;\]e3e:d:al "6FT@200208786 Labeling Wth Thermal |y Conductive Pads
BACKGROUND [ 0001 Optical discs have fast becone an industry standard for
data storage in the fields of conputers, video, and nusic. Optical discs

i ncl ude, buypoemenot limted to, conpact discs (CDs), Digital Video (or
Versatile) Discs (DVDs) and gane systemdiscs in a variety of formats.
Comrercially produced optical discs usually have digital data recorded on
one side of the disc and a visual display printed on the other side of the
disc. [0002; In sonme instances, optical discs are created that can store
data on both sides of thabélifgWithoTReretallyl ConduttiveRafs it is desirable to
limt the optical disc data to a single side of the disc, |eaving the other
side of the disc for printed text, patterns or graphics. The printed

| abel ing on a non-data side of an optical disc can include a decorative
design, text identifying the data stored on the disc, or both. [0003] As
optical technol ogy has advanced) witeable and rewitable optical discs and
equi pnrent for witing onto the di one reasonably priced within
the grasp of ordinary consuners. %%@g?ﬁﬁgHgﬁgonsuners currently have the
ability to store data on an optical disc with honme office equi pnment. [0004)

However, very s jali nd_expensi ve equipnent LS equl print

| abel i ng on an g‘gﬁ"ial @&g@_ﬂ%&?ﬁ%@(&fﬁ%ﬂ?ﬁf@“m@ I Ll?érplislt\ad‘%é(é E’?g% by nost
consugﬁrs ijﬁorhg@ihrﬁmbmﬁldgidﬁcbﬂ@gte@s,pﬂlder?t hg@nmsi&&?lmrogtdis_exiihe&de,_ebdtabel S L hat
are adhered to the non-data side t he c. or -Wi LN th a marker
i et 'y orfre Agt bl Gy Cambagies Jeoshmigtal (9o eialis) LA BHG005 A
net hod of |zaednWsyternldiseslin b Valist] @$ forRbRC tCotamercdly prodecetiaptisaid ener gy
to thermally conductive (ﬁads on the object to create bel. on the object.

[ te a |
The conductdss UsHaly bave digita) datasesprias BRONE S0 QTar AISCIANAA HSYByer . BRI EF

DESCRI PTI ONjiggirayTpintEROMMNCSInEPSIBE of theatiggcconpanying drawings illustrate
vari ous enbodi ments of the present invention and are a part of the

speci fication. 000211 | I sere dnptanassconiicat dsey are aEaateq thak sap plote data; he
present | N@MBoR Bidel s e dISK. HbWeder! efit SiRsiraNE RS fifift thd 0007] FI G
ode i sc an

i
1is an exp view of an optica _ ~detai edr I'nset according to
one enbodi mpticalsfisa data to a singte side ehthedlisc, [caging the-pther sideof the dispfosded vi ew

of anot her ' ' I | [ ' : j ment of
the pr esentpq?‘&évcg%%tl' gh&g'f‘ggggfa%ﬁ—“?d& %geipgﬁgetr? '@ﬁ%ﬁé?@? @@@8@% ‘&hot her opti cal
di sc and dedpdicéletisa caeinclade arddicomtive design, dexiadentifying thie datee storexsemt
i nvention. [10 10J Ftl)(t?h 4A is a side view of a first layer of an optical
di sc accor d"agsc: or both.

[0003] As optical technology has advanced, writeable and rewritable

optical discs and equipment for writing onto the discs have become reasonably
priced within the grasp of ordinary consumers. Thus, many consumers currently
have the ability to store data on an optical disc with home office equipment.

[0004] However, very specialized and expensive equipment is required
to print labeling on an optical disc. Consequently, the labeling of discs by most
consumers is typically limited to printing on separate adhesive labels that are
adhered to the non-data side of the disc or hand-writing with a marker directly on
the disc or an adhesive label.



to one enbodi nent of the present invention. [0011] FIG 4B is a side view
of first and second | ayers of an optical disc according to one enbodi nent
of the present invention. [0012) FIG 4Cis a side view of first, second,
and third lgymessof an optical disc agcording to one enbodi nent of the
present invention. [0013] FIG 4D is a side view of first, second, third,
and fourth |layers of an optical disc according to one enbodi nent of the
present invention. [0014] FIG 5 is a diagrammtical side view of an
optical disc |labeling systemaccording to one enbodi nent of the present
invention. [0015J FIG 6 is a top vegMMARY®Nn optical disc with a | abel nade
according to one enbodi nent of the present invention. [0016] Throughout the
drawi ngs, identical reference nunbers designate simlar, but not

necessarily i defRQQI , Asmethediof labelingan obirgtineludes seiectiveli GRPINGON [ 0017]
Witeable El‘Bngreﬁ‘Mn'eE%%%zillggﬁ%ﬂn&i@ g?gé@g%ncsagg% gledtd B beFbRNTE

optical properties sorption, transm ssion,
di f f ract i orthe ahject cEhe eanduslivenpadsaare dispysed adjacend do afkergpchwmieayee. g. a
witing |laser). By selectively changing the optical properties of
particular points along an optical disc's spiral data track and | eavi ng

ot her areas unaffected, BRIGFIRESCRIPTION QR IBIERBAVWINGS: di sk that conputers
and/ or audi ovi sual equi prent can read. Sone changes in optical properties,

for exanple, a e i refl |V Al [ RVARYA T

consuners and t%@gﬂl I Qn W@&Fe’iﬁé’l‘%’hﬁsawa@@ 'ﬁéﬁ%tt%?%ggu(%nenﬁ??"ﬁ%ﬁstggl di sc.
There{) f)re, the phebént in_()ér_‘nttﬁn afdcu_riarag%aimmh@sp@aaﬁdanbm.caﬂgdblsn%ted_t is al soh
possible to create visible printed patterns or gr ic esj.gnsg on the

i sc by sel SERGAREYIS R ASTolY SKARPISSIOT ha PIESRTANENEEN 8rd geref BRE T ¢ he

di sc. [0018&cobkWeiNinveridRlr s used to wite data onto the optical disk data

track are very tightly focused and of very high resolution (12,000 dpi) to
facilitate stor ei@)&wdf ey 1 Isamexriednshiiew of anaptical diserndidstalled émett i on
| asers rengcrcgmtil fém t V\Dﬁdcs,lntéﬁﬁdf 1Bd bféggﬁt ihferftiofat € one 300 dpi visible

spot. Consequentl|?, d take a very long time, perhaps an hour or
nore, to wite 4080811 | RIGi Aiscan pxpledadview ofj apgthercenticakdisgand detgiled

conventi on i i i j t, it is not common
currently 13h?&%$ck§1@ken§qu)t%teeémﬁsaéﬂ%j or ﬁge{%rgﬁ?rggwe@gg+'gns to be witten onto
convent i onal opt[0@@8] diFGs3isamexplbdedsdew of asathet dpticabdisoand detadedli gi t al

data to the disc. [0019] The present ecificati escribes a nass nedi a
st orage de\)pﬁ%t,acga%wg;lg A e(srbqoqdirg rﬂ(ﬂf %prgﬁ%&r@fﬁ%gag' of maki ng and usi ng
such an optical [0010]. TE. spdésh kideatdw of afisolagessfdrbepticakdibodsconding abel i ng

mass nedi a storeae%abso w%grlﬂcoﬁhg;r)reggﬁ/t ir%er}l |E>n.0b] ect by the application of

focused endP@N

[0011] FIG. 4B is a side view of first and second layers of an optical
disc according to one embodiment of the present invention.

[0012] FIG. 4C is a side view of first, second, and third layers of an
optical disc according to one embodiment of the present invention.

[0013] FIG. 4D is a side view of first, second, third, and fourth layers of
an optical disc according to one embodiment of the present invention.

[0014] FIG. 5is a diagrammatical side view of an optical disc labeling
system according to one embodiment of the present invention.

[0015] FIG. 6 is a top view of an optical disc with a label made
according to one embodiment of the present invention.

[0016] Throughout the drawings, identical reference numbers designate
similar, but not necessarily identical, elements.



[ 0020] As used in this specification and the appended clains, the term
"optical disc" is used broadly to enconpass discs for recording nusic,

pi ctures, video and/or software, etc.. An optical disc includes, but is not
limted to,ougoeisabl e and rewitabl e sgorage devices including, but not
limted to, Conpact Di scs (CDs), Conpact Disc Read-Only Menory (CD ROV)
and Digital Video (or Versatile) Discs in various fornmats. 200208786

[ 0021] "Label™ or "labeling" neans any text, printed pattern, graphical
desi gn or conbination thereof on an object. If a |abel is added to an
optical disc, typically the |6[hETAILEDfDE$ORIPTIONe side of the optical disc,
al though this is not necessarily the case. "Printed pattern”, neans any
text, letters, words, é[Bjrrbol s, or characters that are found on an object as

part of a | abel [00471 hMritgBbleand rewritablei epiicaldisksgnciude material that aphi ¢ or
mage t hat I r ect.

I Unlgf or nf r#eh?rqégug 8"’3%5% (r%\?[ (r)é;?‘f%g S:r%ﬁ;%cltlgp ﬁ%%tptfogaﬁ%ﬁ%gflgh or pattern
t hr oughout .diffraotian, aA§ spatter) whew haaled &y & focus,ed;ﬁfﬁmbqs@rﬁ@(%mwntm)el s on
current Optlbgé?'L ﬁ* §8|Ect?)é£@ﬁnéh§%@ob J& Irthg%f bifcaial oﬁuf'srélahgﬂatﬁ’a“er ns.

The applicatio nges t ropert suc

reflectivi tqpﬁlcelfdtwﬁasmsqbdgt@drqybandmlrm otherargps ynaffecied, tdlsntgl datapit t er ns
that can b I r witing
gl tal neshoaed CRIAE gRR M RohBultls thabPaGb et BhdprieREfrcallt U L' o
about 2.2 I\ﬁnmé'hbarm‘asrlepptidal smplertmslMexampleuanamge ialreflectivity, @ar@alsabel onto

a di sc, bec xt renel mal | hat, woul d result, it
koo vorRHaf Mink S SRS IISTE b B Al FdiSis Haf afaB fapligfe™s ! | 1

ilmal ! erltheom:calejnscSIMrefoke: imaddition foestoring data onranaolmgallrmszﬁ itps al?uct a 22
m pI Xe Sl ze UNNecess I nt abe refrore, an

o Penr o giossible fReats Yatie plojefl sBlte Be of ofahhica) psigheen NERG ME. v t hout
conpr oni si ng@lébivély & thgfi,Q%tHead?rﬂlbbﬂprbﬁ ertiSs BESSHEY oftte Hige. description of the
optical disc |tse f ods an optical disc are discussed,

foll owed by a dil@ ‘Hﬂm SIPWSVeR Jasess P?%@é’ﬂ'ﬂ?rﬁ‘@taamtaﬁ&q ofical digk @a%i cal di sc.
However, i tira¥kldre REryutiday ﬁfc@@@d bhd@bf \T'é?'?hl@ﬂ%@@&ﬁtl&'?@qQ'd@@%pﬁ)%%d’llté’t&e not
limted to labeling optical discs. The nethods and apparat us descri bed

bel ow nay bHonagg o Memnytiarge@maynimgf dsitd. eSuch ligh sesdlutioatiesararauirag by t he
applicatio t cri bed

bel ow w t hr}h&f‘segrngrgézﬁgef:&ﬁg%/t& Clgc%e%?é :’Jtoﬁl&tp i,i?'gllrbelg) é ] Fg%éﬁh:éﬁ ﬂqur e, and
not limti ngoul@takeea(mmllmg tirhe desitagisi anghaus oh mogeide vmhejaamaﬂrmmt&d descri bed
bel ow may & I 0 ] Turning
now 10 ¢ he Hatan ol Gphftart¥sldrine & Rvedtand Bl tise R ST mel, BF 4L,

opti cal di gesylfd$ noscahmon catremtlycfongmted patterps and/iopgmh[d:alsatemgnsdoher ein.
The opti cal iLhcl.udes Si d 102) .designed to.facilitate
200208786 106 ffert SR EP U SRrloaldlitte Birnecne SRmp SRR SRS R ot ead o
a | ong spi rdigitdl datatoake @iscunusabl e surface typi cal of nost optical discs,

t he | abel side &&8@ of_the optical_disc 00) includes a plurality of
thermal |y condu pad'é Rressnt spesificationd %‘H ASUNa3S M§ '?eﬁt@'?g? 106). The

i nsul ati ng dedjer! slick8y aﬁ@ﬁtlddﬂﬂkb%dan@mbﬁgaf mekmgtaharusln@ssdcatahrmaat erial.
orned on the insulatin (106)

The ther mal conduct i ve pads
are shown |4\¥Ca speciigafi Oéifeggbeamth@#f %fﬂ%bed'éﬂ@?aﬁslrpeqigﬁt%%/ sbI e to
t he naked Qiéi.‘nceywaﬁ%btﬁ&oﬁfecﬂb&ethb@brpﬁ@dtlbh &mgsd BM&r gpads (104) i's

di scussed in detail below wth reference to . 4AA- 0025']1 shown in
FIG 1, the thedf924] y CSriReen s B%RH“CPEM?“%F@ ppended sRimD theledMmay be

hexagonal . “Hﬁﬂk%\rﬁfsc" ié!ﬁ.lsb& b?MIW@W@H\%hﬁB@@@ﬁ»$Mn§%hs&elpﬁﬁﬂ§§| y packed,
the shape of the thernally con uctlve(ﬁ%q i Is not so limted
ineluges,

Any
pol ygonal s\ﬂ@&%ancﬁﬂroISQiW%tﬂi@r Afrepiical mlsmmmﬁad tcarwrttablet rai ght

and/ or cur I ﬁbﬁﬁﬁn ( Ie t he
thermal |y conJlectl ve )d/asg% Qie&f%g eé%:hlt' fgﬁiﬁgﬁ%gys(%%act'ﬁﬁsg

el liptical Gempagchkiisg RedﬂlI GnhGMe[‘fIOQQ@D -R@Ms)iand Riital videch@r N&rsa}lle()onductl ve
pads (104) desired size and will correspond to the size
of a pixel [?u%@st ﬁ%ﬁ%g f"t""%&y is to be produced on the disc (100). For
exanpl e, the size of the thermally conductive pads may be | arger than
approximately 5 Nm In sone exanples, the size of the conductive pads (104)
is between approximately 5 and 50 Nm Wthin that range, in sone exanpl es,
the size of the conductive pads is about 32 Nm [0027] The thermally
conductive pads (104) are arranged adjacent to a thernochromc |ayer (110)
that is discussed in nore detail below with reference to FIG. 4C-D. The
thernochronmic |ayer (110) includes thernochronic materials that change in
opti cal den5| ty when heat ed Changes |n opt| cal den5| ty may be VI 5| bI e to

S r r o o o



200208786 pol ycarbonate or another material and is al so di scussed bel ow
with reference to FIG 4D. [0028] The pixel size of the thermally
conductive pads (104) is substantially larger than the typical focus size
of an opti cabooerdst i Ng | aser, facilitaking faster |abeling than previously
possi bl e using a focused energy em ssion source, such as an optical witing
| aser. As suggested by the nanme, each of the thermally conductive pads
(104) includes a thermally conductive material. The thermally conductive
material may include, for exanple, carbon or other thermal conductors.

Accordingly, a fjeg243ed “EARNWY “Rbeli nﬁ@ans% askt, Siédpattemagraphiealt i on of an
i ndi vi dual therfrEnI |y conductive rgfi gn tlﬁgﬂt hvr mal ?%r:%?aductl ve pad

(104) will %Qﬁ‘r%scom%n%'ﬁ@rt@%feafrﬂﬁ %magﬁaﬁqtlf%llqby' i§\Addeg tjpr o 8§ t he
absor bed SIFhiBAARE fbei | fsTBum: oﬁg%glofﬁa% 661@an1§'6 %hbéq%m&%ﬂ and

di stributed acr hermal Iy conductive pad ( he tenperature of
t he pad i novesessasily theerase h'®riotedchattern/emeans emow)(t llettar%mds,Isymb@Iﬁperature

th d (10 f I 110
adjeaggnt (t oé%cItu‘éF%g%g ﬁ%??ee%fﬂé%ﬂpag{éqjé)%%g%gr r eg I% fﬂqﬁ% IT&DC h?grenr c( I ay)er
(110) resul“Csaphicaiesigh! mebnsienygtaphichoaigegé drat tsifaungon an@bjest as part

th h I 1 h f d
enor gy to (e BRUTRTA et uide” BRAE nelo YR SR U sp Rl B8 Lottt ns
and/ or gr apdanteadesigrs ogpattemayhrbegouit.c K| y added to the opti cal disc (100) in
the th h 110 0 t ti

| abel o the optlpRadl’ GiAsERtortiasEke 4t 3 PSSR e BRLE ReLe of [he

t her rraIc I % g%mndulcmsowbypmt ing @4asek tmlhbldi%&lts thtaI'Im lpa_nednebérhte ﬁppfd:nan p: I(el

size o reater, corr ondi n e Si.z e therma
conduct i ve ABR Aeeodanoh e SRicRLRRR teh A EIRFVIRRE e S60868 anout 2- 20
times or rm;s&uodsrbfatﬂélutsb%smﬂng repstteniathat €dn @é\rrfaﬂéllé-‘rgé eﬁb tott’fé% thernal |y
conductive pads (104) be conbined with a thernpchrom c s{(:110) and

added to anysiblerieusens; é@ﬁe&saomeii'nq digital, maehing-rrRpdgple Jaia OBHPE 'd' 8031j In
addi tion t %@W&él&%&%’éﬁ%‘i ab&?@ 2 fifre atriepetord, FRutR BIsEiGE LY wBfaldde

thermal |y conductive pads (104) nmay add to the accuracy of the |abels. A
typi cal 2. 2wiiig;:aliakel onte é&lﬂs@db%ﬂkﬁﬁloﬁ‘ t"I‘?ge)Qth"Ledm%ﬁ'i piyplAizeothat wawlddi scs t ends

to be m ssh@g@,ﬂé%%gﬁaigg@gg,g%%e%g bgabglfbecause of the rotation of the

optical disc rin Itrng he use of specially shaped
thermal | y condud0023] padibilg w¢|¢)aII3eMszmalleit thizpixeleizey itheebettar resalutibndhape.

And, alth h th duct 4 th

Sl7e, “this FEunEE ol R ¥ G BHH a8 RBE AN ke RO L R e 1y

I(;ondﬁct ive Hﬁf?fogéh,%)oplﬁb?laib(?lb]diestﬂbw)bém fuln:fécmtatir@sfatsﬂeom;elmg wr(t%uj;/ar y.
urther, use o 1e relative ar er ma C ctiv

i ncreases t SERRALRNY a?taﬁé%fﬁs b%g\‘ gPESEGPe¥H8? ﬁ%cé'ﬁ?%’r'%géﬁ eni ssi on

source. Eneggticandiyc bﬁalﬂhfe@#ﬁd%doﬁﬁaﬁﬁg aﬁ@phcamsafaréhcscoguudu&inbwedm@ (104),

and t he pad g104 WI I I il ubstI | aI eve stribute. the energy and
uni form y hdigguss ¥ Rieghng a| @‘)t'caF@g‘ézﬁ"OWﬁ\éero{SWI di sc (100)
(or ot her OMﬁétboawﬁdﬂ trIehmIafrIaag aaéérmee%ﬁuﬁhré/ﬁotmﬁd@d(té%bnﬁw f@l made

according to any_of a nunber of ds. Particul ar nethods of manuf act ure

are di scuss@éc%eT'Eﬁ/\f“eﬂ‘tS\ﬂé\?@F’ apPﬂ@‘Ife‘i%Gﬂ?dﬂP@@Wé’%%b%@l‘RﬁmﬁF'@ MBnplary in
nature and ggfobjedité 'fé?ﬂrtat@%ﬂé'hﬁ?’ b&@hé: éﬁﬁlcaﬁ&f@ foduse@enBfgy?fThel de Vi ew

i mges of the optical disc hown 1 n various stages of disc

manuf act ur epam@défrlmn'ﬁjnﬁféiam m&ﬁm@w MméeW&Pﬁ'eﬁlé'iﬁﬁ a®e opti cal
di sc (100) Ihafémee&e i H&uFeh%nB %IIIrﬁﬁIh@ngraas@rm;ﬂéQﬁé Iauéﬁ nd'en! i oned

above, the 1 nsulating |ayer 06) may | ymer ‘or ot her f or mabl e
materi al . Atesamlg@manq)amaéawdysqmmhemmmatheeamhw to kotllem€ans. o t he
insulating } tsto forma plurality of indentations (400). The shape

of the |ndent at| ons rom a top view) corresponds wth the hexagonal,
curved, circul ar[0024] i pturoiag nowrtodine Bguresizanesn giagicutas EHG ab @neexalededr  shown
in FIGs. 1- i | i ve pads.
The patt er st A0 BASHSES (0% S 3ARGS aLSlahbl, Wstiitiines gedbed (2, POCR,

t he patt er nherein. nﬁmmralcabdwc (WOI)InchIys Bdabel sldee(ﬂrwmwnedtt@fadﬁ@te nsul ati ng
| ayer (106) or screen-printed onto the insulating |ayer (106). O her

nmet hods of formng the indentations (400) may al so be used. [0033] After
indenting a pattern onto the insulating |ayer (106), a thermally conductive
material is deposited onto the insulating |ayer (106) and/or into the

i ndentations (400). For exanple, a thermally conductive material such as
carbon in a solvent may be fluidly |ayered across the insulating |ayer
(106). One exanple of a carbon/solvent mxture is ink comonly used in

i nkj et print ers. FoI | owi ng appli catl on of a i qU| d conductl ve I ayer, t he

e o



[0034] Followi ng the formation of the thermally conductive pads (104), the
t hernmochrom c | ayer (110) is disposed over the thermally conductive pads
(104) and the insulating |layer (106) as shown in FIG 4C. The thernochromc
| ayer (110)opmy7dsncl ude | euco dye or ether materials known to change col or
with the application of heat. Preferably, the thermochromic |ayer (110) is
initially transparent to the wavel ength of |ight generated by an energy
emtter, for exanple, a witing l|laser. The material of the thermally
conductive pads (104), on the other hand, is highly absorptive of the

wavelbengt h |@5e||ggeﬂia¢ol¢bytﬁee@bphb@tﬁﬁﬁdf fésusef tenerjyl ynstté@memroengtspiralyer ( 112)
may be di spos over t rmochr om _c

al t hough t ffas ﬁlogaﬁ(ypu & sudage typicg| °f%g%8{‘ﬁé)é 1S5GS gﬁﬁ% %86?11@1%1%2 there
i's no optiqrs bEtlédl a&&mamﬁclu@éedp|ﬁﬂa1+%)ofltﬁbrﬁ@lytcbmudwebb@s €100 mochr omi ¢

| ayer (110). e transparent |ayer ( or _exanpl e, pol ycarbonate

or some ot Heimesten eemsutatmﬂayer £106).THhiae msal%paiayﬁf (108) B1ay(inclgde &my be

spi n-coate r i th

t Eer nochr o(rjﬁ %é; %gﬂzé{%@ﬁglrﬁ&tﬁ eq%ﬁgrtl uréfa%g@%@(@fn?%&% ﬁfc&g%rgchat ches
or ot her damethe induiziidg]layer (106) lardshawnliorasdetaited inset (3pP)as they efe t he | abel

data Si de’ GETRIE s Aol B ABhAEH ofd. el riiing bt o tenaty ondRidlR Y C°

accordi ng tpads¢h@4)ris disnadseden Hetad behmtwm eferente tmlaﬁs 46—3 hose of skill in

ner of ore i el w2 Aeeite Y, & 05 bR otEe B R BB i o T

optical di ssaghidistivier aMaj‘/ bémﬁkagoridQV\Haweverawnmth\en@xagombsbapaﬁ)odl ment s,

th be t | des G dat FIG 1
) hccor di RGOWD asHeTBRbPaRkeh thodhanasdthe Figualh eiidiefie bads g

printed pati§ apfso ﬁﬁﬁbcﬂrwp&%orﬁﬁh@éﬁaﬁ@ﬁnﬁetrﬁf sirddincladigrpydi gi taI dat a
may be recorded. an alternative constructi Ors}o'éﬁﬁs CI y film

coul d be néi?@’tt"éﬁtioﬁcqfﬁllé'gf‘h@q/wmq Hnes omay atsoke yied {ator.
The speci al kyr é)tdnﬁ’ﬂIGQHé %erm%@fé’&%%ﬁvé p&ds (104 pRAY bedirt@apds glmvm:in such as
a

an optical disc, but it ma be added to any other object to facilitate
| abel i ng. ['ﬂ@B@]OM@%ﬁcaﬁ%ShWns'Brﬁé adpects of the construction of an
optical disc, I Ao tion that
i s human or mac |¢?e§jr ej‘gg%i@éﬁéﬁé ﬁ%r@?%ﬁgﬁtél nf o%??@ﬁaﬁéﬁ%ﬁglﬁrﬁde but
i's not |imanydiesied size anpwtta@rreﬁp@odﬂmﬂwesﬁlze ofreepixellin the: Inbel thatis thke vi ewabl e
when t he o aﬁ.p@ t h @g&ﬁg tc. [0039]
Turni ng no &?cl.ed I'SC hsdlsl g(ﬁoé*qzaotrq}é%'gggel' {'T%argoﬁ? bﬁxggrbéerﬁ’aﬁ on accoéradl ng to

t he princi maas mlaysbe:las@t tham epproximattady 5nugn.ofn some examples, toié scecfe, FIG 1

buai 1 abl e prbdiaNe RS Ran s EPEeh SRty TS0 b AR TRty o

DVE RW dr i :jvm some é)@mme}:dl ]El‘tet)syta_bfal'\etcbadtmﬁyé plads i abtrau(:m(]rnI Fl Gb 1). dHowever :
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The detector (516) is also positioned on the sled (508). The third | aser
(514) is used when reading data fromthe data side (114) of the optical
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writing labels with a pixel size of 5-50 um or greater, corresponding to the size of

the thermally conductive pads (104). This decreases the labeling write time by

about 2-20 times or more. In addition to the example of an optical disc, the

thermally conductive pads (104) may be combined with a thermochromic layer

(110) and added to any other object to facilitate labeling of that object.

[0031] In addition to enabling faster label creation, the introduction of

the thermally conductive pads (104) may add to the accuracy of the labels. A

typical 2.2 um pixel created by writing to conventional optical discs tends to be

misshaped (tear-shaped or elliptical) because of the rotation of the optical disc



1. A nethod of |abeling an object conprising selectively applying focused
energy to thermally conductive pads (104) on said object to create a | abel
on said object, wherein said conductive pads (104) are di sposed adjacent to
a t hernochrggdggzdsayer (110). 2. The nethod of claim 1, further conprising
selectively heating portions of said thernochromc layer (110) with
correspondi ng adj acent thermally conductive pads (104). 3. The nethod of
claim1l1, wherein said conductive pads (104) are between five and fifty Nm
across. 4. The nethod of claim1, wherein said conductive pads (104) have a
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uniformly heat the thermochromic layer (110).

[0032] The optical disc (100) (or other object) with the thermally
conductive pads (104) may be made according to any of a number of methods.
Particular methods of manufacture are discussed below, however, the methods
discussed below are exemplary in nature and not limiting. Turning to FIGs. 4A-D,
a series of side view images of the optical disc (100) is shown in various stages
of disc manufacture. According to one embodiment, the manufacture of the
optical disc (100) includes indenting the insulating layer (106). As mentioned
above, the insulating layer (106) may be a polymer or other deformable material.
A pattern, preferably a uniform pattern, is stamped into the insulating layer (106)
to form a plurality of indentations (400). The shape of the indentations (from a
top view) corresponds with the hexagonal, curved, circular, elliptical, or other
shapes discussed above and/or shown in FIGs. 1-3 as being possible shapes for
the thermally conductive pads. The pattern may be stamped with a rigid die or
other tool. Alternatively, the pattern of indentations (400) may be microembossed
into the insulating layer (106) or screen-printed onto the insulating layer (106).
Other methods of forming the indentations (400) may also be used.

[0033] After indenting a pattern onto the insulating layer (106), a
thermally conductive material is deposited onto the insulating layer (106) and/or
into the indentations (400). For example, a thermally conductive material such as
carbon in a solvent may be fluidly layered across the insulating layer (106). One
example of a carbon/solvent mixture is ink commonly used in inkjet printers.
Following application of a liquid conductive layer, the solvent is allowed to
evaporate, leaving the solid carbon or other thermally conductive material in the



a thernmochromc material (110) di sposed over said pattern of thermally
conductive material. 10. The disc of claim9, further conprising an
optically transparent |layer (112) over said thernmochromc material. /NN
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indentations (400). Alternatively, the thermally conductive material may be
inserted directly into the individual indentations (400), and there may be no need
for an evaporation time allowance. The thermally conductive material disposed in
the indentations defines the thermally conductive pads (104) shown in FIG. 4B.

[0034] Following the formation of the thermally conductive pads (104),
the thermochromic layer (110) is disposed over the thermally conductive pads
(104) and the insulating layer (106) as shown in FIG. 4C. The thermochromic
layer (110) may include leuco dye or other materials known to change color with
the application of heat. Preferably, the thermochromic layer (110) is initially
transparent to the wavelength of light generated by an energy emitter, for
example, a writing laser. The material of the thermally conductive pads (104), on
the other hand, is highly absorptive of the wavelength of energy emitted.

[0035] An optically transparent layer (112) may be disposed over the
thermochromic layer (10) as shown in FIG. 4D, although this is not necessarily
so. According to some embodiments, there is no optically transparent layer (112)
in addition to the thermochromic layer (110). The transparent layer (112) may be,
for example, polycarbonate or some other protective material. The transparent
layer (112) may be spin-coated onto the thermochromic layer (110) and protects
the thermochromic layer (110) and/or the conductive pads (104) from scratches
or other damage.

[0036] It will be understood that opposite of the label side (102, FIG. 1)
of the optical disc (100, FIG. 1) will normally be a data side (114, FIG. 1). The
data side (104, FIG. 1) may be fabricated according to conventional methods that
are well known to those of skill in the art having the benefit of this disclosure.

The data side (104, FIG. 1) therefore includes all of the layers typical of writable
or rewritable optical discs in various formats. However, according to some
embodiments, there may be two label sides (102, FIG. 1) and no data side (104,
FIG. 1). According to embodiments with two label sides (102, FIG. 1), only
printed patterns and graphical designs may be created, and no digital data may
be recorded.

[0037] In an alternative construction, a specialty film could be made to
include the thermally conductive pads and an insulator. The specialty film could
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to: the optical disc format, the color that will be wewable when the optical density
of the thermochromic layer is changed, etc.

[0039] Turning now to a discussion of an actual labeling operation
according to the principles discussed herein, labeling of the optical disc (100,
FIG. 1) or other objects may be accomplished with a number of commercially
available products. For example, a computer with a CD Read/Write (RW) or
DVD-RW drive may be used to label the optical disc (100, FIG. 1). However,
other products capable of writing to optical discs may also be used including, but
not limited to, CD and DVD recorders. For purposes of example and discussion,
a computer system (500) that may be used in combination with the optical disc
(100) to generate a label thereon is shown in FIG. 5.

[0040] The computer system (500) includes a mount (502) and a motor
(504) for holding and spinning the optical disc (100). The label side (102) of the
disc (100) is shown facing the mount (502) such that a label may be written to the
disc (100). It will be understood, of course, that data may also be written to the
data side (114) of the optical disc (100) if the disc is turned over.

[0041] Positioned to face a portion of the label side (102) of the optical
disc (100) is a track (506) providing for movement of a sled (508) radially with
respect to the optical disc (100). Movement of the sled (508) is actuated by a
solenoid (509) or other device. A focused energy emitting device or devices,
which in the present embodiment includes a first, second and third laser (510,
512, 514, respectively), is disposed on the sled (508). The first laser (510) is a
writing laser with enough power to quickly heat the thermally conductive pads
(104, FIG. 1) of the optical disc (100). The second laser (512) is an erasing laser
that may be used, for example, to erase CDRW discs. The third laser (514) is a
read laser and is less powerful than the first and second lasers (510 and 512)
and may be used to emit a beam that is reflected and read by a detector (516).
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cases, some data from the label side (102)). Signals received by the detector
may be conditioned by a signal conditioner (515) when the system (500) is in a
reading mode.

[0042] However, the system (500) is in a writing mode as shown in FIG.
5 and as the optical disc (100) spins, a label can be written on the label side
(102) by applying the first laser beam (540) from the first laser (510) at selective
locations. The system is controlled by a processor (520). The processor (520)
controls the firing of the lasers (510, 512, 514), the rotation of the motor (504),
and the position of the sled (508). The first laser (510) can aim an energy beam
(540) very precisely to hit one or more of the thermally conductive pads (104,
FIG. 1).

[0043] When the energy beam (540) strikes one of the thermally
conductive pads (104, FIG. 1), the conductive material evenly distributes the
energy across the pad (104, FIG. 1) and increases in temperature. The resulting
increase in temperature heats a portion of the thermochromic layer (110)
corresponding to the shape and size of the thermally conductive pad (104, FIG.
1) that the thermochromic layer (110) is adjacent to. With an increase in
temperature, that portion of thermochromic layer (110) adjacent to the thermally
conductive pads (104, FIG. 1) changes optical density and becomes visible,
colored or non-transparent. It should be noted that heat transfer from the
thermally conductive pad (104, FIG. 1) to the thermochromic layer (110) will
continue even after the energy beam (540) has moved to another pad (104).
Therefore, the label writing process can proceed quickly as the laser (510) is
aimed to strike different conductive pads (104, FIG. 1). The laser need only be
applied long enough to sufficiently heat the conductive pad (104, FIG. 1) and
does not have to be applied until the thermochromic layer (110) has changed
optical properties.

[0044] The first laser (510) applies the energy beam (540) to all
locations programmed in the processor (520) to create a label, e.g., printed
pattern and/or graphical display. For example, the first laser (510) may apply
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energy to selective thermally conductive pads (104) to create a printed pattern
(600) or graphical design (602) as shown in FIG. 6. An inset (604) shows that
individual pixels (606) have been selectively colored by the application of energy
to associated conductive pads (104).

[0045] The preceding description has been presented only to illustrate
and describe embodiments of invention. It is not intended to be exhaustive or to
limit the invention to any precise form disclosed. Many modifications and
variations are possible in light of the above teaching. The principles described
herein, including using thermally conductive pads under a thermochromic
material, may be adapted to any object. It is intended that the scope of the
invention be defined by the following claims.
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WHAT IS CLAIMED IS:

1. A method of labeling an object comprising selectively applying focused
energy to thermally conductive pads (104) on said object to create a label on said
object, wherein said conductive pads (104) are disposed adjacent to a
thermochromic layer (110).

2. The method of claim 1, further comprising selectively heating portions of
said thermochromic layer (110) with corresponding adjacent thermally conductive
pads (104).

3. The method of claim 1, wherein said conductive pads (104) are between
five and fifty ym across.

4, The method of claim 1, wherein said conductive pads (104) have a
hexagonal, elliptical, or circular shape.

5. A method of making an optical disc comprising:

indenting a pattern onto an insulator (106); and

depositing a thermally conductive material into indents (400) of said
pattern.

6. The method of claim 5, wherein said depositing further comprises applying
a fluid comprising said thermally conductive material across said insulator (106).

7. The method of claim 5, further comprising applying a layer of
thermochromic material (110) over said thermally conductive material.
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9. An optical disc comprising:

an optical disc (100);

a thermally conductive material disposed in a pattern of discrete pads
(104) on said disc (100); and

a thermochromic material (110) disposed over said pattern of thermally

conductive material.

10.  The disc of claim 9, further comprising an optically transparent layer (112)

over said thermochromic material.



