WD 03/ 102952 PCT/ US03/16808 1 METHOD FOR ENTI TLI NG COMPACT DI SCS AND

ENTI TLED DISC 5 FIELD OF THE I NVENTI ON 10 The present invention generally
rel at es twomstbmds of permanently titling or marking optipcaluSo®eesngli ng
medi a. More specifically, the present invention relates to nethods of
permanent|ly marking optical recording nedia using an energy source.
BACKGROUND OF THE I NVENTION 15 Optical recording nedia known in the art

i ncl ude conpaguefHepFAR ENSITLING COMPALIPbRBCSEND ENPITRED DIsev i t abl e CDs
("CD-RW), wite-only Chs ("CD- WO'), and digital video discs ("DvDs"). An
optical recording nmediumis typically conprised of multiple |ayers that
are conpressed and adhered together. The 20 bottom |l ayer is a transparent
substrate or support |ayer. Overlying the bottom |ayer, in ascending
order, are a recording layer, a light reflective layer, and a protective
| ayer. The optical recording nmediumis conprised of two surfaces, a data
surface and a non-data surface. The data surface contains the information
recorded onto the optical recording nmedium The information is read by 25
exposing the data surface to a |laser. The non-data surface generally

i nclsudes the protective |ayer and any inages printed onto that |ayer. The
nost comon net hod of identifying the contents of the optical recording
mediumis to mark the case in which it is stored. This is typically
acconplished by including printed material in the case. However, if the
optical WD 03/102952 PCT/US03/16808 2 recording nediumis ever separated

fromits case, the content f i ordi ng medi um can not be
casily identified. F1E D G TRRY INRAENTICS

10 The present invention generally relates o methods of permanently titling
or marking optical recording media. More specifically, the present invention
relates to methods of permanently marking optical recording media using an

energy source.

BACKGROUND OF THE INVENTION
15
Optical recording media known in the art include compact discs (“CDs”),
recordable CDs (“CD-R”"), rewritable CDs (“CD-RW"), write-only CDs (*CD-
WO?), and digital video discs (“DVDs”). An optical recording medium is typically
comprised of multiple layers that are compressed and adhered together. The
20 bottom layer is a transparent substrate or support layer. Overlying the bottom
layer, in ascending order, are a recording layer, a light reflective layer, and a
protective layer. The optical recording medium is comprised of two surfaces, a
data surface and a non-data surface. The data surface contains the information
recorded onto the optical recording medium. The information is read by
25  exposing the data surface to a laser. The non-data surface generally includes
the protective layer and any images printed onto that layer.
The most common method of identifying the contents of the optical
recording medium is to mark the case in which it is stored. This is typically
accomplished by including printed material in the case. However, if the optical



The non-data surface of the optical recording nediummy also be marked so
that the contents of the optical recording nmediumnay be easily 5

i denti fi eO 0Bao29exanpl e, i nages, such as text or graphi cspcrasobessps i nt ed
on the protective layer by a variety,of techniques. The |east expensive
met hod of marking the optical record%ng mediumis to manually mark on the
mediumwith a witing instrunent. However, this nmethod presents a nunber
of problens. First, the nethod is not permanent because the witing nmay
snmear orretaiging nedium i evainsaparatédi froronits daise, theocontewnis afth@opticalon t hat can

be mark . b e nib size of the pen and the
user's ﬁ%ﬁ%'%é]ﬁ?gﬁp &?PMP&%"‘S”M%‘?%FWE of the witing instrunment may
damage t he Uﬁﬂféhdm-ﬂﬁtd Surkace off thelpticaricdBidm, Mé&ﬁlﬂﬁfrﬁé)g—‘ alole t he reading
of the data surface. Fin é the witing instrunent sel f nmay damage the
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causing read errors. Labels’known in the art inc trica
doughnutthe mgibad is avidtermanerdbpgnause thealritingwiay . smfe:artdrefade oger tifmet he | abel
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of marking optical recording nmediuminclude [ nt| ng i mages on the
prot ect il &‘?&Wr itinghigstr Hﬂ'tﬁé‘g maydypage ithe éﬂd@gﬂ@ﬁ: layers opthermediym phk | et
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quant i t iteslf ofay Mnagmtbaprwtectwejlavgr ifitdiasma haweidtig.o be marked with identical
| nf ok mation. n%?herzrrqgéxgeonng\ll)enm tc?c? of markrlrr?gg %gtggapopqy ‘a%%lls r%%%?erdd\llvﬂg medium s
identifying images to the optical recording medium. However this method is
disadvantageous because the amount of information that may be stored on the
label is limited by the nib size of the writing instrument, the user's handwriting,
and the size of the label. In addition, if the labels are not perfectly centered,
20 they may affect the rotation of the optical recording medium, thereby causing
read errors. Labels known in the art include symmetrical, doughnut-shaped
labels and asymmetrical labels. Furthermore, if the label is ever removed, the
adhesive may remove and damage portions of the underlying layers, causing
additional problems with rotation of the optical recording medium or reading of
25  the same.
More expensive methods of marking optical recording medium include
printing images on the protective layer. The images may be printed by screen-
printing, ink-jet printing, or wax transfer printing. These printing techniques
require expensive printers and, typically, are only economical when commercial
30 quantities of the optical recording medium need to be marked with identical
information. The most common method of marking optical recording medium is

screen-printing. Screen-printing utilizes an ultra-violet (“UV”)-curable ink or



screen-printing. Screen-printing utilizes an ultra-violet ("UV')-curable

I nk or WD 03/102952 PCT/ US03/ 16808 3 coating that is applied over the
prot ecti vwoloayexvs2 Typi cal UV-curabl e coatings conprise r@€rnsoy/sns can be
pol ymeri zed (such as acryl ates), pi gérents, and photoinitiators. The
UV-curabl e coatings may al so contain“additional resins to nodify the

vi scosity, adhesion, and gl oss properties of the coatings. UW-curable 5
coatings are known in the art and are conmercially avail abl e from Coat es
Bros. &dBingkRatis sPplistl dBer the potectivedayers Tyipical UYspyrableoaiipdsur abl e
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non-smear abl e coating on the 10 optical recording nmedi um - cyr.abl e
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rotatabrTity o e optic recording mediumor requiring specialized
equi premedium. one enbodi ment, the nethod conprises providing a curable

g: E;i glr o 0N GhilROR AR S RE6r Al opiRlal 8torbiffgthebiten BREL, e Per manent
methods vary in the permanence of the marks, the specialized equipment that is
15 required, and the amount of information that can be marked. In view of the
shortcomings in the art, there is a need for a method of permanently marking
optical recording medium that does not require specialized equipment and that

allows increased amounts of information to be marked.
20 BRIEF SUMMARY OF THE INVENTION

In accordance with the present invention, a method of marking optical
recording medium is disclosed. This method provides permanent markings on
an optical recording medium with increased amounts of information, without

25  affecting the readability or rotatability of the optical recording medium or
requiring specialized equipment.

In one embodiment, the method comprises providing a curable material
on a non-data surface of the optical recording medium. Permanent marks are
formed on the optical recording medium using an energy source, such as a

30 laser. The energy source interacts with the curable material to form the
permanent marks by densifying the curable material or, alternatively, by ablating

the curable material.



formed on the optical recording nmedi um using an energy source, such as a 30
| aser. The energy source interacts with the curable material to formthe
per manentwoaske29sy densifying the curable material or, al Pernsns/vashy, by
ablating the curable material. WO 03/102952 PCT/ US03/16808 4 In another
enbodi ment, a nethod of permanently marking an optical recording nedium
using a read-laser froma CD reader/witer is provided. The nethod
conprises providing a curable material on a non-data surface of the

optical recohuanethesembadimeptaieathodeafipermanently marking ameptigH i cal 5
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readily ascertained fromthe foll owi ng description of the invention when

read in conjunction with the acconpanying drawi ngs in which: FIGs. 1-3 show
opti cal reo@?lﬁﬁn@ﬁﬁ;@ﬁﬁ’ﬂ@&@f B‘#Et%vﬁ@&#o\vﬁ'EWS&%T%Wgﬂg i nventi on.
DETAbLED DESCRI PTI ON OF THE | NVENTI ON The present invention is directed to
a m!,‘ hod of marking or titling optical 25 recording nedium More
speci fi cal | yThe patehtor afplivationfiEncdntaimarstleast onetdrawingexexpiédal r ecor di ng
medi um t hat does no% requj re specialized .eﬂuiu%rrent anq

color. Copies of this patent or patent application publication with color

drawing(s) will be provided by the U.S. Patent and Trademark Office upon

request and payment of the necessary fee.

15 While the specification concludes with claims particularly pointing out and

distinctly claiming that which is regarded as the present invention, the present

invention can be more readily ascertained from the following description of the

invention when read in conjunction with the accompanying drawings in which:

FIGs. 1-3 show optical recording media marked by the method of the

20  present invention.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a method of marking or titling optical
25 recording medium. More specifically, a method of permanently marking or titling
optical recording medium that does not require specialized equipment and
allows for increased amounts of information to be marked is provided.
The method comprises providing a curable coating or material on a non-
data surface of an optical recording medium. As used herein, the term “curable
30 material” means a cured material or coating that may be further cured upon
exposure to an energy source, such as a laser. An energy source interacts with

the curable material to form permanell'lt marks on the optical recording medium.



allows for increased anounts of information to be marked is provided. The
nmet hod conprises providing a curable coating or material on a non- data
surface oWoan/162962 cal recordi ng nedium As used herein, tRETIES0s680%r abl e
30 material” neans a cured material g coating that may be further cured
upon exposure to an energy source, such as a |laser. An energy source
interacts with the curable material to form pernmane~ t marks on the
optical recording nedium WD 03/102952 PCT/ US0Q3/ 16808 5 _Cé)t '“& | ,yecording
medi a oOntisal frcesding mediarafitiys Prasent iveptian inaluds serapaciwis 9){ ﬁselzor dabl e
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enbodi ment, the curable material may conprise a cure coating that is
f ur t her inaduddhsubstatesharyshanasthah isceratey withithecuratle matedriafgel, t he

curable matarjal may conpri UV-cured coating, which is well known in
the art .asﬁgﬁ%m%ﬁ%%§®§tﬁgge'rel atively porous and has a low density,
making it cunghlgartiedar exiesliment; the berableemaserizd wiayecorfiptisealcuredcor di ng
medi um conprising UV-cured coatings are commercially available from

var i ous coating &kat IgM%rscurﬁlal@iwn@WSU(m%?e?rw@Qur%nljom p. (Tokyo, 15
Japap), _Bk b AV, [ he
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i nk-receptive coatings. Thernmochrom ¢ coatlngs change col or when exposed to
an ener giors varioes seurdesasu¢teas Imatign Corp. (Oakdale, MN), Sony Corp. (Tokyo,

15 Japan), and TDK Corp. (Tokyo, Japan). In the present invention, the UV-cured

coating must absorb energy at the frequency emitted by the energy source.
Other curable materials may also be applied to the non-data surface of
the optical recording medium as long as they absorb energy at the frequency
emitted by the energy source. These curable materials may include, but are not
20 limited to, thermochromic coatings and ink-receptive coatings. Thermochromic
coatings change color when exposed to an energy source, such as heat. Ink-
receptive coatings allow the user to write directly on the optical recording
medium with a marker or other writing instrument. These curable materials may
be applied over, or instead of, the UV-cured coatings. The curable material may
25 be a secondary coating applied to make the uppermost layer of the optical
recording medium ink-receptive or writable by including a sensitizer or other
such component known in the art. This secondary coating may be applied by
the manufacturer or user.
The non-data surface of the optical recording medium may be completely
30 or partially coated with the curable material. In addition, the non-data surface
may be coated with more than one curable material. For example, a

thermochromic coating may be applied to one portion of the non-data surface



receptive coatings allow the user to wite directly on the optical
recording nmediumwth a marker or other witing instrument. These curable
mat er i al swoe/100982 appl i ed over, or instead of, the UV-cur@dTomsas/iesgs. The
curable material may 25 be a secondary coating applied to nmake the
uppernost |ayer of the optical recording nmediumink-receptive or witable
by including a sensitizer or other such conponent known in the art. This
secondary coating nmay be applied by  the manufacturer or er. The non-data
surface Vﬂ”f”etﬂhéj\bﬁt'ﬁ%’éq’oqﬂé‘gdﬂﬂy Rg appled e the remaipibgastien QPﬁ%“Qﬂ' partially
coat ed ‘Maﬁ%shﬁﬁc@“rabl e material. In addition, the non-data surface nay be
coated wth nore than one curable material. For exanple, a thernochromc
coating may bheapiabisdimiateriahengyove appliest dirécityrtorthel apticaluetarding\d 03/ 102952
PCT/ US03/ 16808 6 while a UV-cured cqatjng nmay b pplied to the remaining
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In one embodiment of the present invention, the curable material is

15 marked using a heat-producing energy source. Without being bound by any
particular theory regarding mode of action, it is believed that the heat from the
energy source interacts with the curable material to form permanent marks on
the optical recording medium. When the curable material is a UV-cured coating,
it is believed that the heat from the energy source densifies or condenses

20 portions of the curable material that were exposed to the energy source.
Densifying the curable material changes its light reflectivity, which results in a
visual contrast between the exposed and non-exposed portions of the curable
material. As shown in FIGs. 1-3, the contrast between the exposed and non-
exposed portions is visible to the human eye and is visible as a light mark

25 against a dark background or a dark mark against a light background. However,
it is further understood that the contrast between the exposed and non-exposed
portions may be visible as a colored mark against a darker or lighter
background. In addition, the heat from the energy source may oxidize the
curable material, causing its color or surface finish to change.

30 When the curable material is a different type of coating, such as a
pigmented plastisol, the heat from the energy source may ablate or vaporize the
curable material. This allows the label stock to be visible through the portions of



energy source interacts with the curable material to form permanent marks
on the optical recording nedium Wen the curable material is a UV-cured
coat i ng, wptosiig29bel i eved that the heat fromthe energy solCraSd®nsn$i es or
condenses 20 portions of the curable ymaterial that were exposed to the
energy source. Densifying the curable material changes its |ight
reflectivity, which results in a visual contrast between the exposed and
non- exposed portions of the curable material. As shown in FIGs. 1-3, the
cont r astthe eutakde materialkdpabwareaallatash - Inadstiian the ene@yssquscy maymeltt o t he
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ener gy wirovidesdh@energyindeo éarge of anrared, theanaik inghe chealde material may
15 not be visible. While the laser is one energy source that may be used in the
present invention, other energy sources, such as ion or electron beams, may
also be used so long as the energy source may be narrowly-focused and
provides sufficient energy to densify, ablate, or vaporize the curable material.
The method of the present invention allows for individualized information
20 to be permanently marked on the curable material. The information may be
chosen or defined by the user and may include text, graphics, or a combination
thereof. Exemplary types of information include, but are not limited to, song
playlists, identifying marks indicating ownership, piracy features, and
personalized messages. Since use of a laser provides a narrowly-focused
25 beam of energy, small portions of the curable material may be cured by
exposure to the laser. This allows smaller text or graphics to be marked on the
optical recording medium than was previously possible. Therefore, larger
amounts of information may be marked on the optical recording medium than
were previously possible. In addition, small marks that are not visible to the
30 unaided human eye may be made on the curable material. These small marks

may operate as security codes to prevent piracy or to verify ownership.



However, if the | aser provides too nuch energy in too small an area, the
curable material may becone a powder. |If the | aser does not provide enough
ener gy orwomBavisdes the energy in too |arge of an area, tReTn®0OK14808t he
curable material may 15 not be visiblg. Wile the laser is one energy
source that may be used in the present invention, other energy sources,
such as ion or electron beans, may also be used so |long as the energy
source may be narrow y- focused and provi des sufficient energy to densify,
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i nformation on the optical recording nedium In one particular _enbodinent,
t he opt |tba|textemfcgfaphlgs mitiennihesreadvaserdd nsedulaigd toveita dhe infoanation
15  onto the curable material while the optical recording medium is spinning. This
process of writing information fo the curable material on the optical recording
medium is similar to streaming data to an ink jet printer. Since the CD
reader/writer includes a 780 nm read-laser, this method of marking the optical
recording medium can be accomplished without purchasing specialized
20  equipment.
The lasers found in readers or writers of other optical recording medium
may be used in the present invention so long as these lasers emit a frequency
of energy that may be absorbed by the curable material. As understood by one
of ordinary skill in the art, the data-read/write software for these readers or
25 writers of other optical recording medium may be programmed so that the read-
laser interacts with the curable material.
The invention is further explained by the use of the following illustrative

examples:

30



surface i s exposed to the read-laser. Since the read-|aser may be
conpletely controlled by the data-read/wite software of the CD
reader / wwDes/101982 r ead-| aser 10 nay be progranmed to i nt@caaiSosmdshs t he
curable material. For exanple, the goftware may be programed with a
formatted data streamthat includes the text or graphics to be marked. The
software also directs the read-laser to the appropriate position(s) on the
optical recording nmedium for proper placenent of the text or graphics.
Then, the read-1aser is nodul at e6f¥WMREESe the information 15 onto the
curable material while the optical recording nediumis spinning. This
process of witing information to S(Qﬁw éjlrable material on the optical
recording nediumis simlar to sFrea ng data to an ink jet printer. Since
the CD reader/witer includesMariiag oitine €-1 aser, this nethod of marking
the optical recording nedium can be acconplished Wi t hout purchasi ng

speci al i zed 20 equi pnent. The |l asers found in readers or witers of other

opti cal reco%%%&?ﬂiv%ﬁbd%ythgf? Wcur@dt%tlﬁgaeﬁﬁi&h wgysﬁ%nmosmel ong as

these | asers emt requency energy t be absor
cur abl enoatdataaide é\[stharmbrbtyttbeain&rwfactereroffvaaredtpnaeﬁ}t@tha lasen Th@ art, the

data-read/wite sof r these readers o t her optlcal
recor di IRFSFMASAARHDIS ﬁ%&ﬁ@?%{ J'E?WQPVPf]g%?Q% Irﬁé%e[?(” teracts with
the cur ﬁ%ﬁtgabﬁré @lo grdmendpi aRbicPRirivenfuy thee texpba tirdChyreldtiveutse of the
foll ow ng I strative exanples: 30 WD 03/102952 PCT/ US03/ 16808 _ 9

EXAMPLEShe ES&ITpﬂ'hellaSWBNQ@ medufated é.eciursedorandafl)isatBat partienshar it s
WV-curegq CORELNQy WHiRE WS SpRLLE % Hik fEr. The exposed portions of the

UV-cured coating were densified, resulting in a difference between the light
reflectivities of the exposed and the non-exposed portions of the UV-cured
coating. These densified portions of the UV-cured coating are illustrated in
15 FIGs. 1-3 as the mark “hpinvent” on the non-data surface of the optical

recording medium. FIG. 1 shows the mark on an optical recording medium with
a turquoise UV-cured coating. FIG. 2 shows the same mark on an optical
recording medium coated with a metallic silver UV-cured coating. FIG. 3 shows
the same mark on an optical relcording medium coated with a magenta UV-

20  cured coating.

In a separate experiment, the 531 nm laser was replaced with a 780 nm
laser diode and the above procedure was followed to produce marked CDs

according to the present invention.

Example 1
25 Marking of the CD-R

A CD-R is marked according to the process described in Example |. The
CD-R is inverted so that its curable material, which is applied to the non-data
side of the CD-R by the manufacturer or user, is exposed to the laser. The
30 frequency of the laser is chosen such that the curable material absorbs that

frequency. The CD-R is mounted on a programmable, motor-driven x-y stage to



non-data side of the CD by the manufacturer, was exposed to the | aser. The
| aser was a doubled YAG | aser with a frequency of 531 nm The CD was

nount ed owOa3p09§2 anmabl e, notor-driven x-y stage to novePChaSCBiases ati ve
to 10 the laser. The |aser was nodul ghed (i.e., turned on and off) so that
portions of the UV-cured coating were exposed to the |aser. The exposed
portions of the UV-cured coating were densified, resulting in a difference

bet the Light lectivit] the exposed t 5 d
por 11 ondnere IRCONRIGIAN te iR g FHE Boein SoA e SPETRHROTIRNE b Lv- cur ed
coati ng tﬁé%u¥é6|8%§té§iﬁﬁarbrb>€p6sl H%{helrageﬁsTﬁé‘%xﬁ@éé‘dlzilbgﬁio?l\%%‘ﬂftﬁe on the

non-data surtace o e optical recording medium _ shows the mark on
an opt i cairablesnategrinbaredénsifiad, trasulting ir g ddfesencg/incthedight eeftachivities| G 2

shows the sanme mark on an tical _recordina nedium e ' a nmetallic
si | ver -tWﬁ?BJh%Sé'P?ﬁﬁf aﬁ?&e HORERESE R%mggﬁé)qﬁtﬁ? E&%ﬁseaﬂ]ag%ﬁlcal

r ecordi ngsipksligeingpahesharks Aretproaesd antve ZD-Rissd resdt bMhe densifistepar at e
experinment, the 531 nm | aser was replaced with a 780 nm |aser diode and

t he aboworgesedure was fol l owed to produce marked CDs according to the
present invention. Exanple Il 25 Marking of the CO-R A CD-R is marked
according to the process describeg,bp E@ppl el. The CD-Ris inverted so
that its curable material, which I's a;g)p led to the non-data side of the
CD-R by the manufacturer or ublarkingoftheObeldWW o the | aser. The 30 frequency
of the laser is chosen such that the curable material absorbs that

frequency. Th I.S _nmopynted on.a pr.ogr I ; .- el -y stage to
VO 03/ 102952 RCEPRS niber SoaSifu Rl AEWRRRRS e Bod o BBl Ll ™' The

| asqlp | sTHRAW-RIVE® FeeckBalsoltpat k9osrable matediat uigibh és applesd @l thar®nexposed to
the |l aser. The exposed portions of the <curable material are densified,

resul ti rdptamside of the<pBriRW byithenmanptaetureeel deer {5 exRased to the laser.
The frequency of the laser is chosen such that the curable material absorbs that

frequency. The CD-RW is mounted on a programmable, motor-driven x-y stage
to move the CD-RW relative to the laser. The laser is modulated so that

15 portions of the curable material are exposed fo the laser. The exposed portions
of the curable material are densified, resulting in a difference in the light
reflectivities between the exposed and the non-exposed portions of the curable
material. Visible, permanent marks are produced on the CD-RW as a result of

the densified portions.

20 Example IV
Marking of the DVD

A DVD is marked according to the process described in Example I. The
DVD is inverted so that its curable material, which is applied to the non-data
25 side of the DVD by the manufacturer or user, is exposed to the laser. The
frequency of the laser is chosen such that the curable material absorbs that
frequency. The DVD is mounted on a programmable, motor-driven x-y stage to
move the DVD relative to the laser. The laser is modulated so that portions of
the curable material are exposed to the laser. The exposed portions of the

30 curable material are densified, resulting in a difference in the light reflectivities



bet ween t he exposed and the non-exposed portions of the curable material. 5
Vi si bl e, permanent marks are produced on the CD-R as a result of the

densi fi edwoponoissns. Exanple [11  Marking of the CD-RW A @DTRA03/s68n&r ked
according to the process described ipiExanple I. 10 The CD-RWis inverted
so that its curable material, which is applied to the non- data side of the
CD-RW by the manufacturer or user, is exposed to the laser. The frequency

of the laser is chosen s%gcg t hat the curabl.e ma} rial sor bs. t hat
frequen@@.’quﬁéﬂ'@ﬁmﬁeéj_ Fhee@%ﬁxraoiﬁ%@?@ﬁﬂﬁe e ‘Ft‘l'ﬁag L RIS x-y stage
to move S\h%\ﬁlef e%ﬁ@hﬁ@bﬂ& 42 BrBAut&PSh thd DY/D a8 @l rekalt BPEHY dépdrigp that 15

portion e cura mat eri‘al are exposed to the laser. The exposed
porti ongoriidng. he curable material are densified, resulting in a difference
in the light reflectivities between the exposed and t he non-exposed
portions of the curable material %(@Léj{/e’ per manent marks are produced on
the CD-RWas a result of the dengf( i portions. 20 Exanple IV Marking of

the BVD A Dyfarking'af Gested: Pessbiung Seastitine Labelkaeshalappliddiecthe CiExanpl e | .
The DVDis inverted so that its curable material, which is applied to the

non-data 25 side of the DVD by the manufacturer or user, is exposed to the
| aser. The frequency of the laser is chosen such that the curable nmaterial

el Prteé?&*é@%%ﬂ)\iymébﬁ\é[brbéuéwaﬁ@@o%daoyOB%mHﬁ)b| e, notor-driven

X-y stage to nove the D relative to the laser.” The | aser i s nodul ated so
t hat por(Milemsikee, Wipheecainmerked aadescribtedhindExaippleddexesptibatithager . The

i T or erfLEatlh Taie | GaitPreed SRy St tmsus HSRsRaBu h ida0s 711" °
bet wgen drBgs fspesrdivendoéiee TH cotedRpeiPaetd adheret tbike qunakite material .
surface of the CD. The CD was inverted so that the coated labels were
exposed to the laser. The heat from the laser ablated or melted the pigmented
plastisol coating from the exposed portions. The underlying label stock was
visible through the exposed portions, thereby making permanent marks on the

15 CD.

Example VI

Marking of Coated, Pressure-Sensitive Labels to be applied to the CD-R

Pressure-sensitive labels are marked according to the process described

20 in Example V. The coated labels are adhered to the non-data surface of the
CD-R. The CD-R is inverted so that the coated labels are exposed to the laser.

The heat from the laser ablates or melts the pigmented plastisol coating from
the exposed portions. The underlying label stock is visible through the exposed

portions, thereby making permanent marks on the CD-R.
25 Example VI

Marking of Coated, Pressure-Sensitive Labels to be applied to the CD-RW

Pressure-sensitive labels are marked according to the process described

in Example V. The coated labels are adhered to the non-data surface of the



Vi si bl e, permanent marks are produced on the DVD as a result of the
densified portions. Exanple V 5 Marking of Coated, Pressure-Sensitive
Label s t owbesappsied to the CD Pressure-sensitive |abel s poratosedoand
coated by Brady Corp. (M Iwaukee, W, were marked as described in Exanple
|, except that the curable material conprised a coating of pignmented

pl astisols applied to the 10 pressure- senS|t|ve Iabels The coated | abel s
were adhered to the non-data surface of the CD was .inverted so

that thCRARAVedThebd-RWis @Veﬁﬁﬂégéhaft@et%teﬁ%?&els W’W@&? ditp e ¢ he | aser

abl at ed [ hr%?ﬂs
porti onsg&:“lr[f;r::IL unﬁ ylrﬁ tﬂ%?%b P \}ﬁgﬁb rﬂgmrﬁayéﬂg%he ex osed
por t i ongrorh ties ehyoMpoglqmer ﬁﬁleamdammgslabel sthek islEsio thﬁmg’rptrm VI Mar ki ng

of Coated, Pressure-Sensitive Labels to t CD-R

Pr essur@@é’ﬁ?gtﬂoﬂon% E’é{r"%a‘ﬂ%g Qgﬁnﬁ% rrﬂ?'ﬁ% qrb&\an(gD cess described 20
i n Exanple V. The coated | abels are adhered to the non-data surface of the
CD-Rs The CD-R is inverted so thaxdmsleogfted | abel s are exposed to the

laser. The heat fromthe |aser ablates or nelts the pignented plastisol
coating from the exposed F(%_ortlons The underly| ng | abel sto&k IS visible

t hrough t heMexking &f Cqsied.i Riessurenaeryijvarhrbely to beApiad tadh«BVEh the cD- R

25 Exanple VII Marking of Coated, Pressure-Sensitive Labels to be applied
to the CO-RW Pressure-sensitive |abels are marked according to the process
descri bed i rPriessomE-sensitivihiabelsarednbdied| aaccarcﬁngdtbnmesnrotcess deserirediat a

o that IIFXEBAPSh T8 CPSEHaDER RS AHTRE] Mo Hro e Moom the
| asefy abhgbesriy DV fsSintEedss '?I‘Peﬂttﬁé cBhftf laBeks #r8axbbsed to the laser.

The heat from the laser ablates or melts the pigmented plastisol coating from

the exposed portions. The underlying label stock is visible through the exposed

portions, thereby making permanent marks on the DVD.

Example IX
15 Marking of the CD using the CD Reader/Writer

A read-laser in the CD reader/writer was used to mark the CD. The CD
comprised the UV-cured coating and was inverted in the CD reader/writer so
that its UV-cured coating was exposed to the read-laser. The read-laser was

20 programmed to refocus and spinning of the CD was initiated. Since the read-
laser is typically configured to focus 1.2 mm under the data-surface in order to
read the optical information recorded on the recording layer of the CD, the read-
laser must be refocused to adjust the depth within which the read-laser marks
the non-data surface of the CD. The read-laser was then directed to the center

25 of the CD. The formatted data stream, which ir>lcluded the information to be
marked on the CD and the position it should be marked, was rasterized to write
on the spiral path produced by the spinning CD. The resulting CD was

permanently marked with the information included in the formatted data stream.



fromthe exposed portions. The underlying |abel stock is visible through
the exposed portions, thereby maki ng pernmanent marks on the CD-RW 5
Exanpl e WDIo3v9&: ng of Coated, Pressure-Sensitive Label sPCa/uses/aspsied to
the DVD Pressure-sensitive |abels arge nmarked according to the process
described in Exanple V. The coated |'abels are adhered to the non-data
surface of the 10 DVvD. The DVD is inverted so that the coated | abels are
exposed to the laser. The heat fromthe | aser ablates or nelts the

pi gmented pl astisol coating from Exa@piposed portions. The underlying

per manent - A REA PS40 ha DR RECoAR Mt RREEEMIER ' (D o

Reader/Witer A read-laser in the CD reader/witer was used to mark the CD.
The CD conprA eest-tdser theueadedweter o trandptieed recordingadediun iseused

der/writ t its, UV- d ting.was. h d- | .
e e 80,0 el S SHL 2, COR LA s SERSRRIL b, e ogac | 2o
i ni tkat et 8|,A56e bPthd ERER du?é’cﬂétrﬂééteﬁﬁﬂg%?%\bideé%ﬂitﬁé'j(ﬁﬂl'\*i@tﬁeﬁus 1.2 mm

under the data-surface In order _rea e optical information recorded
on the rimeotat] ingheaypdicablecordingmeditrg reader/writes 6o thatthemairalkleocused to

adj ust the depth wthi i ch read- | - urface of
the" oD, MR ALERIRASER adee frdkiegek elbe BRb Rt s Bioelal sl BIB R ' The
f or mat t eghqdsiianinl’sfaRe OMRCE inifigledd ethd Rad-laber isethéwdirecteldeto thar ked on t he
CD and the position it should be marked, was rasterized to wite on the

spiral pentemfdae &dorRy The dorspitiad drja atieamhdngledipg the Pfemaliad AR manent | y

03/ 1520 8bobeids) GRER At BOSHERd S o AR, Rlafhipel b RaE | OO
Opt i cal dretherspirag pbitdproduBed thgrth&\spinming BD-Badriearesulting GBR seader/ wri t er

of the Oppetr}n%%len’ilg %%rﬂleg %w{rrxe tﬂlelfmolrr%aﬂgr? gncluded in the formatted data stream.

Example XI
Marking of the CD-RW using the Optical Recording Medium Reader/Writer

15 A read-laser in the reader/writer of the optical recording medium is used
to mark the CD-RW according fo the process described in Example IX. The
non-data surface of the CD-RW curable material is provided and the CD-RW is
then inverted in the optical recording medium reader/writer so that the curable
material is exposed to the read-laser. The read-laser is programmed to refocus

20  and spinning of the CD-RW is initiated. The read-laser is then directed to the
center of the CD-RW. The formatted data stream, including the information to
be marked on the CD-RW and the position it should be marked, is rasterized to
write on the spiral path produced by the spinning CD-RW. The resulting CD-
RW is permanently marked with the information included in the formatted data

25  stream.



to mark the CD-R according to the process described in Exanple I X. The non
5 data surface of the CD-R curable material is provided and the CD-Ris

t hen i nvwotoadoionz t he opti cal recording nedi um reader/ w i PET/03/14368 t he
curable nmaterial is exposed to the ggad-laser. The read-laser is
programmed to refocus and spinning of the CD-Ris initiated. The
read-laser is then directed to the center of the CO-R The formatted data
stream including the information to be 10 marked on the CD-R and the
position it should be marked, is BP@WRIE*Ed to wite on the spiral path
produced by the spinning CO-R The resulting CO-Ris permanently marked
with the i qgﬁﬁlg le Xl
Mar ki ng of WYII%H{@}bE{% unggir?g thetmab g% '%i@é?mgn“g%ﬁggfﬁﬁg%?%@?w| ter 15 A
read-|l aser in the reader/witer of t he ofptlcal recording nediumis used to
mar k the CD- RW Adeaddasej in the madergierso dégmtlsaldepﬂrMmﬁdéJmﬁ The

- dat f d CD-RWi
Fhen 1 nysPde Mykcihe TR Aoapt i ey 8BRS UtortoBalh et B0 RS, i
cur abl e nofed £l suirface of X DD baratbnremmwhapmwdeﬁmd HmJIE)VﬁISIerthels
programed to refocus 20 and spinnjn I] R\/%ﬁs i nit ted. The
r ead- | adrverfed inHbg apticalesarding mediu éﬁ?‘é‘?’r \writer ga t Sformatted data

t h
stream rﬁh?@”gﬂ L]%E)bggd lrt]gil'ﬁée?atdl 28ef. Wh@?eéﬂiféégpls%}opmn%d%vré%u% e

positio s rasterized to wite on the spiral path
pr oduc e canalysgiteing uif time DY DOB-iRMiatekheThe sedd-lasgr SHheRwWiiestgsktortheent | y mar ked

h the inf ded in, the f d . : \WO
03/ T0208sniRe AT R0 SR 0ge T eetiire StapRiHGRuRedfRrRoE RSt ne
Optijgal rB&%HCBme'\&mcame%@?diﬁg /rNEdlhﬁfanthHee;%kltio’#ﬁ@EthﬁldtBBEmléﬂééiﬁré witer

of the optical recording nmediumis wused to mark the DVD according to the
pr ocess redsietized o write Brahe spirabpatinpsodugashbyithesspinning Vs Hge DVD cur abl e

mat er alre's&ltl% %6?9p31‘?rqarlié}ﬁlngrkeﬁl Witthe information included in the

formatted data stream.

15 What is claimed is:



inverted in the optical recording nediumreader/witer so that the curable
material is exposed to the read-laser. The read-laser is progranmed to

ref ocus wod3amoani ng of the DVD is initiated. The read-| ®@sarusozyidshen
directed to the center of the DVD. The formatted data stream including
the information to be 10 marked on the optical recording nmedium and the
position it should be marked, is rasterized to wite on the spiral path
produced by the spinning DVD. The resulting DVD is permanently nmarked with
the information included in the f&HM¥MBed data stream 15 Wat is clai med
is: WD 03/102952 PCT/US03/16808 15 CLAIMS EUROPEAN CLAIMS 1. A nethod of

mar ki ng an optical recording 3 OPEARPOPAIMENY:  providing a curable
material on a non-data surface of sald optical 5 recording nedium and
form ng permanent marks on said optical recording nmediumby interacting an
ener gy slour cé mathod af thacking lsincoptisak recerding medivgy, seaPsSingar ki ng an opti cal

recordi ng nmedi um,conprij si.hng; . Qv d] (=1 a non-data
surface of S6Br8w8mgin%gwsabi%h}ag§%%§nn%'ﬁ%@- |a3%1%&§%1§e EE%%]Hn t'ggpmanent mar ks
on s3i d repbidaR) medimdamy medium by interacting a read-laser of an optical

recording medium reader/witer wth scgid_ urable material. 3. The nethod
of clainms 1 dermingesmangnt maike an ey OMW%M'?"S PEFAUALPY 15 cured by

heat anﬁrgl%?&g!r@a@e %@%ﬁﬁgegjﬁbhgﬁgffg%bmt rgy source. 4. The met hod

of cl ai in sal e material is an ultra- violet cured
coating. 5. The nethod of claim4, wherein form ng permanent nmarks on said
optical 2. A method of marking an optical recording medium comprising:

providing a curable material on a non-data surface of said optical
10  recording medium; and
forming permanent marks on said optical recording medium by
interacting a read-laser of an optical recording medium reader/writer with said

curable material.

3. The method of claims 1 or 2, wherein said curable material is further

15 cured by heat and absorbs a frequency emitted by said energy source.

4. The method of claims 1 or 2, wherein said curable material is an ultra-

violet cured coating.

5. The method of claim 4, wherein forming permanent marks on said optical
recording medium comprises forming permanent marks by densifying portions

20 of said curable material.

6. The method of claims 1 or 2, wherein forming permanent marks on said

optical recording medium comprises ablating portions of said curable material.

7. The method of claims 1 or 2, wherein said optical recording medium is
selected from the group consisting of a compact disc, a recordable compact
25 disc, a rewritable compact disc, a write-only compact disc, and a digital video

disc.



recordi ng nmedi um conprises form ng permanent marks by densifying portions
20 of said curable material. 6. The nethod of clains 1 or 2, wherein
form ng pwormaneass2 mar ks on said optical recordi ng medi umPCTINS03/sa808

abl ating portions of said curable maygrial. 7. The method of clains 1 or
2, wherein said optical recording nediumis selected fromthe group
consisting of a conpact disc, a recordable conpact 25 disc, a rewi tabl e
conpact disc, a wite-only conpact disc, and a digital i Sc.

03/ 1029%2 PCThespsihosbofeiaines & or 2 furher kempsising apriking %?#C? ourapfg ¢ her
comprl St steRRNoY ppeséakéis SR Sub skbﬁlyprmgaar% BRELIUE aPaMphiN

substrat onpris hesi ve and app sal d pressure sensitive
subst r atsgid pressurck mmhﬁ sulssirdta de said. nomdatatswrtgcer ecor di ng nmedi um
pernanent|y marked on a non-data surface, said optical recor di ng nmedi um

5
por Li ontS o ArboRl et EneurriL Pavsenay Rate o il dae Bige < "

per mynent;idrehical ré&rd]:@emggmnq@bnfpﬁgmgdl ng nmediumof claim9, wherein said

curabl e rraterla IS further cured by a | aser.
a curable material disposed on said non-data surface, wherein portions of

said curable material are densified or ablated to form permanent marks.

10.  The optical recording medium of claim 9, wherein said curable material is

10  further cured by a laser.



