data carrier (6) that is to be protected. 2. Met hod in
accordance with cpdhesive layerr 6@ and aqaotastivadayerabd, suethaesi fer exampie2® s
wthdrawn froma carrier film(26) during or after application to said
data carrier (6).PE thpehodBy memsonflaheePd tthpe)| dhen ddhesiig, firharesdived zed
inthat a protective filmis wthdrawn from said adhesive film (25) prior

to itsgappli catlgadﬁ.engﬁbpbtﬁiﬁyaaﬁarthéepc(ga pe furth&hRad apgeerawyi%awth

any of the preceding clains characterized 'in that the s and size of

?g') dt gdggm \rgre OI Iei: %1%%§grls?%5rtﬁ§p gpe of ta%v%ﬂ gseur"tl %%ertlc?t}clars av'\nﬂ'n dabq,Fgaereer

adhesive film 25 has the previously described sections that are
punched out in conformity with the size and shape of a data carrier
surface that is to be adhered. With this type of adbhesive film, the

10 processing station 11 can be eliminated since a hardening of the
adhesive film is not necessary.

The present inventioﬁ was previously described with the aid of
preferred exemplary embodiments of the invention, without, however,
being limited to these special embodiments. For example, the data

15 carrier can, in the manner of a diskette, be disposed within a housing
that surrounds it, which greatly reduces the mechanical requirements
made on the coating. In this case, the processing station 11 could be
eliminated, since after the lamination of the adhesive foil (adhesive
layer) no further processing step would be necessary. The hardening

20 of the adhesive layer can be effected by pressure and/or time and/or by

an irradiation, such as with UV light, or by a thermal treatment.

-13-



5. Method in accordance with claim4, characterized in that sections (ZEL)
of said adhesive film (25) that correspond to the shape and size of OshiH. 2003
data carrier (6) are punched onto said carrier film(26). 20 6. Method in
accordance with any of the preceding clainms, characterized in that said
adhesive film (25) is applied centered on the surface of said data carrier
(6) to be protected. 0 8 DEC 2003 7. 8. 5 9. 1010. 11. 15 12. 13. 20 14.

Met hod in accordance with claim6, characterized in that said adhesive

film(25) and said data carrier (6) arqbéa[lehtgﬁgl&gg\nth one another prior to

application. Method in accordance with precedi ng cl ai ns,
O o el o PELLESbA7 ol B bl S PSPt 45
Met hod in accordance with claim8, characterized in that the
according to which a transparent adhesive film (25) that has
adhesive on one side is applied tc a surface carrying optically
5 readable data of the data carrier (6) that is to be protected.

2. Method in accordance with claim 1, characterized in that said
adhesive film (25) is withdrawn from a carrier film (26) during or
after application to said data carrier (6).

3. Method in accordance with claim 1 or 2, characterized in that a

10 protective film is withdrawn from said adhesive film (25) prior to
its application to said data carrier (6).

4. Method in accordance with any of the preceding claims,
characterized in that the shape and size of said adhesive film
(25) corresponds to the surface of said data carrier (6) to be

15 protected.,

5. Method in accordance with claim 4, characterized in that
sections (27) of said adhesive film (25) that correspond to the
shape and size of said data carrier (6) are punched onto said
carrier film (26).

20 6. Method in accordance with any of the preceding clamms,

characterized in that said adhesive film (25) is applied centered

on the surface of said data carrier (8) to be protected.

14-



pressure of said pressure roller (33) is controlled. Method in accordance
with any of the preceding clains, characterized in that the adhesive i81 0L 2003
(25) is a layer of adhesive nmaterial w thout carrier material.

characterized in that prior to pressing by said pressure roller (33) said
- adhesive film(25) is held at a pre-specified angle relative to the
surface of said data carrier (6). Method in accordance with any of the
preceding clains, characterized in that the data carrier (6) and the

pressure roller {33) alethoBMViACadcdr@dhoee wilh Elafn B10¢MehcteM2Ela fhat said
accordance with claim 11, characterized in that said data carrier (6) |s

noved past said pressurgy égﬂvgefﬂm((?%gan'd% lita cyﬁ‘femg})kfbe ﬁé:%%fmg'e at ed

claim1l or 12, char acterl Ze sdl d pressurer
synchronously with the ative nove qt of said data carrier (6). Method
in accordance with anya&Pﬁ'iq{é)rWé%@HPﬁga aims, -15 0 8 UE 2003 15. 16.
517. 18. 1019. 20. 15 21. 20

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

5 characterized in that said adhesive film (25) is pressed onto said
data carrier (6) during the application via a rotating pressure
roller (33).
9. Method in accordance with claim 8, characterized in that the
pressure of said pressure roller (33) is controlled.
10 10.  Method in accordance with any of the preceding claims,
characterized in that prior to pressing by said pressure roller
(33) said adhesive film (25) is held at a pre-specified angle
relative to the surface of said data carrier (6).
11.  Method in accordance with any of the preceding claims,
15 characterized in that the data carrier (6) and the pressure roller
(33) are moved relative to one another.
12.  Method in accordance with claim 11, characterized in that said
data carrier (6) is moved past said pressure roller (33) linearly.
13.  Method in accordance with claim 11 or 12, characterized in that
20 said pressure roller (33) is rotated synchronously with the
relative movement of said data carrier (6).
14.  Method in accordance with any of the preceding claims,
characterized in that the adhesive film (25) is a layer of adhesive

material without carrier material.
_15-



22. Method in accordance with claim 14, characterized in that the Wbﬁﬁ“‘ﬁ
film(25) is hardened wth pressure and/or time. Method in accordance

claim 15, characterized in that the adhesive film(25) is hardened via W
radi ati on. Method in accordance with claim15, characterized in that the
adhesive film (25) is hardened by neans of a thermal treatnent. Method in
accordance with any of clains 1 to 13, characterized in that a transparent
protective layer, in particular a PCtape, is applied to the non adhesive

side of the adheshye ThdhédS) adBldle AURCAGRINC A SAAR Th b e

precedi ng clains, characterize hesT

adhesive film that res nds th hesi on characteristics of
which vary as a functf" e%ye ﬁg%g)e@glﬁrge ?(Sﬁ&geﬂrﬁs‘fr@ra et {iImg- an
optically readable data carrier (6) with | am nating station (7) for
appl yi ng a transpafent Nhiﬂih@%rln@qcprdﬁncezmthtc{arrn i, mhevaatedzed tim thathths ve

on one side onto a surface of the data carrier (6) that is to be

prot ected. Apparatus i adaesioe @ian¢aswistHardérmédnvi20UvVabarmaieheri zed in that the
shape and size of said adhesive film (25) correspond to the surface of

said daga carrier1¢6) Mb%ﬁod! $n LR BRI CR! & ﬁe&alﬁrﬁﬁ (ﬁ\{aﬁctéﬂ%%%(ﬁ?rtﬂé’tnﬁ'ﬁe with

either of clainms 20 or char acteri ze Int sec

adhesi ve film (29) t Bgédagﬁgé ERR98) & hardEnSIBR itk Sf 4 Thetnal Hedumant 2

18.  Method in accordance with any of claims 1 to 13, characterized
in that a transparent protective layer, in particular a PC tape, is
applied to the non adhesive side of the adhesive film (25).

10 19.  Method in accordance with any of the preceding claims,
characterized in that the adhesive film (25) is an adhesive film
that responds to pressure, the adhesion characteristics of which
vary as a function of the pressure.

20.  Apparatus for coating an optically readable data carrier (6) with

156 a laminating station (7) for applying a transparent adhesive film
(25) that is provided with adhesive on one side onto a surface of
the data carrier (6) that is to be protected.

21.  Apparatus in accordance with claim 20, characterized in that the
shape and size of said adhesive film (25) correspond to the

20 surface of said data carrier (6) that is to be protected.

22,  Apparatus in accordance with either of claims 20 or 21,
characterized in that sections (27) of said adhesive film (25) that

correspond to the shape and size of said surface of the data

-16-



carrier (6) that is to be protected are punched onto a carrier film gﬁ?b'EIWS
23. Apparatus in accordance with any of clainms 20 to 22, characteriz h
that said lam nating station (7) has an aligning wunit for aligning said
adhesive film (25) with the surface of said data carrier (6) to be

protected. 24_ Apparatus in accordance with any of clainms 20 to 23,
characterized in that the lamnating station (7) has a rotatable pressure
roller (33). 10 25. Apparatus in accordance with any of clains 20 to 24, 15

moving the data carri or (B GhATbE Ihee SeBER e Pyl s o i o

I n accordance with anyfrz%f clainse 20 to 5, characterized in that the device
has at |east one |ineaf?®movenent unit (27) for the data carrier (6). 27.
Apparatus in accordance with any of clainms 20 to 26, characterized by a
devi ce for withdraddi ngAappraiugctn vacsdriangesyithf rany tdfe chalmesi 2@ fa | 22, 28.
Apparatus in accordance with any of clainms 20 to 27, characterized in that

the adhesive film (25)chasictereatiacthiay eaid Rtehating) siohi @Y s a@n Rfighitige, on
its non adhesive side. 29. Apparatus in accordance with any of clarnms 20 to

?bECC (r)gct erized by gnfley ShydiRg AR daRENGe FiR @8NeR el Slifadeat saidt? O

data carrier (6) to be protected.

24.  Apparatus in accordance with any of claims 20 to 23,
characterized in that the laminating station (7} has a rotatable
pressure roller (33).

10 25. Apparatus in accordance with any of claims 20 to 24,
characterized in that the laminating station {6} has a device for
moving the data carrier (6) and/or the pressure roller (33).

26. Apparatus in accordance with any of claims 20 to &,

characterized in that the device has at least one linear
15 movement unit (27) for the data carrier (6).

27. Apparatus in accordance with any of claims 20 to 26,
characterized by a device for withdrawing a protective fim (25)
from the adhesive film.

28. Apparatus in accordance with any of claims 20 to 27,

20 characterized in that the adhesive film (25) has a protective
layer, in particuiar a PC tape, on its non adhesive side.

29. Apparatus in accordance with any of claims 20 to 27,

characterized by a device for hardening the adhesive film (25).
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30. Apparatus in accordance with claim 29, characterized in that the 08.DEC 2003
devi ce for hardening the adhesive film (25) has an irradiation unit. gl.
Apparatus in accordance with claim 29, characterized in that the 5 device
for hardening the adhesive film (25) has a thermal treatnent unit. 32.
Optically readable data carrier (6) having a transparent protective |ayer,
characterized in that the protective layer is an adhesive film (25) that

is provided with adhesive on one side. 10 33. Data carrier in accordance

with claim32, chgracteriz in that , the aghesive fi|m(25) is a |layer of
an adhesi ve ITB.terngI \AF‘PRB%%Sé%PP?%rPaHﬁ?av'ﬁ‘a?'.a”@??)s ?raafé%l%@q%'l” that the
accordance with claim 32, characterized in that a protective |ayer, in
particular a PC tape, M8VisEoior deddeninghbenadhesige dithefd5)chas de fadidton
adhesive film 35. Data carrier in accordance with claim 32 or 33,

characterized in that uhlte adhesive film (25) can be hardened. 36. Data
carrier in accordance with any of clains 32 to 35, <characterized in that

the data carrier §6) i ApfaPas®flabEor@and® vRiCLISHh 1298 AR ed h8hkt the
5 device for hardening the adhesive film (25) has a thermal
treatment unit.

32.  Optically readable data carrier (6) having a transparent
protective layer, characterized in that the protective layer is an
adhesive film (25) that is provided with adhesive on one side.

10 33.  Data carrier in accordance with claim 32, characterized in that
the adhesive film (25) is a layer of an adhesive material without
carrier material.

34.  Data carrier in accordance with claim 32, characterized in that a
protective layer, in particular a PC tape, is provided on the non-

15 adhesive side of the adhesive film.

35.  Data carrier in accordance with claim 32 or 33, characterized in
that the adhesive film (25) can be hardened.

36. Data carrier in accordance with any of claims 32 to 35,
characterized in that the data carrier (6) is disposed in a

20 protective housing.
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