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EP O 405 568 Bl Description Field of the Invention 5 The invention is
directed to the manufacture’of infoER@PP$B&4rrying nedia for use in
optical readout sys- tens enploying a | aser beam Mre particularly, the

i nventi on i Dededptidhed to the manufacture of disc media carrying coded
“information which is convertible fromreflected optical signals to

el ectrical d$ieldrofithg Inventionich var- ied uses as sound recordings, audiovisual
recordl ng or computer infornmation data storage and retrieval sys- tens. 10

Backgr ouid of Thedventiowis dirested tohe eenviachsief inframationrearying "bfPr %W’ regdent gysel
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t he | nf orrat i oﬁsigraﬁqaytidﬁgivpr@qeyith tpgqo[ the ligh pregsure, high temperature relief-forming methods descri-
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phot o- 45 ptﬂ acryl at e nonormer or mxture of acryl ate nononers
is applieg at B%&Jtﬂ%ﬁhéé&&loﬁ@is&o&l@hﬁd&fo%pos , higHterRbrdtyré &Hd piBeiiFeltive nofrieb ad
out uni f or n Yeday maethe rhategialtsBoubalisfy doiféritsthé Aaheier Furthsy, b Starhpers Used neld Ao BERMREH-
pl astic whi Cdhicalfy strorglas W compréssidn eldinguRetidds Whichallowsiid usa bitowePbdstplastidetanipergLii d
fully covers t . Fatent 4482,51 alisplosap e sintiliivi approaeh 8sing radiatioh-gensitivediguih osmposittans pan-
phot ohar deneglised il mastrersoaligdnterd dn mixbas stiereaf Predsyresofibess thae1 kgioma bre neededandthigh fid-
radi at i orsst helicygigss inaster origirals putlm.useBOWeans for applyiag asthin fltpeopplpnér oalbasesieyer ta the stamper
| owvi scosi t ysurfaeps alscodisipeedi t i on, hi gh tenperature and pressure are not
need- ed to rakd).$-Reteptta0.593,polneriea yresofynangrand palyunsaturated mepemers gisg containing
the st anper ssolpbleim-fownopelymes bindess argdeparibogwhichare applied tefgybsieateithen contasted witha flax-
nol di ng met hods which all ows the use of lower cost plastic stanpers. U S
Pat ent 4,482,511 discloses a sim | ar approach using radiation-sensitive
l'iquid conpositions com prised of nononers, oligonmers or m xtures thereof.
Pressures of less than 1 kg/cnR2 are needed and high fid- 55 elity glass
master originals can be used. Means for applying a thin fl uoropol ymer
irelease. l-ayer..t.o-the.st.anper. .surface i s al so disclosed.--1n-U: S e s i s
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Sol ubke filmform ng poI yner binders are described which are applied to a
-substrate then contacted with a flexEP®40556883 o 405 568 1 ible st anper by
nmeans of a pressure roll. The presence of the binder is stated to inprove
.t he proper t i i6stafipet Byandans o & piatsuieliCEe bigbence df thy binder is Btatekl © imiPave tetpropertiBRf B6 3,
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st anper, s50V&hfoibio Meliformbtiohichriing stambéFveliérphatididat rddri tomipertfuréuriiem dppllcation prRssare
trinmmng, alfuchfowdr thaWtbduiret3bicomprossRRNMEding/\hey sevirinleds havs ddrtainMiuAsHty pradlicel limit-
descri bed i natbhse(1priarieomppaitions fequita@retisioimvidiadontain the Bdui; aie (2) daesfdl tantrol ofthecrgintt O
15 conf or m éftiquidehargedf duringpdaciocycle tsrrequiretigo siekaip eniforntity iotthicknasstapd othertcriticabdiac di-
t enper at ur e merdiens. appl i-.cati on pressures nuch | ower than required for
‘conpr essizon o Feficampleterioss, refecance is le¢ kerawith made tethe mastering meBeds/and Wm%nl}tcldetatﬂ in
| i mt- at i onEuropgdn Patent Anplicatinnp ER-At32208% EPA20834 and ER-A349781%n nol d to contain
thé—iquid;, and (2) careful control of the ampunt of liquid charged during
each cycle |3!‘mm9ﬂmfﬂ\9f'l“’9'ﬁ'°ﬂra| nt ain unlformty of t hi ckness and ot her

critical disc di- nensi enes e ren |s a s
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meki ng an Op%mﬁaioﬂ{\l Q&&Jﬂ@ a»ﬂlﬁr Pﬁ% bﬁJsuﬁﬂi (nﬁgtel(l%pﬂﬂbywnt-
optical | ygt r angdkdnbrtrac Sﬂﬁaﬁl&@ ifths foRr brladdrfes bﬁ\np%Q:L'h jon of a laser
pol yneri c | ayehediipbhSreBdiing rhédiin'cémpriSiRg (@ dimdnBibrialiy Sikble Pland? BibeatERbvink Gdh6ledito
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the steps of: AlowtAéribitendadivity)hig TOE dndM, baIRW56°C, dnd GiaNiMdi colBraitidispdised Sherbin; arait(b)y
usabl e as ast ampRied bRk IR Muppebistertion layer S6nprising d S0l rdn-elastic pblyrber haviog fow
opti cal | yssr eadaHekneal bontudtvieliowOTCE dad Tebodeqsd; of a series of solid bunps. by
action of a | aseFonhiaguhandaasblecsoft palymec iaypr onele sida of @ dimensionaliy stitdg planar optically trans-
di mensi onal | y pamattisebspritetzrlayeiizsing & treeptvisvdsityof atiérst 20dnagapoise and ¢ thicknessiofatdagpt
.(2) an active damigreisng | ayer to the surface of the substrate, the
ex panS| on | ayerC. Qetiphally forming yvetiastiveiaypr oa the@xposqdisurfape WWQJT‘F"’M%H‘W‘T’EWT" bel ow
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havi ng a creep h sc05| at | east 20 negapoi-se and a thi ckness of at

least 0.1 m gLOBSser e| y formng a reflective |ayer on the exposed
surface of 't ric layer, 40 D. Enbossing the

har denabl e pol yrrnsaeeﬁm& SaiSiét¥brelghBRures]B0khicA Fig! 118a Ehbinatic rdpRE&HENB df &id opérativls ofdy
appl yi ng éhe mastéfRtamPétliptheivitd mbds; Fig.2qs Hichénkitic ripradentatichlonarbiseratioriof taenaster/stamper

har denabl e | gyRireddidas; FigraaseddReniatidregrevenlstion 6fthe bierationsr e maktbrstamperimantetase mode;
| ayer, F. Sepgr&é asuerhdlic repidsdntakionsds the puatation ob e inledtian TiDthe arishs gy nyadeFigcs is ayahe-

‘and G For n ngticregresohtativh ofitse dpanatian obthe invebticd i tbesfixing mede; Fig.Bds @écherhatic represantatioh

pol yneri ¢ | aptan embosseiveplicm Bigi 1Us arsientdiic representatianaf art embessadreplicn depisting prasencBof 2o f
Descri pti&n efflectinelayeran frig) 8 Blagchematioirentesentation of arserbosaed tyhfica ﬂ#pgtm@seﬂym refipativeh
Fig. 1 is a guhrseftivedayespresent ation of the operation of a 50
master/stanper in the wite node; Fig. 2 is a schematic representation of a
operation of the master/stanper In the read node; Fig. 3 is a schematic
representation of the operation of the megster/stanper in an erase node;



1Flg A 1's a schematic representation of the operatlon of the inventionin
the embossing node; Fig. 5 is a schERO#I56EB 4represent ation of the operation.
of the invention in the fixing node; Fig. 6 is a schematic representation

- of an enbosBdiditiorepl i ca; Fig. 7 |Is a schematic representation of an enbossed

‘' replica depicting presence of a 55 reflective layer, and Fig. 8 is a '
schemati ¢ r epibssabavedesaihedifiveption uitipesasiirert effog!|master/ Pfd(h!chgfe@Wémpyﬁm@e manu- .
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t he master bataildd &cﬁﬂts:ﬁ&ﬁﬂdm@&mﬁ starrper in a replication process. There is
—%nrﬁy—rra'-rm-ng—ro-

no need for roduce nickel stanpers for the Injection

nol di ng 1 ephiFoRtakioh bf e MaBiSistampee bunp information on the direct effect

master/stanper is used directly in a |ow tenperature and pressure enbossing
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t he i nvent i stfictbre disclosainiFeyrerefal. Ulsc4, Me,515und Sipéidjag U.SIHatent Applichtivh 5INCOT/ B2478, filed
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as the bil aipegritgssrastdmpecdiaivaodking edlicasbylfeapossingtedtiniques. The prbcesd o < bventicsh will be

copendi ng Un@e fultpdescribsgysithindiaet jontext 8 siibh epapdtiedtanpSorming inestih. 12/ 14/ 87.  Such

er asabl e®bunp-form ng nmedia permt correction or changes while surprisingly
i nt ai ni ngl-tSyestrate] nt egrl ty as a stanper die for making replicas by

enbossi ng techni ques rocess of this invention WI | | be rmre
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expansi on 2 dd,t g aﬁpﬁ?%h oﬁﬁhﬁ&i’fm@l r@”d
can be made,, t'nef- Ll Gﬁlf&m{y &hbrof t et 5‘5’&5‘&* &m un&H 5 bl Bdpbiifedtheresit !
as al um gu rThll é"s‘sft%nll b hdbdnized that Ritinlicel i ﬁfﬂﬂ%eﬁébdtmﬂym eriod

& Silver, gol dmniaawq%ﬁﬁgftﬁéerdba&smg% &wsarivbmaﬁ aeséaydt.ara&ert.éslomhamrxm Ema-

films, polygeadkenabs Aumbis, Riyeatonitbsimli bisss fe prefifid@SubstRtd dtbieal S. 1 n
addltlon the substrate may be coated with a snooth |ayer of an adherent

second nat ep.iAglivelLayepr o- vi de further surface uniformty and/or to act as a

" base forssother functional |ayers to be deposited thereon. In 30 all cases
it will be redsdpughtind.s. PatentdiTd9b15adrasableerticad sierageanedis lusingthe dyedmpniymedeiayer of the
stability oimesntion qos eomoringd df grubstratd and antackive layergormprisingigyfirstreatesialiior as iexpgnsinndayers s
of this invamad Wﬂdﬂ@teeelgéHﬁ@!‘oﬁﬂwp#w@@y!tweimﬁ@#@lﬁ ta;enpansion aed meigxations o 5|
i s chosen. Mitipaideta thermelly aa%ﬁateeemawopn? P@@@b'ammeﬂet? thegnally andimeghagically,
materi al€. e f'ﬁ&(em?eskn' yey materishandt nd 'H“U%'avqﬂd‘ﬂaaﬁ'e' b&'"gi&@dﬁ’ltsgeﬂlsf %’é’!ﬂ e
optf cal st of' df‘&’i‘" n{aﬁgal °‘F"a '@F 9’87"3

conprised o tu g étlsg ’;:é?:'ﬁ'
Lorl aln expa tic limf h h ma rfaytoex w{
ual. | aygr Eﬁm 2&0%9 éb em.éa {h

thermal |y Iem n ng advers atio
thermal | y ABEH ndkdin Slh alm Rded &.&%Wa ﬁ{p h &iehél hemd:‘
the second (fifdseidfdrdBy abstvistibn ofi@ér?é’d @He'agad Qe Bically dated
materi al anduddm»emem rdRbe®ih td mragmmm ak:&tmgertymvﬁlueﬂ&samaﬁ aﬁma §eb&.d wa-
expansi os aidengthleraséliabe? Bedii. Thd WstGhaberial laBesME and 2R sbedhll thatdlidl pre@diniktitolyl thmsiiitsahe

| ayer st r ucfistiasebbsainomt the gedofidmetarialpredormindtaly dbedrbsalizéednd laser BdamS Thelfirsh laser béapn

t enper at ur eistfeusedioe thelfiest metedsh th hewttaed elasticallyddpan Yhe finst abierted) totwhite the ded bityraridahd al
t o el asti cabécpndiaseribedmiig foousédinithe seeond inatelial © heat thetsecohdmsterizbangitoegradeltie datactited
first mater Paiingwitingofthedatatitathe seceridimaterial i spfficiéntly gofteried bynthe expanding owtedal heformeb
terial . Shedemgnxerthegxpapded materighiDue foii$ rapidcopling.thecions holds eroetdinsitheexpandedfirshimaterial on
t enper at ur e inplce ntitthedome jshpaterthy dhejsagong facuped lagerythick alloweth the fisy arragoend metetialnn
the cool ed delgriato theirgriging] positions. T fiedgta bit Is intha-fommaf ¢ sqlii purep. Aetm beliow Plists™ ahd
hol di ng t he byiblest mmterial in the stretched, expanded condition. Heating is
acconplished in at least the |ower of these |ayers by absorption of |aser
radi ati on by the dyed polyneric material of this invention. Typically data




"bits ‘are recorded and erased in the_stora ‘{TEdI um by a first wavel ength
wite | aser beam and a second wa- 5?°1Pélgar% h erase | aser beam The first
mat eri al absorbs and the second material predomnately transnmits the first
| aser beam aRelyneriecomperants whigh ane thelprimary dessropgatsef e tislaratanal of the expaasion ayéras er
beam The f¥4/l&g thp gecand matasiahof e refnptinndayergpuallyrre felatively traqgparpnt i9)incidgnt fseriradiation.
elastically '@?f??n??"’ﬁ'?&? w?wagﬁveﬁawmeaqs a‘l%""@ﬁ?“’f’@‘”ﬁ%'“&%&’f‘éﬁyﬁlt‘t incregsejabspratio & on d
* laser beam '&5PPY %“é%%‘?ga; 2? B1Pgus P8 RSRemg-
and to e} as%e" "H% 'f?&fsﬁ’"f)?'ld th"ﬂ!’l"" tops ??d"e F”t"ﬁ’@"%"éff 'B’P't’ ep %esé’b%ﬂ??d's“"

material i s b
done overth LrLRfEﬁ&oaiﬁ Sﬁﬁ%& 61, e?zﬁ fLeSP or
retains themm ,J};p‘l{‘“ efEJ
the secopd fpmd ﬁém ura .saeﬁséam.&mb&céntr&tﬁﬁs ﬁﬁﬁm@
to rel ax |n,tagattoh@,|tﬁe|@5“gua ubgasi tions. Thus, the ata bit 1s |n t e or
of a solid bughystdb}compdiible visile Briesi@fare@ abdortig ks carfbe usedRthOprdddSs & 8 indntion.
Pol ynmeri c Crorpamplsithe dpbseltElof XSS Patbift Applications 5.\ OMM32476,1led 121 4/d71aRd $.NI 071 (POTDOER) | A
of the expafied aadintoiporatedhsreimby refer@nice] Hade zerciound tonse iiseful ebborisbts i theduaRdyerstru@ires,
| ayer usmaal payticalanty forddsert soureds\emitiingirstheueaninfrdre régiani oflbe $pettasre Therdyel sats fomn homo-
Ther ef or e, genbaws,aslidpolymeric sclstionswhich ere ugrful in@ititesthaexpansipmar ceteintiop lagers.Complet solin
- each | ayer sostigngofthess dyes insinstomerispoljmoeric materialgaeecnafticdatly usefu ps therekipansiop layer. Qye
used her ei nsalttdiscloged in the phpwe:referrred “476 aprlipation grresperd da theyiveifeneous or nonhono-
5 geneous di spersions_and thus includes solutions as .well as suspensions
~of insol®ble phases in BN spfision nedium Thesf&0r colorant functions
tqQ convert incident |aser r on into thernd gy by a substantially
noi= -destructive nmechani sm exce t f?) al\ thermal effects, is
free of chem cal change. Fo ‘ % “ed@frs t he colorant in
the firsf expansion layer should p gferﬁbly e conpletely dissolved in the
10 polyneric matrix to forma sol d honbgen®ous sol uti ok at concentrations
whi ch efficiiently absorb the laser radiation in the |ayer thickness used.
Any 'st abl e, wrepdipat i bl e visible or near-infrared-absorbing dye can be used

in the procrss ©@hddparientyseiBitedriom ¢;QaRyf gdkdse, the dye salts of U.S. Patent
“Appl i catdwong S ,N,ndgbz,l,dlg&%zlﬁme@‘fbh,ed 12/ 14/87 and S.N. 07/ (PO 0002) filed

w and incorporated herein by reference, have been found to be useful

absorbers in the dual |ayer structures, 15 particularly for |aser sources
emtting In the near infrared region y \-spectrum The dye salts form
hono- geneous, solid, polyneric sgl y R,Aare useful in either the
expansi o or retention | ayers. Cbnple d solutions of these dyes in
el astonmeric polynmeric materials are pa larly useful as the expansion

| ayer. Dye salts disclosed in the above-referrred 476 a I I cation
correspond to tmalgyl,ra%qral}t@ylgggps anyofwhtchmaybesubstltuted R' pletlngacyclicstruo-
R H fure yith thepplymethine ‘ﬁ"%'“ ? ﬁﬁé‘?‘?ﬂ‘l "&‘é‘f‘%‘iﬂ %‘Ei'gﬁ
g oups; 40- X R"“" '§°"f°m5’ & ‘h ?;:E 'I "V'

karyl group &% |ng
a cyel i st pygeat ﬁg Thohd thetsli s . Jimém ns.nm@n @@p%ﬁ@ o hgﬂy'
ring waaHﬂ P es ditd °é q'aﬁﬁ
fromfl ugro onat e per uor oa an al ka ara ,

fluo- roaryl, vinylic and acrylic suI fonat es

2-acryl am do- 2- met hyl pr opanesul f onat e; al ar al kyl, aryl, and
fl uoroaryl car boxyl ates. Pa}jcularly pref Rese dye salts is
1,1,5, 5-tetraki s(p-di net hyl henyl ) - 1 of

“trifluor®net hyl sul fonate. ' A ef erred PO 0002
application correspond to-t st ric-1 45 R: 60 55 or 5

|, al karyl,

or




1EF>0405 568 Bl R ' R5 [err] 10 wherein X is a
chal cogen atom sel ected fromO0, S. P O40E 568R ni xt ures and al | oys thereof;
R is a hydrocarbyl npoiety independently selected from[err] al kyl and
cycloalkyl and [err] aryl, aralkyl 15 and au(aryl groups; and [err]
‘i's independently selected from and [err] groups.y One of the advantages
of this type of dye is that be usegaeffect at very small
conggntrations. Thus a very g8 i ch does not.
adversel y% af fect the rheol og{cal ) pansi on and
retention layers. It |Is therg ¢ re than 20% wt . of
the dye and preferably 20 R0 ®Y¢ 3 7 orseven'gr,ess. Though still
_hi gher dye concentrations, e.g., up t,'p 30Wt,!;1 can be used, they are
little, |f any, nore effective. The fi'rstomateri'al and the second materi al
preferably are polyners are preferably, anorphous pol yners. Specifically,
the first majgrdpl can be, for exanple, elastomers having the

above- ment i oged & b efaBgh adknisleddIRAIC, SESe, Fhd RBIURds@Rd allsfadensiel; €7 i St Cs.

Sui t abl e el agt ONB & fydrdeGrbyl Hdiely HidMpententEictted Frbm O BRy! BAX)Qdalyl @ CLLL atyl, alkyl
rubbers, gthyl engeREQIEE: 8nd St Yrene- but adi ene rubbers and a number of

ot her synthegjc gmb&gﬁ@ntlﬁge&QnMﬂaﬁm%mgerl al s have the

above-i dent i f I ¢gle BripeSddvantagél dPitype GBdye is/iR it dnbe ussd Bffdzevelyat vbeysiall Gonbntratidas S
of |ight,  hewfusaverpBiall@indént cdn®e Dsediwhich ddes hot@adversBly affeattherhgntdgicaipropertiesrof thhex-
second mmat er pembiortdnd redsiitisnidyersSit i thbrgforarunndsessany ¢p uséimore khan 20%6wit df the gyesand referably

pl ast i ¢ paopas mirethand 0B wtodn evea es® Thaigh sl highen tyeconsentrations. @.g.. T 36% whican brcysedie,
f or exanpl e, thexdrt litfle if enyawere affestive30 . cel | ul ose acet at ebutyrate pol ystyrene
pol’y6ul f onari ddhe firelmatesialtsndhtae secondrhateriakpeeferahy sre;palymers are RESASR rPhPUS Bolymess

o et s R et S o @}““a*'“ e
Ehe?/eof h@ﬁb %‘i" %'E"é{ @P'?TFEWQ 'gde“’%’ a%zien@fﬁg’%;g%ﬁgggg% e ngle :;sm n:'ff
| e al eal
g)?yﬂrﬁ(resbuta %i ol Of'de A mei's the HiStodiny BRheim o

nitrocell ul ose ﬁy %@ yi Zﬁ,ﬁxg%l celift
o, > cAiG086 nitfafeShydto M&S
”*fcf""’a; E\%ﬁo

|a |es
egg al burr;on a ‘Z%é %
WL ypically w i J.,gi il A IGBE: bl ard
“second (retemdg G.'hbun Js Feopbt &x‘é%lﬁne?ﬁﬂat&éﬂ'%@da@in&ﬁm&yﬁbb@@m&é
secondary pi gslmpu%ce@aim Eresi ,aﬁumingmngsuwamaﬁn&mﬁyn &hitRdd Xyl gcetdte o

tune the fir iR Mirdcaluiods, eth{IEIHEse PoRViINPIEb|Aelafii gue) taghin Sjgiaburini @nd vardus other
bl ue, Cal &0 @b &Rl ue, chrone yel l ow, ultram ne blue, Quinoline Yellow,

met hyl ene bl ue wHik theiabsve-dédaiibed dfbs typially aMill b8luse!, in ftiB expaiisioh dayéry theymealsb be wsed in

Rose Bengal , thelascasd (retdntidipldyer. itk or idthdaykrs Bisl cantabh othexdyes” ar secbindarypigiment€t Examples

‘exanpl es of dfsnch dyesdr pigeents thes eanchie sgeddstonb thefirsd nigteridPar thesecddd G8Eridl @18 nigrosinedyem

3, lines 1- 22niinediub)Calco DiiBlug, chromelyeB®6 ulGdrBine blue; Blingiine Bllow, meilylens blug ehlorig Mopr

pat ents afle iastabBiyr Melachile GreenQzalatpyRose Bengely Menasis| Redy Sugian Blgek 8Mp and sixures-thereof.Ag
us®d her ei n, Othseexamnienof dyes ipciyde thasalissiaser ind}-$: Paient 367768 alcalimas Unes T anddt-S.fp-

t he above- ded&st4-35884ast polymar8. '@P???c‘ia Whichipgtents ara ingorparate W@P&Wf?éﬂ“"?/ﬁ"l thesp, ves e

d bed by Pigments. AsuseéP%ﬂ%éh% Fevlie prdmethagrylj
B oo 5 e e e gt NN SR L,
one data It Fig. '1 mno?g m l |t'rrfa%?a§§ficélﬁ ]Mf? Ps Lmeéi tB“’af%u:h:rlo

reflect|V|ty ; °wsas
th%@ nﬁ){a@ﬁrth

bit area of tl %&g,_ eE'r ingg

deposi t ed 0N gaddfed iy sus%sptmekfiapﬁ&m id Fdiaxhtidh, 48 writgldatd thétmally fdxpdrsi®)
- 12 is suseepty &}Lﬁngtdemaisn&nﬁa.ﬁ%am.e&w réio@kién Bnd th Rallihg datatPticdl Fig. t1hﬁ6mh& Jual

(expansi on) , g6k 121t @hdifoh Bfrelthdtich dohédpbiRaing 16 cAE lgiBIEB, Y., oglcl0ywhereas Fiy.2ishéws)the
~and to readi ygal tgéra2 Mitie comiitiol of ekpafisionrefiét@ning the othelicdlc statdy®d., 1dgic 1. N a

condi tion of r ethexa lay@n12Has & BubtHR Rglérngofiofe mdtetial 18gnda tor Iayect ofanother matadal 20. Other
wher eas Fi g. thhnskpansontahdreldkitibn df mgterial 1&2arid tratditionat sofienitg apd havdenieg pfanaterial 20, neither

r epr esent #ng niatetialcbdnges phasgitcca lisid pan egpagsion dr cafpixatiod of thghdualdayerl 12] therehy int@asingthen

bottom | ayer shebdof dataTate and reducing the Powen cequirements Bi-which date bitsfcambrowritten andeerased. Ihe

20. Ot her t hamatesialy)8 and roaterial 29 aredonded togesher g¥theirinterface22 sp@s igeese p et bitat g high data

softeni ng and hardening of material 20, neither 55 mat eri al changes phase

to a liquid upon expansion or relaxation ef the dual |ayer 12, thereby

I ncreasing the speed or data rate and reducing the power requirenents at

which data bits can be witten and erased. The

=-a
5:'@ =)
_%
8
3<%

ﬁg




riraterrial 18 and material 20 are bonded together at their i' nterface 22 so as
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step printing process. 30 6. Media Shape As illustrated previously, the
shape of the media, e.g., disc, may be formed before the process of this

i n- vention by conventi onal 'rml di ng, stamping or cutting processes or the
shape may be fornmed by cutting or stanping the nedia fromthe sheet arny.
This formng of the nedia shape froma sheet array typically would 35

occur after .the | abeling step wherein each nedia would be cut or stanped in
register with the information track therein, fromthe sheet array. However,
the nedia can be renoved fromthe sheet array In the same manner, once the

I nformation track has been enbossed in the nedia area of the sheet. In this
| nst ance® each enbossed nedi a woul d be further processed as an individual
piece. Simlarly, the shape of the nmédia may be forned between any of the

i nterveni ng steps of the process. 40 Al t hough the shape of the nedia
may be formed with its final |ateral dinensions as indicated above, one or
~nmore trinmmng steps may be introduced totf ormfinal dinmensions froman

out si zed nedi a or blank provided the initial dinmensions are greater than
those specified. This trimm ng step may be particularly useful, for in-
stance, in cutting or punching the precise center hole in registration to
the information track of a circular disc nedia. 45 The use of the

Q)Q

imast.er./ st anper. .pr epar-ed--f r-om-t-he - bi-| ayer structure as a di e to- embess @ mm-

- supported soft photohardenabl e Iayer wi |l now be described by reference to

- ~



1?@ferring to Fig. 4, the master/stanper, hereinafter identifi'ed as the
"stanper" 11, is positioned in surf&PO4088EBRI f ace orientation with the
soft photohardenable | ayer 44 of the replica nedium 40, hereinafter
. identified as the "medium so that the Information- carryrngﬂﬁuﬂﬂéé%th of
stanper 11 having bunps 32 and lands 30 is 50 next to the surface 41 of
t he photohard ?Qhe n44 to be enbossed The medium 40 is conprised of

a i- mensi onal ry t SRl Y is100aDdsparent to
actr nic &nd vi si.bl eg‘g?ﬁ: '?? @olﬁ HHQ Bﬂbn y‘girldenabl e---qpeg 44

t hereon. The sheet thi ck -fl at
sheet or web from wtﬁQ!YteWers?t‘c '58bE gﬂ%kl m‘ér?ag be a

- prefornmed bl ank forneNltromeibaﬁequr red di nensr ons of the re -é-ea The soft
photohardenable | ayer 44 may- be a single |ayer, as deprcted ig. 4,

appl i ed t' the 55 support 42 or it may be a conposite |ayer conprising

i ndi vi dual rrgﬂﬂ&r& f'iygb ﬁﬂ‘?h as an i nner conponent. |ayer of

" phot ohar denabl r ) | ayer of refl g;Bigve
material. Further c a‘% {:&%g F@)Wgﬁ W 8 o | nprove adhesi on
°s

bet ween t,pe | ayers or ot ectthe i nformati on-
carrying surface 31 f&1rM BK/Njtiame |ng steps it -sonmetines is -
desirable to apply a thin reI ease coating 14 EP 0 405 568 Bl to surface
31 to prevent pardener Solioence to the phot ohardenabl e surface 41 during

enbossing. In those cgﬁh n mhern (TéisopebpylatinesAldrighdf or el 2di sc bl ank
ittypicalabyis posr t| 'Bt RBYWSISUUGEMU?‘[@T nmuml)on t A3t anper 11.
Once. the stamper g posi ti oned, m@@ure 46 i s
uniborm y ap- pli ed B‘ﬁfa n’&mﬁ@r‘ﬁ Té)t o force the

i nf or mati on- cont a| n| ng surface 31 into the rredr um surface 41 45

depi ct ed 'n Fi Orm ossed %" S &2 hf%Y' r|Je%in ut{o%oigg ﬁn%lon

bet ween t¥e st %ﬁ?ﬁ? o g?gégd ﬂm at &‘ Slid é&é i;rgloﬂ
t

s

starrperrn ph avGr rol e th Zg,,
5 through su Qy% bbbt g Tl o e traap o
phot ohar den hate (E @!%th éplinﬁm 206 DMGvér23lsBo.
The stamgr ' Mﬁmﬁ tﬁé}me s&ItHII iélefin t@&ccﬁrQUt‘éﬂflhdi'spin-

.enbossi ng ot sta@rrm&yenﬁésyhentcmea ﬁrﬁrﬁwmmnbeons&nar@a.ed rom
unhar dened enbosse photohar- 10 denable layer” and the layer then

phot ohar deneg. Relentibn Léyet | | Ustrat es the enbossed replica conprised of the
sheet support 42 and t he. enbossed phot ohard- ened Iayer 44 havi ng-an
~indentatisn 36 corresponding to-a data bit of-logic 1 and W :
"corresponding to a data bit of logic 0. Wien used in the r a | aser
beam passi ng trHoua the transparent support 42 and phot ohardened | ayer 44
of the replica &si é@t}he i ndent ation_36 and | and.38 and det.ected

inasinmlar 15 nﬁm,w Nevg (RENe4441-Bow Chgmigal) he bunp0820and | and
30; of the®original Scivest (311 Gyclohexanone/Hitrdmethanejer i n760t@ce of the

photohar dened | ayer OlAing Agéht A efTriheliric’ dathydridee{TMA)-0f 80e0i nci dent

i

read | aser beam an agg@fcK eflectrve Iayer 52 typically I's applied to the
phot ohar dened | ayer ghea t‘@"{ LR ?(IB encyeag depi cted
in Fig. [ The refl a 'I\e{] §r srngor
after enbossr ng and § | cop , Silver,
gold, etc. ora dye & é ‘Fr%’tl%'r dﬁ’& hn |ndex 20 efracti on
which is si gnificantly di fferent fromthat of the photoharde yer 44,

Fig. 8 Illustrates a replica having a reflective | ayer 52 prgf1 Qed by a

| ayer 54 which seals the information-carrying |ayers and prevents damage
due to handl i ngrhaBdingadsms PHB BrdoC aritiOdye Wers suctsaively didseieddiinvibe realy eslutinh xgive the
functi ons as retenpidn IsyecdolutionsThis-solitionava$ then supqeissivelydiltéred thrioughiaPathUltinen DEAQ. misroa |ab-
manner wi t houtsolaté Teflon filtagati5ipei apd trpiOi2gicrbrad 7o Millipore® filtersdt 5+1P esi nibrpgeancGeatingtis pery |
be recogni ze@rmgdmﬂ\bse-dgmmdmdodaﬂeitmalamn the invention can be used for

r ead- onl yssopt i i retastiindayet solytigng4 mi wexthen applipd e e expansion laversoaid| disk 5400 g over
formatted i nREmanThasiskyps immediatelnapunofby2FQ0Lpm foe3isqc- Thpaameleted giskias thprhorizaqtally
Rewr i t abl e - Mswpdlor &hrmpA25°G impeonyeptiofoven. |  preparati on of the Direct Effect
Mast er/ St anper (DEM DES) A. Expansion Layer 351 n the foll ow ng exanpl e,
all mxing and storage were carried out ag roomtenperature in an inert
‘at nos- phere of nitrogen in order to mnimze any chem cal or physical
alteration of the conponents. 40 45 50



'55 15 EP 0 405 568 phr (by wt.) Resin Solution 5 " Uethane

(Solithane 1131-Morton Thi okol EP 0 405 568 B1 100.0 Dye (Savi nyl
Scarl et RLS-Sandozb5) 12.0 Solvent (9:1 Methyl

| sobut yl KeflloResorfing e DEM/DESS0. O Ni t r onet hane 292.0 10 Surfactant Sol ution
Surfactant (Fluorad FC- 4302-3M : 0.50 (5.0

phr of 10% sol e pkove-describei apBal disk wes fourld] e dababledfisstisfantoey) opbiation en@ EFNBeGatidbRN
Cuxing  AgeREMAN acqamnaptisls prapryipmiasen bean reigordet s used herein, the term "EFM" refdr8 to2heQligitain g
Agent B ( CYAdslationspdergaim pompaet-disg eeordings- 7.3 Solvent (9:1

M BK/ Ni trorrgt haggi 20.0 40.5 25 The

sur f act ant dener solutions were added in succession to the resin

solution to gi t xpansi on laver soluti.on. Once the hardener sol ution

i's added,, tf 'f{i{ﬁ?ﬁﬂ feccishinge se"%ﬁgf ﬁ%‘%‘lﬁ o&éﬁe@gﬁsmm@%%ww Henphere gf
sol utl I I

expansi on | aye on s 67 & L RBogea 47 mm di anet er

0.2 m cron[g_rg,gpan‘gﬁ;m filtration unit conposed of type 316 stainless steel

conponents. The expansi on |ayer solution (4 m) was then applied to a clean .

- pol ycarbonate substrate (130 mMm OD, 15 mm ID, 1.2 mmthi CE) spi nni ng at 400
rpmovers2. 3 sec.. 30 The .pol ycarbonate substrate was the ero
spread for 3 seResin Solutionevel | ng to occur before final s@g2Qoff at 2500

rpmfor 30 sec. (Iilw?‘yeMdﬁa@n tmgksgr;aiﬁ‘%c@;(j hrs at 100[err]Cin a
§t e - o

convection oven. ent | yer . _
phr (by w.) R eP{'}t s@ﬁs & and VB @hFDEN 4444- Dow Cheni cal )

100. 0 40% 9:1 MetylvdsdbiRil 1 K eynhie NierGHSNankh t r onet hane)

7Q$+0 . CQuring Agent A (Trimellitic Anhydride (TM)- ©30.0 Aldrich)
CuF'ng Agent B, (2-Ethythexyl am ne-Aldrich) 6.0 45
curing Agent Curipriang| Sebuiioani ne- Al dri ch) -~ 0.50 6.0 Dye

(Savinyl .Scar | et(1Rphr IMIPRictad] FC-430(2) dissolved , 6.0 848.0
50 The ‘curing agﬁ%s A %and %@5 t?ﬂgﬁcye Wer e successi vely dissolved in
the resin soluti P Mehl Y topgNitkgnethass) This sol ution was
t hen successively filtered through a Pall U tiper DFA 0. micron ab- solute

Teflon filter afaRjdner Wuﬁ%’ 0.2 mcron 47 mnMIIi'pore[efr‘@]Bfilt_ers at
'S p y

5-10 psignitrogen. f:og'h!r_l‘g er- fornmed within a 2-day ti eriod after
& preparation. 5512 e Fésepropanalamine,sdiditplon (4 m) was then applied
to the expansi onMorgeon CDisiokdl dC3 k3 80018Y an@MOUsHr §:16 sec. The di sk was
| medi ately spun f_. t %??02 for go sec. The conpleted di sk was then
hori zontal |y curhe'P ¢ XF ksopn 3.’{ %ew Jrp@ethantlonventi on oven. 16

35
The surfactant and hardener solutions were added in succession to the resin solution to give the expansion
layer solution. Once the hardener solution is added, the time for filtering and coating should not exceed 2 hours.
The expansion layer solution was filtered three times through a-47 mm 0.2 micron Teflon® filtration unit com-
posed of type 316 stainless steel components. The expansion layer solution (4 ml) was then applied to a clean
; 40 polycarbonate substrate spinning at 400 rpm over 5.6 sec. The polycarbonate substrate was then held at zero

St speed for § sec to allow leveling to occur before final spin-off at 1000 rpm for 30 sec. This layer was then vert-
ically cured fon_' 16 hr. at 100C In a convection oven.

55
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I'EP' 0 ‘405 568 Bl Il. Recording of the DEM DES The above-described opti cal
~di sk was found to be capabl e of sati%ﬂ‘%ﬁ?ﬁﬁﬁp%perati on as a EFM recordabl e
DEM on a conpact -di sk argon-ion | aser beamrecorder. As used herein, the
term " EFM r eB.RetentiopLayee digital 5 undul ati on. code used in conpact-disc
recordings. Exanple 2 In this exanple, all mxing and stora re carried
out at roomtenperature in an inert atnosphere of 10 ni l’-‘l&g#&h]order to

mQim ze any cheresial Seluipbysi cal alteration of the conpongg0®. A

2Eggén8i ?rlfoléa)pl)ﬁ; R@P@gﬁht\pﬁ?@éﬁh%ﬁﬁ#@ﬁgﬁwﬂg 2.0, phrr SQ@S Dye* and 180

phr 20 _ odissolvedhin 8QbiphryB: IKeyclehexanpoekt hane) Surf act ant
~Sol uti on ’ni'trofn'cthan? . 0. 50 25 . (1
- phr 3M  Fluorad FC-430(2) dissolved in 9 phr Methyl Isobutyl -
Ket one/ Ni tronet hane) Hardener Sol ution S _ ,
40.5 (13.2 phr Trimelligicopentpidaidend TMA3 phr Mroton Thi oka3 00 13- 300( 3)
and 20 phr 9:1 Methyl |sobutyl Ketone/ N tronethane) 35 The surfactant and
har dener sol utions were added .in ccession to the resin solugion to give
the expansi on | ay@yigyl ScApAt Pé&é?ﬁe har denersol ution Is adoéé, the tinme
forflitering and coating shoul d not exceed2 hours. The expansion |ayer
solution was fi I%mp*three times through a 47 nmO0.2 mcron é’ | on[err]
filtration unit posed of type 316 stainless steel conpon s. The
~expansi on |layer solution (4 m) was then applied to a dean 40 .
pol ycar bcdat e substrate spinning at 400 rpmover 5.6 sec. The pol ycarbonate

substrate was thgn hel zero,speed for5.secto allow | eyel | tp occur
behete final spi P 'g:t-]a’igodsrﬂnfgog"ﬁﬁagéip’%@yi% YA drer ¢ -
ically cured for 16 hrperadiginC-oh ari€hroremétvaneselfonae50 55 17 EP O
405 568 Bl B. Retention Layer phr(by W.) 5 - Resin Sol ution

900 (100 %hr DQ' % ) l'letgé\l‘ W}uﬂg mml Slv %%lﬁb&lj%nmgivetheretention
cycl Oh?xanonﬁgfwﬁ%%ﬁ%f% Iai s i&r{ﬁkhlbewd%ndcs%& fhin 928 hetith/beriod after preparation.)
30 Savinyl Sg jorTayar doftiion was then successively filtered through a Pall Ultiper DFA 0.2 micron abi3blute Te-
Et TAP* flon® filter at 5 psi and two 0.2 micron 47 mm millipore filters at 510 psi nitrogen. The retention Idyer2oldtfon *
Et TAP i s gb, 1(45mifwes &eh aiplictitdthélexparsioh Ryer BoaRK Qisl 4t 4ot rprt oved 2.6 btTHe disk wastifsh imme-
gt r1fluoronet tﬁacaﬁ Spuhlof? BEYEED rgih fof 0 sec. FAY éotipletePaiaK Wadthelh Srizorillglcursid TohB hinet125C in a
successi vel yeshvéehisnovend in the resin solution to give the retention -

Recording of the DEM/DES

The above-described optical disk was found to be capable of satisfactory oepration as a EFM-recordable
DEM on a compact-disk diode laser-beam recorder. As used herein, the term "EFM" refers to the digital mod-
ulation code used in compact-disc recording. : . '
: The performance characteristics of the above-described disk are given in Table 1 below. Of particular in-
. 40 terestis the fact that the disk was found to be capable of satisfactory operation at a signal-to-noise ratio (CNR)
Mot of 62dB.

18
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1 1 ayer sol ution. (The retention layersolution was fil tered and coated within
a48 hr. tine period after preparati &ROATHBBAct ention | ayer sol ution was

t hen successively filtered through a Pall U tiper DFA 0.2 mcron absolute

. Te- flon[err] filter at 5 psi and two 0.2 micron 47 mmmllipore filters at
*5-10 psi nitrogen--Jheretention.layer saolution 30 (Atd)n@s then applied
to the expangion | ayer coated di SKMO rpm over 2.6 sec. The disk was
thep i mre- dijately spun-o € P 236€- The conplleted di sk was
t hen hori%zontlal |y cured f vection ovgn. Recording
of the DEM DE-S-?he—abwe—des-e-H—bed—e-pH—ea%-a(—%aH-euﬁd— be capabl e of
sati sfact ory Reqordingonparametdes:M r ecor dabl e DEM on a conpact - di sk di ode

"l aser-beam recorder. As useg, h.er,% u’&aﬁea &idfe EFM' refers to the digital
nod- ul atjon code used in c cordl é 2 performance

char act efd stl‘&otlﬂgthe abov%&%&g §'ﬁ“ &r‘ggﬁl In Table 1 bel ow. O
particular in- 40 terest i©ptind p@mr t4tht he di sk was found to be capable
of satisfactory operation at a signal-to-noise ratio (CNR) of 62 dB. 45 50

o b PTG ST Rehd GhBBIERdRoc0r di ng

paraneters: na = cal Wavel ength -
828 nm -at NA° 0.55 Opti cal ﬁmn mi vind |“|9§“§? NAItng POWSTK 1z (duty
cycle 0.5) tone nodul at ed bFheclénead redérdinmgl speed nmas \it4 tmfsgy power. The

| i near recordi ng speed was 1.4 m's. 20 Read- out charactertstics of

witten "sig The rks which are.formed consi st of bunps of well

defi ned hei gﬁ?‘aM"b‘t ﬁ%am‘ﬂ'b‘Hgfh‘? wl’l‘u‘é"btséﬂbajrd deviation of the mark 25
itter during read out is typically below 8 ns. Reading: Wavel engt h
1693 nm at W etk Swhlehi 68l (Q2AIBAT chsTh oMbl oF heI Befinkd (sce

ggoégot/\zz/el enget'f’nhl “f'é’éh n ! qﬁi'sociéé 68{"&32‘? n&é’mﬁ‘r‘{“gt"go‘wﬁgﬁrgﬁ E\r?{ depth

(see footthot djter during read out is typicgliychelpwe 8 !‘% noise ratio in 10 kHz BW

62 dB 40 foot not e: ‘Modul ation depth is defined as peak t o-peak .

anpl i tude of g ut si i dg t e r reflecion si gnal when
no marks are prese t. 45%2&"9#[“ %ﬁzgi} rogﬁg to Replicate Using the
DEM DES 39 A. Preparati quB‘Fa tPFé""E e Phot opol ymer Pre-replica The

-d| sk substrate, which seModslationadepibt (skef footaoted: | ayer -and .8¥i des
“mechani cal support, was eaﬁre?-téﬂﬁbisﬁ'ﬁ'ﬁo iqoldRzewdi aneter 62 dB

i nj ection/conpression- m)#p nk car t sk with a 15 mMmmcyli n-
55 drical center hole. avglengl% % ?O’GR'S&

35 Optical power 0.5 mW
: Modulation depth (see footnote): 0.60

Carrier-to-noise ratio in 10 kHz BW: 62 dB

“  footnote: Modulation depth is defined as peak-to-peak amplitude
of read-out signal divided by the DC laser reflection signal
when no marks are present.

Example 3
Embossing Process to Replicate Using the DEM/DES
A. Preparation of the Embossable Photopolymer Pre-replica

The disk substrate, which serves as a dust defocusing layer and provides mechanical support, was a 1.2
mm thick, 120-130 mm diameter injection/compression-molded blank polycarbonate disk with a 15 mm cylin-
55  drical center hole.
The embossable information layer was applied to the substrate in the form of a dry film by hot roll lamin-
ation. The dry film photopolymer element was prepared by machine coating the photopolymerizable compo-
sition below onto 12.7 micron (0.0005 inch) polyethylene terephthalate film; 26.4 micron (0.001 inch) polyethy-

19



1.

'"The enbossable |nformat|on | ayer was a%)lled to the substrate In the form
of a dry filmby hot roll |amn- at FBA495%68Bdry fi| m phot opol ymer el enent
was prepared by machi ne coating the photopol yneri zabl e conpo- sition bel ow
onto 12.7 nieve tiim wag u0@Sa lempéryry interieatt hyl ene terephthalate film 25.4 mcron
(0.001 Inch) polyethy- 19 EP O 405 568 Bl lene filmwas used as a

tenporary interleaf, |ngredient S Anmount
(g) Di acryl atemm bi sphenol A epoxy resin - 18. Agnount @X from
bi sphenof A and epi chl orohydrin viscosity (25[err]C) =1, 000, 000 cps 10

Tri net hyl ol pr oDiacryldtecesterr gf disphenol A epoxy resin 13. 66 Opt neaaa

bri ght ener [ errerived from bisphenol A and eplchlorohyafﬁl6 15

2- Mer capt obenz ° .83
2, 2" - Bi Sy 0-ch o?éghin(ﬁ% €} 7 1.009.000 cps T 20
t et h | bi d th '
oo e ol Ak el P RBE e 1368 75
thhoxyhydrqu|none ' 0.022 30 . Thernal
i nhi bitor[err]Optical brightenert . '~ 0.05 Diethyl By@8oxyl ani ne
. 0.09 35 40 45 50 55 20 EP 0 405 568 Bl Ethyl acrylate
(57%/rrethy|ne2mgwﬁfoq,,( Y : 18.06 agrygic acid
(49 terepolyner : 1982 z(%?zo*%i d No. = 57; Tg = 33[err] C hyl .
acrylate copoly, .40 Acid
No. = 63; Tg % éfg?éﬁ #PcehlRraahgny) 1948557 000 cps: MV = 7, 366710 Et hyl
_acryl at e (17%/ nﬁ%ﬁﬁﬁ?ﬁé{&bw&zm 25. 15
(71% /acrylic acid (12% terpolymer MV = 200, 000; Aci-d No. =100; Tg = .
80F€rr] C 15 PonmeﬂwlaGpwlmne o | 5.08
0.20 MW = 15, 000; M P. CJerr]C Tg = CJerr]C 20 Zi nc '
acet yl acgt onat 5 di ssolved in . 39.45 37.0-
granms of %meth Goxé%{?[i 135%@3% ' 6.75

7-(4' -chloro-6;di et hyl a 3',5 -triazine-4'-yl) am no-3-phenyl
Cofmr, n tﬁo hyg}oqumone L v ' %;025
» . Thermal inhibitorz ' | . 0.05
Diethylhydroxylamine 0.09
35
40
1 :
45
50

55
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1

! 1,4, 4-trimethyl -2, 3-iazobicycl o-(3.2.2)-non-2-ene-2,3- dioxide 30 B.

Enbossi ng of the Photopol yner Pre- Reﬁ!?l°i4§~'a55!@1support t he di sk during
| am nation, it was pI aced on a tenporary carrier sheet of comercial color

TG G E T T S ARIRSh BT e B

dry filmwas | arﬂcr‘i&t‘%da't:'g polymefisi ng a Cronalin[err] |aninator (Du
PoQl, W ni ngt oMVibe )1875&0& iARjdNO.a= ;I T & B3US tenperature of 115 to
124C. Laffi nation-covered-the disk surface uniformy and sealed it around
the edges to thé€thytraenylateecgopdigméirsk was cut out with a razog 4y ade and

the |amnated fIAGICN. @NSB fT Ky twc)ng%sm l(gtsweégfr-)?r?ﬁ[ Imolna\;/v:fvm th t.he

transferred to t
- above prepared Obgfar'szct ef ed naster/starrper Lands and peaks on the

~stanper were 0. 0 oximately 0.1 micron high and 0.6
m cron w de. %‘béﬂy@ﬂ)ﬁ Qﬁz Q&ﬁgyﬁ@my{&f@m the | ani R®&d di sk. To
_center the stanﬁZﬁ%Ma@MlCeram@ Pl 2f)aterpplyrnet nserted into the disk center

hol e. The st anpdWnas200000; AcidiNo. ¢a100; Tg &t 80°Co the di sk using the sane '

pin. A sandw ch was made by | am nating the stanper onto the information
| ayer t hrough apayb bfle operating at ‘roomtenperature. T acky

phot opol yner i zalih%gapseé eMcbth Wr?%#z%goé)er i-n place and the centering
en

pin was renoved e sandwi bet ween 6" X 6" ~square 1.2 mm

- pol ycar bonat e s}g\ets to prot ect the sandwi ch fromthe press platens. The

BG acelylaortonate (@45 grams) dissplved b. (18.39AHric ton)

sandw ch2was | o
capaci ty hydraul37c0pgraras ot esathanoh 20.3 x 20.3 cmdie space, 102 mm
di eiet er ram and manual | ever action (Pasadena Hydraulics, Inc., Gty of
| ndustry, The | oad was quickly increased to full capaci ty,

28”3233?5"'28953" e %@ e mgdﬁt@%@é“%%@%@ﬂ%é “Wfcabed af tor

2-3 sec dwel | t| me gf’ fed fromthe press. The enbossed

i nf or mation was thé FﬁT‘HEﬂEH‘ﬂna fiazehicyadon(3 - Rad) NN 2100R-2:3-

ul traviol et radi & Qexposure The stanper substrate sandw ch,- with the

t ranspar gnt substrate facing toward the source, was placed in a high

i ntensity ulgl Emvossgtr the PhdisHd ertppy_,ﬁe ica Kilowatt Douthitt VIOLVX netal

hal i de |ight system. After 0-120 second exposure, the stanper was
removed by fl %bﬁ@o&h&dlﬁﬁﬁﬁﬁﬁmhaﬁdnlﬂi&bl#ced&bhﬁfﬁf&&?yd&fne@hé&&ﬁ&nme‘i&@&ﬁor probte
enbossed suiigaeeptordGromalia® asterproofiCominertial Recsplor, Ploddct 4. BMIOR; E.il/ duPohraé Némoukas
been tr assf ©oy incl, Wibnitgton, DE).(the irg Filyrams lamingted to thie sibsiyedting i Gokmialin®. lantiftor (Durdatn e d
i nf or mat i on WileinglonRE) opetating st aeiiisusfacedgupetatrd af ¢158 128°C, Eaminati¢nd0brel tKa@iSRpurfate
al um num us iunifpraly end-sedled it aroufidth edp@dio B@Sarfidr shimt; the disloeasctutrogtowithiamazor biade hinkthe
art. After amingted filmaut away frem thegéntdcheias pl ayed on an audi o conpact disk

pl ayer, wher eUpfermnation weafsanstaueddeithelamineiedslipk byembessing the drvdilmiayer withthe above prepared

i nj ecti off/ cdms %ft?st 'tﬂﬁtemwea Lﬂtdgk'gi Peq'@ %thetsemeerme 0 tp £.8 aicrong lofg.@pprpximgtely

| af nati on ’Wbﬁ'l‘&?tt”?ﬁ a‘ifWéhQ!@ﬂ“ i§toTo cepiggy

tggmatstfsagwfa‘t ol if t?%msw%w b ﬁf ﬁo@t’g .

above exgselot,, '% %ﬁ {R mm ator o rgt

! la d e §a wic

hared ] Toirci m ot ,:3:*%9 § ;qe:mt
using the em.upoﬁammt Ei ook piaten

t radenane 0f10é\m9|919et3;|?é lman an5vera ratifes, Ind &ls€§ %RP ly

Fl uor ad FC- 4ditly iScredsdditeSE:padRy, @brrds dléd\& Qﬂ'ﬁé%ureo -28 0bs./in 35181 kgiem?) based on
hydr oxyl st edbst 20/dq. if. (1 o@maEasiRvich &eQﬂrﬂuﬁloch&s kefeasediafiarEs 446 SRl laRd'the hesbiRily ON
Thi okol , | neemovédtiomretheopreds]. for triglycol polyester curing agent. 4 DEN- 444

is atr ad enaerhe emivesed @vematioavas@en harddnell andittie erilossing matg@icyanpit Byamtrayioltradidtion
Sandoz ChemexpesurésFhe stainper subistrate sdndwith wifethe kransparent Substrate faGinglieward tHeabuirgd, Wasi
regi st er ed wlacaddnachigh intdnsity ultfaviolehexpsumes unil (5 kildwats DowhithVtDL\DOmetal Ydiiderlightsysiem). Adter
f or f | uor ®caLvdBi20-eseqnd expogtire; thestamper was ramened hyFtéxifigthe assbrbiyslightly. By imesraslof a micro-
recording n’éﬁﬁ%r’ﬁ'%%’ﬂ’}*%ﬂ"ﬁ \aaswasec@ddtwqa@teerrt@t giampet informagtiomiedibeer tka]lsferred to
t r anspar ent thedheieaolymeriaye th%idﬁ't&ubst rate

The hardened info ation layerwas metallized by sputtenng %—1 0 pm (800-1000A) of aluminum using stan-
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(b) a solid poI ynmeric |layer (44) having optically readable information
embossed therein, and (c) a |ight-r&t? F&\Ra‘ | ayer (52) overlying the
i nformation | ayer (44) whi ch net hod conprises the steps 25 of A
For m ng an danifporcedutes drpowmirsthe art. Witergiretlligatidn, thectisk wasplayed en ansaudio edmmadgi gisk gldye), ,
her ei naf t erwhersfipon jt esgprodured soupd ermivalent foxpmmereial -mebt;on&mmmsa?\ moldedidisksf t r ack of
optical |y reafpmtestthegusacesa dryfimilamination pragesswegused. Gemmesia qums'tﬂlnmtmlpm 82)
by_act i on d‘Fgf&mKP&%"é?t%a?ﬂ as% f;gll'g‘;(gﬂtd& *@@ﬁﬂ?%d”mmn?%a'ﬁbﬁp!ﬂdn{gpf @

m-

&.‘ I'glll
b @R m‘fm‘wawﬂa ﬁv&gﬁﬁ@%”%«%@m‘a fapisFert desrbedahare.

(a) a |OV\BMI’I c expansi.on | ayer(14) adhered directly to a surface of
t he substr , the expansion |ayer having a |ow thermal conductivity,

a hi gh Gpeffigig E&Eaﬁﬁﬁ Dm.m,@,éﬁ .@ﬂ%ﬁm yhb@NSi Lion
Tenper atur e (shr. g d%nmgafoiﬁ
therein; and 113-30013atladedes|gnat M&Bﬂ@'ﬁ&ol ﬁc, Wﬂﬂ)?ﬁfg@&l

upper retenti9peNaua anfe%ﬁﬁévbéﬂeﬂ&aﬁ:osﬂl[dla mr%peiﬁﬁpb d?O ynmer Vl ng
| ow t her mal cggshdsgq;ﬁéhtem,cgl Qm,fggzuampb&.ﬁﬁg] above Oferr]C B. Forming a
har denahé e s08 Teflpf® iy aRGistereli RytaMmark 67E). I UPORIYR NEMERs 4al Col, Winiliin] IE Yod fludrocaibah | €
pl anar opt- iehd.y transparent substrate (42), the layer (44) having a
creep viscosity of at |east 20 negapoise and a thickness of at least 0.1
m cron; 40 ' C. Optionally formng a reflective |layer on the
exposed sur€lalms (41) of the hardenable polymeric |ayer (44); D. Enbossing-
the hard&nabl e polyneric layer. (44) with an i mage of the relief information -
track by aphl w%mﬂmwe%@'ﬁcﬁrﬂhgmm@@é @Qba%ﬁs"ﬂ‘ﬁﬂ’eﬁﬁsterlstanper '
(®) to the har@® icalt teywe "4417'9'319 ys

E.- Ha deni ng
t he har denabl e gg%’? ing optical atiqn empossed fherein, 3 11
fromt he enboss@H! T?éﬁ"‘f’%‘@ai;i m?)“’e' fﬂ?‘rﬂﬂ' °'h'“?ﬂeqdl°8'8‘frﬁs :
(52) on ¥ he enb §urf qg Ia 2 |
i f none was for p'l“l tersm "yl éﬁ er gnl
I n which the-har wy Sfal m
hardened in step p&ﬁ " @sgglglpg dr i i :
t ranspargnt substr i. ,,(,4@, .e polly- merl c ayer 44) 3.

2 coff

& The method of clai m |(a)|aﬁow6fbofyh\e parnﬁérlI%Gﬁ(wmhla@d&fecﬂy%é‘sﬂmdmmmﬁdﬂﬁm (10),

har denabl e pol ynmeri c thedspdnsiotidyer feivings low thermal condudtiviRyY B AIgICARGicRAtSPTHemaflExpant he
met hod of claim1 in skAKTOE) bdtes Gl MaAditiok Tempanifie ((Palow 58°C, @iid FRdngdIcoldrmt dis-
har dened pol yneri c | gpeesed hédiy; smdibsequentt o separati ng the master/ st anper
(11)fromst he enbossedb)boate tortibcexpahsiprolayenit4)iaa uppanretention dyer (1B comprising a Golid @én-56 8
Bl dard procedures kreiastic polymerthavisg low thérmaircomigttisity, low JCE amil, T; allowe TI°€K was
pl ayed on an audi® Femingadarderiablk sqff palymeric lapéré4d bampoessidetof & dipensidoaliie staticplaner opt-
equi val ent to conipally bansparent substrateid2)ctberigyes (4] havingirerpYiserisibid at Igast 29rropgarotset he
surface, a dry fianhathicknessolableassp.dmices was used. Conmmercial Cromalin -
negat i vé? col or pr oﬁ*fo"t'?’ﬁljy fP"l"!'%"('tﬂeﬁ'Hﬁ@Ve"é’bH@ expepediquriace (41) of e hepiagablgpolkgsrisr s
&0., WIm ngton'ay rLer 5 nd hog

ot an a5 ceskl %,:j oecneiiythar AL i R

lightforg0 seconds gw, gn dh; bed above. GLOSSARY 10
Solithane is a trg

the &%;mg qr uret hane
prepol ynmer. 2 Fl ugr nF réﬁglve ﬁy@(sgﬁﬁ Qﬁ%séﬁngﬁ:i’aa‘é( gﬁeﬂxardegd polfrdhc IayJVN
for hydroxyl ated @hyfprlonswdsitatinedpridito emb s a trade desi gnation’ of
Morton Thiokol, Inc., Chicago, IL for tri gI ycoI pol yester. curing agent. 4

DEN- 444 sbs % tThavhethada claifm 1DpwhidBitieriamiasabiEpolymekit kdyen (4d) s pHotofixdenaoany is hardened
prepol yner. 5 isserddy p@sivgactieit radiation (48Ythrough the transpiwent $subgratedd 2) ang thehBrdenable pély-

Teflon[err] ignedclayegi4dlered trademark of E. |. du Pontde Nenmours and Co.
W1 m ngton, DEl‘hf e Loci'lo? trzlgircr:l rinb\rs)hrllchrtt?esrefgctwe Iayerls?"S ed on the hardenable polymeric layer (44) prior
55 to embossing step D.

4. The method of claifn 1 in which the reflective layer (52) is formed on the hardened polymeric layer (44)
subsequent to separating the master/stamper (11) from the embossed and hardened polymeric layer (44).
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20 1. A nethod for making an optical recording medi um (50) HmuHMJ!ﬁHEEILH“I
structure of. (a) an optically t r arfB PP B1di mensi onal | y st

(42), (b) a solid polyneric.layer (44) having optically readable

i nf or mat i oferdproederesknpwrein dherart. Afited mealization, the ldisk wasfplaget dn\ae alidiy @impédd disk player,
over | yi ng Wheesupofitsepredupasksound\eayivajestith comaferaidhinjestibiicahnpessiprmalded dskse st eps 25
of A. For nj ndp efptestHesyrfage. Pdﬁ/ firelemination priocsiss was ushdy Qopmeycial Gramdlie negative colbrmropier
(11), her eélMhiim@pdyctaods C4HGN tFo' a4 Pentﬁagmurss&%mﬂ@\mmm DR wes apglied using & cofrier
track of difest @E'Pg @5.'&;05:' RfPfCaphfor yse.offa gl igraperatiresof P9 0 JOTSE. The feimel
bunps (32)" Hhengipitormiy expaged fosltpavioletjght forsi0secqnds ysing the aqyiPRentdessribed above.
conpri.sin di nensional ly stabl e planar substrate (10) havi ng adhered
to a surfgsc%éétéhgeof SO (I'1) an active recording |ayer (12)

conpri s ng: ﬁ%),mﬁang rada.%iﬂansnrﬁmmr\mﬁ%clﬁfhmﬂa niv? (e directly to

a surface of 2Ri6rad HOI4] 18h Ra tHSMEDS J er mal
conduct.i vi tYGO%M@aQﬁﬁéédsﬁhﬁiﬂ?ﬁf fQortdr ! foﬂa Inc-ER&ddo, 1Eo f&?‘is "8&"&& eﬂés

Transi tion TQDERUAL idatradéhbmg of DR @hermied L5, nlqﬁandamor*ba&éy'aﬂp@yn?ei’ orant drs-
persed t her ebSanden Ghekdical Co., Charlotte, North Caroknid) bonded 1o the expansion |ayer
(14) ans uppes Tefloh® lsualmtekeay.eue(:&aaof EQV8aPbiit déentous @hd Cb., Wiifhing®h, DE!férfluddeadboe
havi ng | ow t resinsral conductivity, low TCE and [err] above 70[err]C, B.
Form ng a hardenabl e soft pol ynmeric |layer (44) on one side of a

di nensi onal I stabl e planar opt- ically transparent substrate (42), the

| ayer. (44)C H ng a creep VISCOSIty of at | east 20 ‘megapoi se and a

t hi cknéss of at Ieast 0.1 mcron; tlonallyformnga
reflectiver ﬁ°’1"ﬁE'“ E@He%‘?'ﬂg iu q’)heamehfe'cmm l e polyneric

| ayer (44); D. 3 ;"lf& 2); 44) with an |mage
of the relief GI a 3;5( | P‘g‘é?{g% ?"ﬁﬁ%ﬂfrf

(31) of, the Pf's H“Vt’ V'P BjeE 25 cqgpeies the stepe

pr essur € Formmg anFtnfong{loq gzﬁijﬂ% «ﬂ% g%&%glagagg XJB% %enje'agf? re§e44c}
F. Separ at| ng t hg 48 5;8 tﬁmﬂgéﬁ %'i riﬁge o &F o
(44); and G FOF@nQQof@ol’@%ﬁ &Qéd) K;?a i ing
(36,38) of the har \eRdbleCpld nﬁb’sﬁﬁst té/(%) hat in&%@re%%s @J
errbossmng step D %na&wer&hﬂin&ﬁ&é} 26 phdiigt M 1 1 n which the hardenabl e

pol ymeric |ayer (44)(a)Sowdipiyeidas &kpans hﬁyean  adferddArsLAYIS € srfacedr e sibstidte (10),
passi ng acti ni c raditaé éxpansiod Byerhivinglagdw thdidal tndGeHiaey £Hiigh Coerfiiért oTRerndiZXpann d

t he hardenabl e pol y-siandTCE) ahdeyGlass(HahpitionTempefdtere (Tg)tblaiowl 567C, ahld hiaviig colbrantisc h
the reflective | ayerpersedfheremeahdon t he hardenabl e polyneric |ayer (44) prior
55 % t 0 enbossi nglbEopded B thelexpariEfon layer { 14beh upper cetemtion ldyer (16) whmprising dnsplid non-
reflective | ayer_(529astiapdyenainglowtheansheandustivityl IuoTGEraod Toabbeey7eiC: ( 44)
subsequent to sef Pﬁ!‘!"?gr?d’atdﬁ@bhﬁgff Ralymetigiange(d4) on ane side efimdinteasienatstableplanar@pt-

har dened pol yrrer'P‘ﬂ'yF’a '31292) the fyer({44) haying @ grepp) viscosity of gt least|PP megapoise 5
The method of cI%ﬂcFﬁ LOHmicro | ective |ayer (52) is a netal. 6. The
met hod “of cl ai m feﬂ"'lgrﬁé"’ ??f"feé‘tyf'i A %Fd ’(“5”259 (ﬁﬁl"é'lhe hardenalie.pqymer¢ r om
al um num copper in r\‘: g}dena%lr encla er A Whg ! he
mast er/ st anper (

(36,38) of the h% po yrre |crEF Fg %ﬂaﬂﬁég férgnggge

fromthe hardeneg fgmey@ﬁéga,&eayﬁgpéﬁ@c,a Vor (4d) he met hod of cI aim1lin step F
of which the nast.@efardtAgine madtdrblamipsr (FFHGH & e:qbofséearﬁblymcwm&?%% pho-

t ohar denabl e pol grrekmiifg é’flé@ﬁve(aMbZl%dtWen’Tb@ssMuﬁ&@g th%h@raengd po?merlJ 18Rr
met hod of cl ai m @8 imna\msqhmkmmmsmséﬁg r (11) mai nt ai ne

contact with the enbossed sur- face (36, 38) of the hardenabl e polyneric

| ayer §Q14)2 WTbﬁ@jgtﬁochielalmpp w@qtthq)lppr@f\abprpglgmem@yer (44) is photohardenable and is hardened
in step E by passing actinic radiation (48) through the transparent substrate (42) and the hardenable poly-
meric layer (44).

3. The method of claim 1 in which the reflective layer is formed on the hardenable polymeric layer (44) prior
55 to embossing step D.

4. The method of claim 1 in which the reflective layer (52) is formed on the hardened polymeric layer (44)
subsequent to separating the master/stamper (11) from the embossed and hardened polymeric layer (44).
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l15 0. The nethod of claim1 In which pressure on the nast mﬂlﬂu“‘wmml"l“l
is removed after enmbossing step D b&P9A ¥8Bdeni ng step E.-
of claim1l wherein the substrate (10) is a disk. 20 12. The ‘met'hod
claim1 in &hi e methed bixdathehinlshieh the reflantive layel S)dvarietal) i s forned on the
substrate (10) by coatlng thereon a liquid solution of the hardenabl e
poI yner and®re ‘i‘,gd B inMdich thereflegive iyer (SRhmetqliizsejogled sy glyminym, coppey. gojd

h the hard&@dgbe pol yrrerl c layer (44)is applied by spin coating. 14.

The et héd of fde%mo&oﬂﬁ% M th G mgmmrﬂemeépm mima kncml.@e(wh tﬁe%)boésﬁd sur-

applied by |amagasé fEH3b18 pdlnfehiIEyEF@4) 8 in dibp F 4 EaraRid from |
" polymer. 15. Tags ¥m hod of claim1 in whi c)h é prpot egt'{al ve coatl ng (?oymenc
|l e

. applied to the re ctive layer (52) after em bossing. 30 16. The nethod
of claim,l Bn Vieingthod kislaimas instep § totwhinh the(nisster/dtamperd(11) isiseparatsid éraw theleapensed pho-
applied to thebhmqnamowmnﬂclayalr(ﬂ)lprmt@@rdﬁd'@senf@l@ thereof. 17. The net hod

oot ooty WA G e e 0,
G are repeat ed™% r?g\) foe ao{deﬂflher P @R midoytthe applicption PR a. 19, The
met hod ofs Chgi ﬁ\ejmdtl'l%d Yl & Wit ﬁssrsl.re @h thé hsstér/awﬁser awimﬁaveemaﬁm;hdsasw
(14) is bel ow gddr&hdrdehing stéh £2at ent ansprfche 1. Verfahren zum Herstel I'bn
ei nes optischen Auf zei c%nungsnedl uns (50) mit einer Basisstrukturvon: (a)
ei nem opt i sdh Theamethod oldwire hwhesdimibeisubsirata@0)iisp diskabi | en Substrat (42) 45

<" (b) einer festen ol yrrerlschen SChIChtrgfﬁ"P%Z" mt el ner darin vor esehenen

qre° e

: formed on the s bstrate (10) by .
ST nort i o1 PRIRA T KR P Aol P 1 B v i
| n¥t mat i on 98.C Rlebltholi dblain?§ hniwhidF the niiB&EbIe pdlﬁnencﬁ%ir u8id a%{%@fh $HinRoating.

nachf ol genden Verfahrensschritte unfa~t | den el nes
= | nf or mat i onYamTHeatidhod dtelaim 1 i wiich tizctiardahable Polgmedie laydr 144) ls‘amlwﬂwdhﬂnatlhgsmereon a

unt-en- sfsehendpraiosnethiuuydrStImrrpmdbletpelxmrchnet und zwar durch Ei nschrel bung

ei ner Reliefapurvon optisch auslesbarer Information in Formeiner_ Reihe
. fester Buckdf E@zyeth?#ﬂ%ﬁ'@mmamwgma&m@@'ﬁw Iodie refleqtivie jayer (52) after em-

Auf zel chnungs Wit (1) einemdimensionsmaiig stabilen flachen Substrat
(10) wobgj f | fb nd:
{11 oo bl T %&%?&Lﬂ?ﬁ%&ﬂﬂeﬂlﬁﬁ%{a 94@&@9@.@&&;&&4@@2&%%&%@5
pol yneri schen Expansr onsschl cht (14) unm ttel bar auf einer Cberflfche des
" Substrata (19) Thunlttiod dicRinEripaNich titaTarieiuble pélynricieyee(a4)ishgdertel By the appilvation of heat.

Leitfl higkelt auf- weist, elnen hohen therm schen Expansi onskoeffizi enten
(TCE) unes silfe Ty mathed e‘r%ﬁbﬁ whigtpsteps .B.“'.'"?“S!' 9.3‘.'9.“?9.9‘#?". f‘.”."!a!"!‘q a plurality of optical recording

EP 0 ﬁoltsb568 Bfedia. f c - 1 temperatur (T.)
dor *Expansi A I °‘*°ﬁi‘§‘i‘*ﬂ5%‘ecﬁﬁéﬁe§fg% éa%%’m ey R

st en, nicht elasti schen Pol ymerm t ei ner n| edrl gen t-her m schen
i tfahi @(elﬁat,n.nt, Richgm ni ed- rigen (TCE) und mt einer T. Cber 70C, 5
B s Bilden ei ner har t bar en wei chen pol yneri schen Schicht (44) auf einer

Sel te eines 1di Nefdhten zéBdAbIIE eifdsdPiiscin AlizaicHAGgsAgdiuind (50) rhif siief Pedlsstikiivon:
Substrat (42), gayenehioptiseh tranSparéntohGiiriedsionshiaflig Gablidnsubstiat (42) e opti sche

Bi | dung gi ner r gb) eiriet festércrolymaristiah ischidht @)fmitchiner dasr vorgesebiéren ogfleeh dublésbiren ¢irgh)
der hirt- baren pigepindormatohemi Schi cht (44); 10 D. Das El nprigen
“der hart bar en pde)einerlichtrefiektieretdipn Schicht(52)die sich {ibepdiglafonrBidngischicht (44) befindet, wobei die-
Rel i ef - | nf or mat | ¥9#Verfah m#lemwden\@mmsechmmshm ti ge Oberflache (31)
des Master/ St enpel® DE °'Eﬂ!ﬁ°s infoamatignamgstpre, depynmistalpar @ls fempe| (1) veryanghar ist, unten-
angebracld wird; Estehesd SMﬂgtﬂﬁWﬁ‘bﬂ@F’"W upd2warduich Eieschreiping eipes Bejiefspuys vonigptisch

(44); auslesbarer Information in Form einer Reihe fester Buckel (32) mittels eines Laserstrahles (LW) bei
einem Aufzeichnungsmedium mit:
(1) einem dimensionsméBig stabilen flachen Substrat (10) wobei auf der Oberfléche die nach-
folgenden Schichten befestigt sind:
(Il) eine aktive Aufzeichnungsschicht (12) mit:
" (a) einer unteren polymerischen Expansionsschicht (14) unmlttelbar auf einer Oberflache
des Substrats (10) wobei die Expansionsschicht eine geringe thermische Leitfahigkeit auf-
weist, einen hohen thermischen Expansionskoeffizisnten (TCE) und eine Glasiibergangs-
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“F."tDds Trennen des Master/ Stenpels (11) von der ei ngeprfigtjmul
pol ymeri schén Schkcht (44); und 15 EP0405568B1G Das Bi | den. €i J"lll,_llll,!”lllslllllll
refl ekti erenden Schicht (52) auf der eingeprigten Qoerflfche (36, 38) der

ge- hirteten pol yneri seiperatiS(Thivotathalp $eFC untbimineickimeRaebsioff ddrin avfgaldstienh

Ei nprfgeschritt D angdlbefestigt anderExphpsionsschicht?14) dfieer Staten Eesthaliesthichi(4§) miteinerd fe-
wobel di e hartbare polsienmichtetastisct@n Rolynher mit efeer nibdrigéntirenmischenLeitf8higkeit piit einempisdr 20
Schyitt gehfirterwird rgendTeEidpd mibelear EfiberFR: dur ch das transparente Substrat
(42) und &urch di - Rprs Bildan einepbiribarep weiehep palymerischien Schight (44) auf sies Boita eines dimgngin g

- (48) . hi ndur chgef CRfpPaRjg stabilen achon.optisgh fransparsnten Supatiat(ERping Diclgyga werigsiens 0,1 um
reflektlierende S Fcht cauf _der hfir

aren pol. S n. Schi 4) vor
dem Ei npri geschri tc? D&a@g\'ﬂs lfng\mn " J"_%““’%ﬂ"%ﬁ'ﬁ%“g%; #éfgﬂg‘lﬁﬁegg’ﬁ’ﬂ@gé"ﬁﬁb%b@“' .
die refl ojil erendey pefERIT, }2 ,@Lrnef:;efﬁur RS LAES3 lh FE
(44) -nach der Tr enginad& qdibad buo ]gac . 1)¥|Q{1M fel/stemPEE(H) 'abf die ha BT,
gehirteten pol yne-ggis 6 wirdl? der ‘gehirteten polynerischen
Schicht (44) gebi Ié*'%siusfﬂenée,h A mﬁ'g@m&aﬁm'ch 1, wobel die _
reflektierende Schg BRdTrénnén de§ Mast bis {15}von &d? eiRgeprigter FBlymBschaA SBhidh @R thah -
5, wobei glie refi e@.maﬁﬁﬁﬁﬂﬂnﬁﬁflblﬁ%mzﬁgéhimgu:f déreingepradie bbdrfiiche @6]38) der ge-
CAlumi num  Kup-  f ernartéted gblymedbcien!Saiicnt (44) weke dibss ichtivoritiam Einfrageachint D adgebisett @br-
. der Master-Stenpeldegpwadyg mt der eingeprigten Coerflfche 36, 38 der 35 '
hirtbaren pol ynerischen Schicht (44) In Kontakt gehalten wird und In dem -
“Schritt F voh evahipampeh Ansprychde ip hartham palyparisghe Schicht (44) ichtharipar gt png in dem
Ver f ahr er#e nach Sshritgphfister wird undzwandadurph faft dupeh das iranshacesteSpbstrt (42) ynd durch die hartbare
Mast er / St enpel Pelymerischg Gohicht (44akiiplache Htrahiyng (&) bindueshgefiwird  hol yreri schen .

Schicht . (44), v - shi ;4 ' ' ; | : : b
Vi ol A A el e b e
ei ngeprigten Qoe I che (138, 38? er Y’f I rtbaren pol ynerischen Schicht (44)
| n Kont akt os&haletfshren\rachlAmpriaeh fauabéd die Gefléktierente.iSdkicht (§2) adf@lei gehsrtaten palgerischen
Anspruch 1, wolsehichD@d)mschaisf TrehbungldesKaster/Siempgtec(i1) ¢cnlipr eingerinigtbe umd gehérteten polyme-
Ei nprfi geschri trischén Schichtdét)aufiderigehifetercpnlyimetischencohichbidditgebiidetdird. 45 11. '

Verfahren nach Anspruch 1, wobel .das Substrat c&10 eine Disc ist 12. '

“Ver f ahr eny, nath Veri&pmaac: Apserygh doyobefidie refiektieppadaScpight (FRAINNeRIS (44) auf dem

. oubstrat (100 | ' ' ,Eﬂﬁg“i | | :

* Subst ratni t e%'n%ﬁ%iﬁ%ﬁcgﬁipﬁggﬁ%&&- It @?ggﬂ@g{zﬁﬁ?%g éec & SAvl\#"rmtlj'.mSSUP-
und das Losungsmtte abei entfernt wird. 13. Verfahren nach Anspruch 9,
wobel di e hi 7.t bartshrdrakghPasmachi1 Ditibei (dér\asteRSterneb(T) Bitlabraing eprig@d ©bértiivy s 96; 88 der
f ahr en arsgebr adisitbardnrpdlymerischen Sehicht\(®4) incontekt gstmlidn wind sqatiniddm Schritt¥ovoalderelsirteten

“hirtbare Pol yneolymérisciiat S¢hibhif)(44) geteshntiwirdri- ni er ung ei ner. vorberel - teten
Schi cht aus hirtbarem Pol yner angﬁbr-acht W Ver f ahren nach Anspruch

I o rd. 15. R /
e e L
(54) an I ag htyelthrh na sEdnf o st |

genr ag iy, &gﬁr& ﬁﬁ% ; ségﬁ%ﬁ%jﬁiid&ﬁ?&ég&éﬂﬁ G1) mie déPdRgbprisisn SYB TR (38! SejP

(1% el ne_dunngy, @4lin 1ebataktlgBHlaiér wild Blire AUSTbER Y6 BrakC Ne
" (31). 5 17. Verfahren nach Anspruch 1,7 wobel die hartbare Polynerschicht

(44) durch Aftnevedshnan nacmAndginalisl, webei Dracktaett denMasier/Stefpel ) faaindest Einprighschdtsipvanc h
1, wobei gder Velemdtirtewselyiths antferliwids G zum Herstel | en ei ner Anzahl
opti scher Aufzei chnunlr}%srredi en wiederholt wird. 19. Verfahren nach Anspruch

1, wobei di ety Verf@hren faehsAnsnrueh i webeldgs Subsirat (Rl aleise it (14) niedriger ist als

200C. 15  Rey QpdbiréinaliMhephuch T aibBIUR naftiite Pof/iblsChitht (44) Bur GeHP81RE rat (10) gebildet wird
d' enr egi St I eNTENjng Nk bkdbieh, Uatodeshd Pammmém"éz?ésm&ﬁﬁﬁ R0 gebidet e

0 und das L8sungsmittel dabei entfernt wird.

13. Verfahren nach Anspruch 9, wobel die héirtbare Polymerschicht (44) in einem Schleuderbedeckungsver-
fahren angebracht wird.

55 14. Verfahren nach Anspruch 1, wobei die h&rtbare Polymerschicht (44) durch Laminierung einer vorberei-
' teten Schicht aus hartbarem Polymer angebracht wird.

15. Verfahren nach Anspruch 1, wobel auf der reflektierenden Schicht (52) nach dem Prégen eine Schutz-'
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1 : - T

‘conp6rtant: (a) un subst r at (42) di nensi onnel | enent. st abl e, um
transparent, 20 (b) une coucti® ?me solide. (44) ,M jm”m””m '
| " i nformation optiquenent |isible et bossel 6e dans | adite couche 6t lc)®urfe

couche (52) r efsthiobi(54) asgabradhbwikdun er e recouvr ant Ia couche d' |nf or mat i-on
(44), Wit rocede conportant les Ma f ormer une '
~d'informatid g@t heen ﬂ‘E"P Apspeuchy . wabei M?ﬁte’@mﬂ (Uh?é"el‘?ﬁ‘f"? f‘?:"és"t"ﬂ?"“@éﬁ‘&?%@’ZS

ciiLaprbs matri lopatragertiaghe (3 cri vant une plate d'information en relief
opti queneht i %Mh?en%%?\ngp‘ﬁfcmi \ﬂ:b&l A8 h&RfakeP o efdGAE(H4) 36bH ASndurtivon WA ge-
I"action d' un fhakewRU | aser (LW sur un support d'enregis- trenent
conportant: (1) un substrat planar (10) dinensionnell enent stable ayant .

~ adhere a |' uiSe Veifahesb Sach inépaek 3, wobél Hyr VerfahransegliitieB kis @ runelderatdliereeinenanzald bptischer
(12) cong rtantANZQIQrummdipowushMrd-l | at ati on pol ynere | nf 6ri eure (14) _
adh6r6e directenent A |'une des sur- faces du substrat | a couch
di | atation p'r’*svéﬁ‘l“ﬁ‘ft"a‘ﬂ'rfé‘s'?“éﬁhﬂr wobel ffifiTscdef Wnterep '%"ﬂ@rs'ﬂ?saﬂ’é“e’sﬁ °hf:9@f'1‘qdﬂqeéﬁf ""He
‘di | atation therfh% flue 6l eve (TCE) et une tenp6rature de transition vitreuse
(T) inferieure A 50C, et ayant un col orant dispersA dans |adite couche et
(b) lies s | e dllatation (14) une couche de ritention superieure
(16) . corrport%rﬂggﬂgmng un pol ynere non 6l astique solids ayant
une ‘f ai bl e Cpnmevao&.eraﬁdaﬁ‘&m UQan&Erefn@r’ut%ﬁqugzsoyﬂés-gﬂaﬁ‘&ﬁgﬁﬁ&ﬂh rye
B. def ormerune gmplriai POl ymere douce durcisable (44) surl'un des deux:cotes-
d' un substrat - pl gyunlabstratrted) dmBhsiol keREHRYME stibleRbptiRubmeatitranbparérigs | onnel | ement

stabl'e, 128 couchg)nd4iuchyiyineid38idb (44) fréderifint o Mnfor@atih bitiq@etient Gsille 6tbos¥BIEE dans
egal-e A 20 mi gaprdie@suchdetune 6pai sseurqui est au nmoins egale A 0,1 mcron;

40% C. de for ne(c) afptdomhe (2} wndzhissantiie lumibrecleeoutkant lacdoliche idfinfusreatiom (44); ledit procéds
surface exposee ¢ofribpriatitled apeou- che pol ynmere durcissable (44); D. de
bossel er |'a coucheA e fopmes uge rofne dinformationaui sitilisedirectement cernyee @emmcqﬁt)td@lommée
d'informdfi on en reHaprdd matsice mdrsl qndngerivant unepistetinfarmption ey refieboptiquament isiblerseysqmme
des bosses (31) ded'wng sérigide pessesypplides (32) pusdagtion éurtfaﬁﬁewasam‘msywm@m(@w)fewse
de durcir | a coucht® !Wﬁ%ﬂ"'@"tdurm ssabl e (44); F. de se arer la matrice
nere (11) de |l a coucHdnp ?'@’695"5@“%’%!‘“' "ts'@?"’ﬁa“t& ‘f‘(ﬂ'H’éerdel?ﬁ%s"Ufﬁfﬁ'he

f1 echi te (52 @U’r"? awg'afrdrea
s@églﬁr cleg I(Asfﬁ?nsie guc?me ;g H‘Tréé% {"3}6{0?0 Jt:"% "de
bossel age D. 50 2. me % ta%lf%h r§| |t

couche pol ynbre -durC|

dans |'tape E en faisg chSJHL & M%g Ht‘i‘o euédg,@g,ﬁgoﬁa,jte

~ substrat ®ransparent ( %Sny:ﬁre o"hefa%hﬁ §‘o|| y¥ ﬁ@ra UE&M&E&Q Jun TEE faible et
Procede selon | a reveng mg},,bmr foog Ul vant "l equel la couche re 6ch| ssants
est formee sur |a gQdfhferiid cHuch%lmémdoucH’&fr@ssﬁ&H @4)S6rddt dBs defhdotearaidubsiiat pla-
‘n" effectuer |' et apgrar@e)phfusRéntigisgarenttimenbibrideiRFantSEbIE) k chithd (84 Byadi uhélinite Be vis-
sui vant |equel |a esitpiestamoicdyals & 20vhayakdisds et@rsespaisseurad est sUmdird égate (i amicron;
pai'ynbre Hurci e (46¢)desorhe egfiomaliem@ntiute agha davsticzhissiment sur laatrfacoaxpasbe @1)da B rowd e
| a~€ouche pol yner ectepplpndre Qlicissable(44); r S et bossel 6e (44). 5. Proced6
sel on | a revendi caPidsrossslerdasoychetpolyradmeduircissabledt) lvae image| dg ta pistestinfermation oi refiaf ¢
un mBtal. 6. Procevappliguans pous grepsionda surfacercopepant desmsseam fledg matricq mérp{if)qurlge
| a couche r 6f | echi Susherdurcigsable (k¢ choi si @arm ' aI umnium le.cuivre, |'or
et |'argent. 7. P cﬂ?@ﬂ'&"@é‘l’"&#@ﬁ“‘?’é !"Ff sul vant | equel |a

_ na”i ce mere (11) sqpaqet.leg\ﬁw c&ee@ @Eﬁeﬁéa ; os eI 6e gmm
38) de la couche pgl )ﬂ' Wa %ﬁ;w ! t%ﬂ' WA
s6paree de | a couc \FHAVIFne GeHePg T %l%lﬁ% g b%" q5 ocede

solon | a JoeVQndPrG&EééABnﬁrevéidleé{tﬁm sbiﬂaﬂu uelia%om& pol reﬁh‘r&:&aﬁé(l«i e&tphotcuiBideéa818
de | a couche pPokyirem SstBitas 85 skps B @R taRart pas&de R aﬁan{aoﬁﬁme( 60 lo bstrat
n' ef fectuer | e wunsgRiredEE2YeNE colctidpollmé Apcissible (44). '

3. Procédé selon la revendication 1, suivant lequel la couche réfléchissante est formée sur la couche poly-
55 maére durcissable (44) avant de n'effectuer I'étape de bosselage D.

" 4. Procédé selon la revendication 1, suivant lequel la couche réfléchiésante (52) est formée sur la couche
polymare durcie (44) subséquent & la séparation de la matrice mére (11) de la couche polymére durcie
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159_"‘='Pr*oc6de suivant la revendication 16, suivant |equel |la “m" l | U qulll
'(11) est maintenue en contact avec 1EP0405568B4 syrface bosse , adet
| a couche pol ynbre durcissable (44) sans appliquer de |la pression. 10

:Procede sal on |ehbdssalé@ri¢f).cati on 1, suivant |oquel |a pressbon effectues sur

la matrice nere (11) est sou- |agee apres avoir effectu6 |'6tape de
bossel agp D ?ral"s’“&@gaﬁﬂ"“ ey “@F?%gt%'@?“t leaye} 13 seuchpsenfighisspaie Garestunmssl. 1 1

. Prog6d6 sel on | i Welo¥ | ' : .
a5, (Rl KRGkl 3 B0 5500
pol ynbre durcissable (44) est fornbe sur |le substrat (10) en |le revetant

d' une sol utinn Arodgdd shon tilreyandicatiohriesullaiitddqes rhatrice mémr(11 pdt ewviatetuelee canticterred 1a
dudi t substr at .sufféke bbssaléec(dé; 38)ale tacoliche pelynEnaidupcissabin(44) et suiyant leatel ¢lle @stabpaléa de
couche pgl ymer da chuchsipolgmie durde)dd) densti'stegefl | ques par centrifugeage. 14.
Procede selon |la revendicatl on sui vant | ouc yner

1 equel |a uche I e
dur ci ssabl e $-445rogsd4 selop s revandication 1, syivantiaque F‘%g;?g“ G@ s%‘BT"Pa%', ghesrivpire
C'(I;Flg!tists%eed?u hﬂ'@ﬁ%ﬁé?ﬁ%&%%& .:égl'f“g%." %%Eé’"é%eg'ﬁmldﬁnsﬂg;gﬁdl catlon
1, suivant| eguep,iifs &SNt GETRRicalinObSalv st feqlePd Inafied mée Py ddbiairidilie drfeoftaty Mo

refl echi sganth |f agfacétidbdafte B8 HRFdeIDGuchS Bolyrh¥rd GufdiBabie(d) dars AppliQuerdida sradsloRn 1,
~sulvant lequel la nmatrice nmere (11) presents une m nce couche de re- 35

| achenment apd. i Rrowsdé seion lagreveadivationCicsuivent legueh [atprdssiondffectndetsuimmatfce)marel (71) est sou-
Procede sel on |lagéeaprdsaypiceffectuéi'élape da Hooselage P mgia @vant de nisffectyeri'étape de durcissage E.

ol ynered ' bl 44) est duri es- t d I .40 18. ProcWi6

el o1 & WevhdEctit i b met i, fam e e uefat DE oL drst 2 G sont

repet ees pougy fﬁ@&g&&ﬁmm?ﬁam&@dn'ﬂ&mh PR Qi ﬁiﬂﬂ,ﬁ%@%&&ﬁ@@%&ﬂ&é &HES-
st

19%Procede Sl g fudSiie it bl Boldtion fidlidé A po istedle btbn@RleVarit IEivarI Budtle
. dilatation pol ygsme (14) est infe- rieure A 20C. 45 60 55 26

% 13. Procédé selon la revendication 9, suivant lequel la couche polymare durcissable (44) est appliquée par
centrifugeage. : S ’ '
14. Procédé selon la revendication 1, suivant lequel la couche polymére durcissable (44) est appliquée en y
. laminant une couche solide préformée constituée d'un polymére durcissable.
30
s - 15. Procédé selon ia revendication 1, suivant lequel un revétement protecteur (54) est appliqué sur la couche
' réfléchissante (52) aprés bosselage. '
16. Procédé selon la revendication 1, suivant lequel la matrice mére (11) présente une mince oouéhe dere-
35 lachement appliquée sur sa surface contenant I'information (31).
17. Procédé selon la revendication 1, suivant lequel la couche polymére durcissable (44)est durcie par apport
" de chaleur. i
. 0 ' 18. Procéds selon la revendication 1, suivant lequel les étapes B jusqu’a G sont répétées pour fabriquer une
\M pluralité de supports d’enregistrement optiques. _ .
19. Procédsé selon la revendication 1, suivant lequel la T, de la couche de dilatation polymére (14) est infé-
rieure a 20°C. : '
45
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