; e3ehe: $ 6@FO03 0 JUL 2003 RECORDI NG MEDI UM FOR OPTI CAL DATA STORACGE
* DEVI CES, METI HOD FOR PRODUCI NG SAI D RECORDI NG MEDI UM AND OPTI CAL DATA
STORAGE DEVI CE W TH A CORRESPONDI NG RECORDI NG LAYER The in mi “ml-lazugg
situated in the field of optical data storage devices) in }i [
tical data storage devices, which _ can be witten to and read from by
nmeans of |asers. The invention rel ates io a recording mecmmmmmmmm
recording |l ayer of such a data 5 storage device, to a net
production of the recording mediumand to an optical data stogg@ge device
with a recording |ayer consisting of the recording nme dium each in
accordance with the generic termof the correspondi ng i ndependent claim
Optical data storage devices, which can be witten to armu”mm ““M\ﬂmmby
neans of la 10 sers (e.g., CO-R) DVD-R) DVD- RAM DVD- RW |y
conprise a disc shaped, transparent carrier usually consi st i"ngsef
pol ycarbonate and on one side conprising a usually spiral-shaped recording

groove and on RECORDING MEBIUM FOR OPIIEAZIDWTASTOREGEDEVICEShese three

| ayers are a recordi ?ﬂhla er) a reflective |ayer and a protective varnish

| ayer. The recoMERHORFOR PRODUGING A RBING TUMANB materi al

on the side of Ik t Y i of a
recordi ng medi um %@W@Mﬁﬁ’ﬁg‘dﬁg"ﬁﬁg @giﬁﬁ?@gﬁb%g) t he
optical characteristics of whi CRECORDINGEAMER DY a | aser beam (writing
beanm). The reflecting layer is |lo 30J!f L 2003 2 rated on the
recording |layer and usually consists of a netal (e.g., silver, gold or
alum nium. The protective varnish layer is |ocated on the reflective |ayer
and usually consists of a resin varnish, which is hardenable with
ultraviolet light. For witing, the data storage device is noved rel ative
to a | aser beam (witing beam) 5 in the direction of the groove (rotated)
and is witten to by the | aser, whereby the

The invention is situated in the field of optical data storage devices, in particular op-
tical data storage devices, which can be written to and read from by means of lasers.
The invention relates to a recording medium for the recording layer of such a data
5 storage device, to a method for the production of the recording medium and to an
optical data storage device with a recording layer consisting of the recording me-
dium, each in accordance with the generic term of the corresponding independent

claim.

Optical data storage devices, which can be written to and read from by means of la-
10  sers {e.g., CD-R, DVD-R, DVD-RAM, DVD-RW or HD) usually comprise a disc-
shaped, transparent carrier usually consisting of polycarbonate and on one side com-
prising a usually spiral-shaped recording groove and on this side usually being
coated with three layers. These three layers are a recording layer, a reflective layer
and a protective vamish layer. The recording layer is located directly on the carrier
15  material on the side of the carrier structured by the groove and consists of a recording
medium. This medium contains a dye or a mixture of dyes, the optical characteristics
of which are changeable by a laser beam (writing beam). The reflecting layer is lo-



| aser is directed onto the reflective |layer through the carrier and the
"recording layer. In this, the wavel ength range and the ener f e
writing beam are designed in such a manner, that the absorpﬁ/gﬁdoﬂtt 2903

| aser light in the recording |ayer |leads to a |ocal heating-up, through
whi ch between the carrier material and recording |layer a bubble 1 o shaped
pit is produced and through which the chem cal reaction in the recording

| ayer | eads to | ocal change of the optical characteristics (e.qg.,

de- col ouri neatéd b Gwokecardigyp leyertahd ushgﬂélymonmais oéd matalt(bigs sileategold baalu-

recordi ng on,the ical data st es entjally consists of a
sequence of THHHEY QP%%?&@BVW@ g ‘w? Gr iy t@ﬂ%@“ﬁ? fayshand pailgal | y
changed dyecqis;sfyé amegah%ﬁnﬁn%mq@ﬁmaﬁbpe% ﬁﬁmaIgmﬂ{ghI eading, the data
storage device 1s agaln noved relative to a aser eam-in the direction of
t he groove, whereby the | aser beamhas a lower intensity than the witing
beam and once again is directed onto the reflective |ayer through the
carrier and the recording layer. Variations in the reflection of the |aser
beam (st r onBer weitiog,wkatign stoedgeatevicony maVectwba’n'g'e(ﬂo arlasanbekaangmtiquiaatxé are

dovi Ges.5 1 oln BB HsFAT 8f G100 CoIfEEd 3R it REHGD g wetbe Taseh ganersby e ' °" 29
Manuf act uri I!JSerQE dirB&ed BhitCHE PENRLie FREY ihRSugMthd Birfie bﬁ‘m@éﬂ&dﬂ\?ﬁ fayer.3 3 0 Ju

L 2003 3 coating o?t he rotating cafrier with a SO{U'[IOI’I In
conponent s b thish therveaveslengthigrangsiindrtheerergyof the meifingibesmlavedesignediin suchol I oi d

I t I t Wh | uti i
G st i but eds GRS A U ERGrPIBY of aes s ek it retgiiios Byetieafidoalaerr uous
sol ution isp&eR Id | HeSd ggwwﬁlhﬁ BRvesh the Carridr PHRMR aﬁa réceﬁdlﬁgiagwbwmeﬁol vent

mxture by voIa ISII’I application of the reflective
"sputtetd ngﬁhapeahmpl isqarbiwoed cand, thiomgh ewlhioly thf cheqncdt mactlmemvﬁae rre&smdmghe

steps nenti above are usuaII carrie t ous cess, into
whi ch advan aéf 6& S?elﬁ?aéé’hﬁ?fé’c% Og?célk)ggaé?cgeﬁ &t ?I'conlgﬂ'?ﬂ’g A ﬁl@ ﬁ\

steps serveido® of He difRSdohdairtidlih Ghis lglzecme r@éorﬂﬂxtg‘i‘fnrmg'oﬁﬁ&l Hm%wi dg% @nd for
elimnation defective products. "Continually i ncreasing denands are nade

of the dat avxge omg@albemnerés of asiefiense of points, Chmedrb}d@nmwmmemm B relate
to speed of a readi d reading, to
durability B ‘é%e?" B{}?y %Fg?&gfst()r%yg%ﬁﬁtg‘p T c“é‘mﬁ e{l‘gﬂ'@&and 15 reading

characteristics as well as durability and price of the data storage devices
are to a great degree dependent on the characteristics of the recording
| ayer, so that the

15  For reading, the data storage device is again moved relative to a laser beam in the

direction of the groove, whereby the laser beam has a lower intensity than the writing
beam and once again is directed onto the reflective layer through the carrier and the
recording layer. Variations in the reflection of the laser beam (stronger and weaker

reflection) at changed or unchanged points are evaluated as reading signals.

20 A production process for such data storage devices, for example, evolves in the fol-

lowing process steps:

e Manufacturing of the polycarbonate carrier by injection moulding,



demands of this layer are many and diverse. In particular, this layer is to
“ make possi ble a suitable chenical reaction for the witi ng§pﬂo§3}h,2@%ch
for rapid witing is to require as little energy as possible, " a

simul taneously it should be chem cally ﬁs 20 stable as possible for a high
durability. The chem cal stability of the recording layer is also

i nportant, because it determnes to a great extent, whether for the
reflective |ayer a very noble and expensive netal has to be utilised or
whet her a | essomity ef thetratating cattfef iwitteatsolubion,t inewhioh ehe thBp&@ntit ofotheof t he
recording medi um) which is used for the production of the recording |ayer,
has to have prexordisgedimm awsoptinsdsisselyed or & pegllgidoom orgamia selvemtrarst i cs

for the appl i %ﬁﬁ%ﬂ@m urZERRSreflf thgt%gwh%&é&?@%‘té%ﬁ{aeggﬂepm%%ﬁi& HYAROGH; oft AL

the resultingTayér has an accur as uni 1t or m’as possi bl e

thick ness, anrgntrifugl fsrcdasi supetfmoabictution ibecririfupdlly apbwhwffand wi t hout any
probl ens. The dyes usually utilised in the recording |ayers of data storage
devi ces and being 5 changeable in their optical characteristics by a

writing Heag Ghoydl of tRsARhFor doflenOitu@ByVoliligigPO! Y- MeL hi ne dyes
(cyani n dyes, phthal o-cyanin dyes, azo dye r metallized fornmazanes),
whi ch are commercially avail able, for exanple, as chlorides, brom des,

car boni ¢ act adPbIggp g e Epo lhe ka1 o' ST Ce of che dyes to

be easily 10 changed by the witing beam the recording nmediumin addition

to the dye also gon, ta a so,-ca%)l ed quencher, Dyes, which are suitable for
utilisation®i fPpUeationiand hprdening o ?PH%%QVEF e devices are described, for

exanple, in the publications: EP-0403797, WO 93/22142, WD 98/14612,

WO- 99/ 37717) WO 99/ 05221, WD 98/ 34988) US-5900348 (nethine and 15

pol y-met hi ne or cyanin dyes), JP-52047824, JP-58069255) JP-07314897

(pht hal ocy aph@ sthh€ Dhentidied GBdRO4re ddaalty 2424 dutghal toRBfhold prEEaNendyes) .

It is also sug gested to utilise mxtures of dyes) which contain two or
t hree of thwhibhaslvantagéouslydlsohepking stepaiate integratedy Suchnphasking sieps sewveket |

Lia, “2oMt Fsvraoneel @RPeR Fustadts oagi st ncHimbh AR of B 5o

ment i oned kg@mﬂdgyes and quenchers, are not very stable, because the
guenchers are deconposable. For this reason, the solutions for the
production of the recording | ayers cannot be

Continually increasing demands are made of the data storage devices described
above, which demands above all relate to speed of writing and reading, to quality of
writing and reading, to durability and last but not least, to the price. Writing and
15  reading characteristics as well as durability and price of the data storage devices are
to a great degree dependent on the characteristics of the recording layer, so that the
demands of this layer are many and diverse. In particular, this layer is to make possi-
ble a suitable chemical reaction for the writing process, which for rapid writing is to
require as little energy as possible, and simultaneously it should be chemically as
20  stable as possible for a high durability. The chemical stability of the recording layer
is also important, because it determines to a great extent, whether for the reflective
layer a very noble and expensive metal has to be utilised or whether a less noble
metal is sufficient. Furthermore, the solution of the recording medium, which is used
for the production of the recording layer, has to have precisely defined rheological



made up in larger quantities and put into storage and in particul ar they
‘cannbt be un 3 0 JUL 2003 5 restrictedly recycled. It al saﬁt@cggﬂﬁﬁoos
mani fest, that data storage devices with recording |ayers, i ch¥on
contain the nentioned dyes and quencherz% can only be witten to with
limted speeds. Furthernore, such recording | ayers have a corrosive effect
on the reflective layer in such a manner, that the latter has to be

manuf actured 5 out of silver or gold to assure a sufficient durability of
the data st othagetatisticctor thhepplidation &y inseant/sf ©4dinfdfal darse lin bech amaptt, cal

dat a storage,deyi ce havi recordi ng .| r containing a phengl for

stabil i zat | offat ﬁ‘fx@.rpgxltg%{]aggﬁ?}éﬁaxb?cqxwgely ﬁéﬁ?ﬁdi "t‘ﬂil %%“‘Bff%ﬁ‘t@ ossibleothiping
medi um f or rﬁ&grﬁﬂ%lé@ﬂﬁrtéb%b@%ﬁe§ﬁ&fﬁg§ﬂ)d§riﬂﬁﬁﬁout\éﬂ% Rpieagor di ng medi um
conprises a significantly 1ncreased 10 stability in co rrson with known
recording nedia, this both in the recording layer as well as in the
solution utilised for the production of the recording |ayer. This object is

achi eved by the recording medi umfor recording layers of optical data
st or age devi Tesdydsyusuplly ptilisedsin the recordingriayarfsaaft data stofage devices andibeigg medi um

d by t dat devi.ce, th defined in th di
" ndependant CTAARRLLE ool QPR ohARgHiries Joh H AE BEN e o FRETEIE TAHS1 ng
the recor di nghiEwghthAe RY pbiiemedshd 8 (&fant éﬁpbﬁ&xﬁﬁ[cggﬁin? dRs,f Honayes &

phenol with one or several” hydroxy groups, I ch phe I S advant’ageously
subst i t ut ed. mEtallized forolazanes) vddenare commieeciallycavailablg, forckample,sis ghlokides)| at e

Cor o' oy e, o b BB, ook e SR AR RS o
stabilised eyghordit!facl, IMYddYfok e wﬁéa:,?wac@éﬁsaés f fih }ds}eg 1P el edfiyt he

counter-ions of the cationic dye by netall o-organic thiol ééne conpl ex

ani ons, Whi c¢hanged by the wriling bean:, theeecopdingomediumuinaddisionite thaudye alsoneomer |
that in such,a case no.conventional quencher has to be added to the
recordi ng nedf§Hse F%B‘I“‘é‘cﬁ?fr this purpose are in particular anionic

t hi ol ene conplexes with a central netal atom which has at |east two
val ences. 3 0 JUL 2003 6 A recording nediumand a solution of this
medi um which contain a cationic dye (or a mxture of several cationic
dyes) wi th cDyesrichat swtabtefor atilisation imreeording) layeraobddta bloeage devickseare

) Do oy £lon fataNomeg! _
o eSS Yot kbt e Pl B8 0] X400, SEELE I 21
creased by tb@u&ﬂ%%w@/mé?,f wﬁﬁa@/ogizﬂ, 'woogwy@@t;;f esajgoem)aﬁetﬁmetahg he

phenol, resp., by correspondi ng phenolate ions. A turther increase o
st abi | i t 15 r epalyimsethine ror tdyeniaudyes), iJPti204782: JP+H8062A55adP-9731489@ (phdhaio: he

Coml ex. - Thecsamisk et L0y 100y USSR R et e JomBiamun ATt CoRtiES v t

the inventi opecidd th@fiflSe mptérlas of @esOhitH cartiiatye O tired bt the Ay A ASMRIOHEY. CES)

whi ch contain the recording nedium are nore durable both Tn a witten and
an unwritten condition. Because the recording nediumis |ess corrosive, a
| ess nobl e and therefore correspondi ngly cheaper netal, for exanple)

alumnium can be utilised for the reflec
Quenchers are also available on the market, for example under the trade name IRG

23 or IRG 003 by Nippon Kayako Co. Ltd.

20 It now becomes manifest that solutions, which contain the above mentioned known
dyes and quenchers, are not very stable, because the quenchers are decomposable.
For this reason, the solutions for the production of the recording layers cannot be

made up in larger quantities and put into storage and in particular they cannot be un-



is five layer instead of silver or gold. The solution utilised for the
production of the recording | ayer can be nmade use of over ahsm]gj p d[ﬁj
of time and in particular it can in essence be recycled wt t L";/Pzr
limtation, so that no environmental |y hfzardous waste materials result. It
al so beconmes manifest, that data storage devices containing the recording
medi um 20 in accordance with the invention possess further advantages over

known data storage devices in addition to the above nmentioned advant ages

whi ch can beesthigtedly Irgcydbudi Yealsd hetarhiremenifananst &dtakidradey d&ices itk g6or di ng
medi um These further advantages re Lgarde the witing and reading quality
and they ar 805dingkyesscihich: only gontaigy the grsgtionerrdyes gnd quenchiowss aat enlyid cs of

t he recordi Rg: b d faar 1 ' are inproved. The
pi't shapt ngd B8 TR R Bhofalr bl GRA chRiing el Bure BE S 1 11 en
to with ver yffgaamh theadfidcsivalayehian dutcly A@snnér, e dddat@thak @bé maRufabuddix) -

Di e rheol ogi cal characteristics of the solution of the recording nmediumare
better, 8o ©CHEYf silverergoldbtoaspure agufficianpdurability efitherdate stosagedleyicand with a
better groove fill ing and uniformty and therefore as a thinner and faster
drying layer, as a result of which not only the witing and reading quality

T Qv ALaRplUE SIS Al BRI R A iR 00

has to be uti econes eaper to pr ordi ng
medi um i s easiding lapérwohaining apherd foratublizatisral |y utilised in the
production of optical data storage devices. The recordi ng nmedi umfor
optical data storage devices according to the invention 15 therefore
conprises the, followi ng components: a catiopic dye {nethine or

bl y- ot hi ndt ke pbjsest sheepnrion {Orsseate € fesrdingedium for recording layers of

data storage devices, which recording medium comprises a significantly increased
10  stability in comparison with known recording media, this both in the recording layer

as well as in the solution utilised for the production of the recording layer.

This object is achieved by the recording medium for recording layers of optical data
storage devices, by the process for the manufacture of the recording medium and by

the data storage device, as they are defined in the corresponding independent claims.

15 The invention is based on the idea of stabilising the recording medium by the addi-
tion of a stabiliser in the form of a phenol with one or several hydroxy groups, which
phenol is advantageously substituted. The phenol is present in the recording medium
as a phenolate ion and is a substitute for a part of the usual counter-ions of the cati-
onic dye (e.g., perchlorate ions). The recording medium can be stabilised even fur-

20  ther by the substitution of a further part of the counter-ions of the cationic dye by
metallo-organic thiolene complex anions, which can also take over the quencher
function in such a manner, that in such a case no conventional quencher has to be
added to the recording medium. Suitable for this purpose are in particular anionic

thiolene complexes with a central metal atom, which has at least two valences.



formazane dye or azo dye), the optical characteristics of whi

" changeabl e through the action of a witing beam a phenol V\Bm am(zm)%re
hydr oxy groups, which advantageously is a substituted 20 phenol, as
stabiliser, wherein the phenol advantageously is present in the form of
phenol ate ions and replaces a part of tHle usual) corrosively acting anions
of the dye; 3 0J UL 2003 8 and a quencher or advantageously in place
of the quencher an anionic netall oorganic thiolene conplex taking over the
quencher f uAatdondingmekdiveplaad asglusiof of thiemegiant, whicht doatairs u ahtiontodyeo®t vel y
acting anions ,of the dye and therefore, also contributing to the stability
of the reco? &P‘ﬁ@“‘?r@gisﬁ‘%%'al?aﬁﬁ@‘cr@@é)r Fithcomsentionalyanignsanh 2 ccommciliy ent i on
cont ai ns ph i i o : adh it L.dye in
such & manriaeag Qs dadiedlt 8 dddidcshly BAnke oBiien SRRl 1t oG D) ' 0,
t he ani ons. cdredinradi adganteghioasly rsubstitoted phero! ab tatstabiiiéset. R eifen is whdnCin-
additionally contain an anionic, netallo-organic thiolene conplex, contain

it in a Suatfersed by dhesubsidution of Parpf the conventipnalanians Ry shephisnel sesphly |t
f 1 . t t : er) !
can have o solissfiildide HRaE Bhe L Ryl Beas PEERY SELIRT e TR i 2! ONS

recordi ng ngiiticn ohfugther apibapand fronsthefsubstitbition efethe iqueschar By antanionic,
advant ageous. W th higher proportions of netallo-organic thiolene conplex
i ons, the sHetaprarggniethiglene GoamRleXi ng nedi um becomes i nsuffi ci ent.
Substituted phenols or correspondi ng phenol at es advant ageously utilised as
stabilisl5 ers in the recordi ng nedium according to the invention are:
2,6-di-tert.-butyl-phenol, 2,6-di-tert.-butyl-4-nethyl-phenol,

2-tert.-buty s n'ﬁ%xtc thdi : I ; ;

a- et hyl - be%‘izleillé- p egdc/) %fg’ﬂﬁi;}‘gxk éh éfﬁ@”%%g%%%@%ﬁ@%ﬁe tvention

4hydr oxye 3, Izads totthe follolwing hdvastaged: al cohol ) 6-tert.-butyl -2-met hyl - phenol)
esters of the (3-(4-hydroxy-3,5-di-tert.-butyl-phenyl) propionic acid,
2,5-di-tert.-butyl 20 hydroqui none, 2,5-di-tert.-amnyl-hydroqui none)

2, 2" - met hyl eneddih stddageclévicda| mtlich/t omitsin| the hevoodihg medium, are more durable

2,2' -met hyl ene- bi s(4, 6-di net hyl -phenol ), .

2,2 -isobut yl ikeghing wriersens srenimtionropdition.

2,2 -net hylidene-bis(d-nethyl -6-a-cycl o- hexyl - phenol ),

4, 4-met hyl ene- bi s{2, 6-di -tert.-buty]| -phenol), -

4, 4" -butyl i derRechuse(the resprdingmediungisdess\eorrpsiea @ Ipss noble and therefore corre-

2,2 -thiobis(6-ter. -butyl-4- hyl - I -t hiabi.s( 4- yl& 6. 25

a- met hyl - benzy P #3 |°§‘¥“P'z‘,f E‘%ﬁlhﬁ%{) 51?%1?@8@21‘%{?@%%0&@#%%%@”@?%3 OG-

4,4 -t hiyobi s( Giveqhyer Msteadof sidriey lgolahenol ),

4,4 -thiobis(6-tert.-butyl-3-nethyl-phenol), bis(4-hydroxy 30J UL 2003
9 5 3,5-di-tert.-butyl-benzyl) sul phide)

|1, 3-tri (5 RS dotatathindt Mackion B¢ UIDLLERHEMYE 1R EATS: made use of
2,4,6-trial4 'ﬂfedgroggg)ﬂt?}xﬁ%édfl %@Pgbﬁ?yl - benzyI&i)ages)?t yl ener,na euseo

2, 4di hydr oxy- ez ajidregen periodiefitime apd & particudaryit baminogskance be recycled with-

2- hydr oxy- 4r net hoxy-,benzophenone or m xt ur of two or nore.than two of the
nent i oned pherﬂﬂtgl,‘}/ Jigy Fl?rgﬁﬂ@h%Paﬁeyow"&‘@@é}a&ﬁ%h“é%&emﬁtﬁnﬂﬁéesa tical
characteristics of the dyes caused by the stabiliser ions |eads one to

suspect, that ion conplexes are forned, which are not only held together by
el ectro-static forces) but also by coordination forces. An anionic thiolene

et al  conpl ¢xa1¥¥ bdkofids Redafest! hAC4dtd BbrapBidebicesScontihiaP ti leSdrdinig@nédium

recordi ng nmedium according to fine invention, is for exanple a

di - t hi ol2@neimeecatdance with the invention possess further advantages over known data storage
devices in addition to the above mentioned advantages which can be directly derived
from the enhanced stability of the recording medium. These further advantages re-

garde the writing and reading quality and they are in particular:



complex with the following formula: a RS 5~ 'S R wherein Mis = Ni) Co)

Fe, Cu, Sn, Zn, Al, Ti) C, V) Pt or Pd; 15 and wherein Rge gqtz%
-Br, -J, F, -NOZ, -CSN) -CN) -OCH3, -OCnH~2n+1) with n =1 0"2 -

with R= OC'H-Z"+1~. The ion substitugion, which is advantageous for the
production of the recording nme diumaccording to the invention, is achieved
in that the phenol is utilised in the form 3 0J UL 2003 of a

phenol ate, for exanple, as potassium phenolate, in that the dye and the
phenol at e &r hdiopsiodhhdracteristicsafgha tezorig/ Bgtr ingpogtant fdi meitingl anties@ni de or
acetone) and.the solutign is stirred over a longer time period (e.g., 2 to
12 hours) at 1%ar§|ug,pg)[v§§. tenperature (e.g., 70 - 120). Thereupon follows a
step for the separation of the substi 5 tuted ions form ng water-sol uble
salts, for exanple, by washing with water. The sub stance obtained is then
dried and whdhemighepiags 4remareisharpdedgesl. up of the solution for the
production of the recording |ayer is dissolved in, for exanple) a m xture
of di acetone al cohol and net hyl oxy-et hanol, of diacetone al cohol and
butanol) oé diheatatoserage doviods anche wagéerRawith very govdaqialitiedt thehighbite

organi c solvent or, m xture of sol10 vents. Exanple 1: Dye OWb7, a cyanin
dye with fi véperdsiatieastuptsptox)whi ch is produced by the conpany Fuji Photo
Film Co. Ltd, quencher |IRG 23, which is produced by the conpany N ppon
Kayako Co. Ltd) and 2,2 -thiobis(6-tart.-butyl-4-nethyl-phenol) as

st abi | i ser e 1Diarkcolagied charadtetisiies b thHesnluign wé ihghecarding eseditdy ere begtiegncher

=10 : 1, d . stabili = 10 ;. 3. Th 1 Xt i § di | ved | ' t
2l conol andl. BedGhERe teebed fo e chmiet et RS nd il S SO BpPRheite) by
i o | . )
stirring a r‘ﬁ?%}j* ﬁgﬁg@ﬁk%& tHePlfordl as a%ﬁbe%dﬁ?ﬂéﬁgﬁ?ﬁie}'&,% afgduidron 1's

pressure filt itrogen through a filter type RC58

(Schl ei cher &ltichoet bnly thtevrifing and| readiog qpalityiuis dnipioved,hut alsanthercytls
utilised for the, 2 roductjon of recqrdjng |ayers ereip it is
Sont | i 1 o &ieme jscshoR i, Brali, 65 Bre b oo liies BE podhct bdomass Ut i on

of the recor ¢hBgheFRAprBaNdeS applied to the side of polycarbonate carriers
structured with grooves by spin-on deposition) with a |layer thickness of
.approx. 180 to 220nm The coated carriers are then dried at 80C. Onto the

dried recogdipg x!egéd‘;ﬂ% rglg%itﬁ%ﬁe{s.e%ilﬂ&&% i{ilfauaso?1 ' Fskﬁlﬁﬁﬁu?‘;?o Sec?@hﬁ{eox- 6o

to 90 nmis appli ering ‘usi ng as suc nown e ereupon
3 0 J UL 20@3oductibre opopticatfaty stovageesibes. s appl i ed by spin-on deposition
and hardened under ultraviolet |ight.

The recording medium for optical data storage devices according to the invention

15  therefore comprises the following components:

¢ a cationic dye (methine or poly-methine dye (cyanin dye), phthalo-cyanin dye,
formazane dye or azo dye), the optical characteristics of which are changeable

through the action of a writing beam;

¢ a phenol with one or more hydroxy groups, which advantageously is a substituted
20 phenol, as stabiliser, wherein the phenol advantageously is present in the form of
phenolate ions and replaces a part of the usual, corrosively acting anions of the

dye;



Thrown-of f solution of the recording mediumis prepared for recycling, in

" that a nec essary quantity of quencher and solvent are ad of
the increasing con 5 tent of deconposed quencher, the recy XﬁbJILFEm
limted. For determ nation of the durabglity of the data storage devices)
these are aged at a tenperature of 80C and a relative anbient humdity of
85% during 72 hours. Then test information is recorded onto the data
storage devices with a Philips |laser re corder type PCRW404 and with the
hel p of a oal afxt atgadndBe: @I&m&wsﬂ)ﬂm pladd o theuquAther ahenBnERmeallse (bl ock
error rate) as mjlgﬁiﬁﬁle pit and land fitter-values are determ ned and

conpared w t hOtE3Ricd |°ﬁ§1plﬁ%‘at§h¥1§r9é’ﬁ't the gueplien fetiomand gplacingea Bisvi ces
tt t ' f t d oM
57 (an i exarl dudf of B ouateoi AR} bl BRBGESE uia ol ibeefice 418 0V 5, Ve

to the dye) otortHbuthitashe stabitigl df thd recording medmm

2,2 -thiobis(6-tert.-butyl-4-nethyl-phenol) is added. The solution is
stirred for 2 hours at 70C. The solution is then poured into cold water,
wherein the organic com ponents are precipitated and the water-sol uble

salts go Into solytion. The organic conponents are filtered off)
re-crystal Pﬁ?é&c?r 19 medi g AcrerA gy to de i eRtons contains Rienolate dens laa@mar (4: 1)

dth d
ocor di g 11y delatfieiphe gy of dhein Sulh €88 Anf Bheddiflo R INE balell) |
quencher | RGa@ 3@fbentol pyrcent) bbtlrd:yzﬂuonsqlieamdhﬂg mediz{)m ackordamed with theein- di s

sol ved and utilised ribed inp exanple 1. In doing so, the |ayer
t hi ckness ofentipg WB’@@ %‘ﬁﬁ ﬁ‘lé‘ﬂ R} Apignicy metalle- Qfﬁa‘B’éﬁHQ‘eF SAMPLEX: e

reduced to . wei ght
of the dye cé%&%ﬁiﬁ('ég(q n e grrerglﬁggga ?lefﬂﬁz&u%tﬁg{ﬁﬁ?%{rj%mm ep&gfg%lgg%d ZOgA) )
(ol perocenfupthérel &t 50% dfahé hmiony d3ecatisetmmymatahm anioaskin hive a negatwe

2,2 -thiobis(6-tert -but | -4-net h ol) as, well 09 per cent,
relative tdnflh@caf@) the, pptical Chararts %ﬁﬂ%? |°? rordinesmediugy llvcaésr rerﬂpeﬂﬂeﬁ%

conpl ex wi tc? Jiﬁhsjep iR 47 Bt ddvaReb&is? Wit &i ercé:r ?&@ionﬁofme%‘fbrgﬁﬁ@
mxture is er processed In e manner s described i n"exanple 2.
The ion conhinles oomptbﬂﬂpnsmdnsolumw ofi ket returding meedivnpeeamesrivmibiicenti n t hi s
manner is

Substituted phenols or corresponding phenolates advantageously utilised as stabilis-
15  ers in the recording medium according to the invention are: 2,6-di-tert.-butyl-phenol,
2,6-di-tert.-butyl-4-methyl-phenol, 2-tert.-butyl-4-methyl-phenol, 6-tert.-butyl-3-
methyl-phenol, o-methyl-benzyl-phenols, 2,6-di-tert.-butyl-4-methoxy-phenol, 4-
hydroxy-3,5-di-tert.-butyl-benzyl alcohol, 6-tert.-butyl-2-methyl-phenol, esters of the
B-(4-hydroxy-3,5-di-tert.-butyl-phenyl)  propionic ~ acid,  2,5-di-tert.-butyl-
20 hydroquinone, 2,5-di-tert.-amyl-hydroquinone, 2,2‘-methylene-bis(6-tert.-butyl-4-
methyl-phenol),  2,2‘-methylene-bis(4,6-dimethyl-phenol),  2,2‘-isobutylidene-
bis(4,6-dimethyl-phenol,), 2,2‘-methylidene-bis(4-methyl-6-a-cyclo-hexyl-phenol),
4,4-methylene-bis(2,6-di-tert.-butyl-phenol), 4,4'-butylidene-bis(6-tert.-butyl-3-
methyl-phenol), 2,2-thiobis(6-ter.-butyl-4-methyl-phenol), 2,2-thiobis(4-methyl-6-
25  a-methyl-benzyl-phenol), 2,2¢-thiobis(4,6-di-sec.-amyl-phenol), 4,4°-thiobis(6-tert.-
butyl-2-methyl-phenol), 4,4°-thiobis(6-tert.-butyl-3-methyl-phenol), bis(4-hydroxy-



t hen di ssol ved wi thout any addition of quencher for the production of

" recording lay ers and utilised as is described in exanpl Q‘J!‘"ﬁ?ﬂw so,
the |l ayer thickness of the 15 recordi ng,nmedi um applied b§ pY i

deposition can be reduced to 130 to 150°nm For the recycling of thrown off

solution of recording nmediun) checking of the quencher content and addition
of quencher is not necessary. The follow ng table contains test results for
t he opti cal a storage device odycged. L n..acco e Wth the exanples |
to 3 n comdartaan itk SpnBeagd Tnbn s bR I etor ae® Fayer
cont ai ni ng gAY IBYGNEM 274 ARh(FUSRHSL3 G2+ (RN A Rh-fIRthéRyle: Bl4.(state
of prior ar?).dyﬂ% 8 J UL 2_(%03 P‘gr@{:ent aée chbgﬁ%e bé g&e yﬂeng,te?,z% est
aging [% BUiERdpixy-tentaphendnend- f #4atcory-2-Idmparheaneophtacse, st oRaydrakgvd-ce
(state of priagr art) 30 24 26 Data storage device accofding to exanple 1 12
16 12° oat o' BierosfPeliptedons At sra G voauare S B6S of ferReuPard ghbdevi ce
accordi ng t goRX .'ﬁneﬁol]ateg. 1 3 0 JUL 2003 14 CLAIMS I. Recording nmedium
for optical data storage devices, which recordi ng medi um conprises a
cationic dye or a mxture of cationic dyes with optical character istics)
whi ch are changeabl e by neans of a witing beamand further com5 prises at
| east one substance with a quencher function and a phenol or substi tuted

phenol wi t h Aonebservedrohangh pf thexoptigalobgeactesisticsaif4hé dyeseaysedtbyrihe stebilizerd i n

that the phenol bst i t ut henol | t in the mediumin the f
of phenol at SRR Poech tlioh gomplraBLARGRtmed aiFh S polty g '

together by electro-static forces, but also by coordination forces.

An anionic thiolene metal complex with quencher function, which is suitable for the
10 recording medium according to the invention, is for example a di-thiolene-metal

complex with the following formula:

wherein M is = Ni, Co, Fe, Cu, Sn, Zn, Al, Ti, Cr, V, Pt or Pd;

15  and wherein -R is = -H, -Cl, -Br, -J, -F, -NO, -CSN, -CN, -OCHj3, -OCH(zq+1) With n
= 1 to 20 or ~COOR with R = OCH(zn41).

The ion substitution, which is advantageous for the production of the recording me-
dium according to the invention, is achieved in that the phenol is utilised in the form



2. Medium according to claim1, characterized in that the stabiliser

" conprises 10 anions of 2,6-di-tert.-butyl-phenol, 2,6-di -tegtg JUL 2003
but yl - 4- et hyl - phenol , 2-tert. butyl -4-nethyl - phenol,

6-tert.-Butyl-3-nmethyl -phenol, a-nmethylygbenzyl phenol s)

2,6-di-tert.-butyl-4-nmethoxy-phenol) 4-hydroxy-3,5-di-tert.-butyl benzyl

al cohol) 6-tert.-butyl-2-nethyl-phenol) esters of the

(3-(4-hydroxy-3,5di-tert.-butyl-phenyl) propionic acid,

2, 5-di - t er toT-2enolate, (or s5MPIs RS Potassiugy phenolater in thathe dypanddbeiphroakate

2,2 -net hyl na) - =but yl =14 I .
2 5 _met iyl ngir 1 b Ehtegted porfallTe Ry B8Ot mamids or goeong) apd d
di met hyl - phehaioh,is &tiffed 0wt hylbhghe ninkd sdribdnteigh\d toBi2ehduys) | 20-ah @leyhte@hanol )

4, 4- et hyl ene bi s(2, 6-di-tern-butyl-phenol)) 4,4 -butylidene
bi s(6-t er t .ReFANER| §Enetlny L 2hheHasrgupon Tollows a step for the separation of the substi-

2 2° -t hiobi . ) o o' 4 ohi
met hyf - g?al-t?r{g? ﬁérﬁrfggﬁglg&%%é%@%%@‘g%p ? *u%n&gig’sb(%ﬁw%ﬂ g’%%le%g%? éﬁyﬁeﬁ Hléhol ),
4, 4" - t hi obi e obfaineds iten Arie® thy Wwhet esa@irdd fof e makihglop of thd @lutiolby| -3 3

0 J UL 2003 15 net hyl - phenol ), L ) . .
bi s( 4- hydr ¢hy peedecien ot the. reperding layerAy djsselvgrhini dor example, a mixture of di-

l,1,3tris(5 - t,-hutvle-4 |- ).but.ane .

2.3 611 oo Biealyr dp el MRy, oF Blaiond RN R Ao} of giace-

2, 4- di hydr gyie Hiestdl RhE idpLopadoldr 6® viotRer RUMAIK Yrgafid 261vBAT GHiBikture of sol-

2- hydr oxy- 4- met hoxy- benzophenone or of 5 a m xture of said phenol ate ions.
3. Medildm ivenecor dance with one of clainms 1 or 2, characterized in that,
as a substance with a quencher function, it conprises an anionic,

nmet al | o-organi ¢ thiol ene conplex, which forns a part of the anions for the
dye cations. 4. Medium according to claim3, characterized in that the

ani oni c, megallg.$0 organic conplex is a di-thiolene-conplex of the
foll ow ng for a, wherein Mis = N, Co, Fe, Cu, Sn, Zn, A, Ti, C, V, Pt
or Pd and wherein -Ris =-H -d, -Br, -J) -F, -N02, -CSN, -CN) -OCHS,
-OC'H-2n+i) with n =11to 20 or -COORwWith R=CCH-Z"+i . 0 O- R5. Mdium
in accordance with one of clainms 1 to 4) characterized in that it com15
prises the RyeOMAY, atnyasingdye|widefive methipmgroups, ivhidy istsediced by die com- and 100

30) pany Fuji Photo Film Co. Ltd, quencher IRG 23, which is produced by the company
Nippon Kayako Co. Ltd, and 2,2*-thiobis(6-tert.-butyl-4-methyl-phenol) as stabiliser

15 are mixed with the following weight ratios: Dye : quencher = 10 : 1, dye : stabiliser =

10 : 3. The mixture is dissolved in diacetone alcohol and isopropanol (10:1) with a
concentration of 3% (by weight) by stirring at room temperature for at least 24 hours.
Then the solution is pressure filtered under nitrogen through a filter of the type RC58
(Schleicher & Schuell). The dye solution produced in this manner is utilised for the

20  production of recording layers, wherein it is continually stirred.

For the production of recording layers, the solution of the recording medium is ap-
plied to the side of polycarbonate carriers structured with grooves by spin-on deposi-
tion, with a layer thickness of _app'rox. 180 to 220 nm. The coated carriers are then
dried at 80°C. Onto the dried recording layer, a layer of silver of a thickness of ap-
25  prox. 60 to 90 nm is applied by sputtering using as such known methods. Thereupon



30J UL 2003 16 6. Medium according to one of clains 3 to 6,
characterized in that it conprises the dye and the anionic, t agyhp- ni c
t hi ol ene conplex in a nol ratio of between 100 : 1 and 100 ﬂoﬁuﬁ mﬂsum
in accordance with one of claims 1 to gy characterized in that it is dis 5
solved in an organic solvent or in a mxture of organic solvents. 8. Use of
a recording nmedium according to one of the clains 1 to 7 for the
enhancenent of the stability of recording layers in optical data storage
devi ces anthegfrowptivecedrnidhissapplied by epiolenidepssitich ankitandetied onder niirgvicdetuct i on
of the recording nmediumin accordance with one of 10 clainms 1 to 7,
characteri 288in that the dye and the stabiliser are dissolved in an
organi c solvent, that the solution is stirred at an el evated tenperature
and that in a further step water-soluble salts are separated to an as |arge
degree as possi ble fromthe solution. 10. Method according to claim?9,
charact er i agehyiloffidlutioN@f ﬂ{b'x@éﬁrﬁi,ngriﬁcﬁdrh@s g:!é@&@d %r%&{%ﬁkﬁ'iﬁﬁﬁtﬁ%@' ex Is

di ssol ved together with the dye and the stabiliser. 11. thod in

accor dance essatthquanditynefogusnchied and kelventtace admeited.Bachuse of dhe inkreasinpaomt i on of
the water-soluble salts, the stirred solutiqon.s washed wth water. 12.

Opti cal 5da?§“§’?8?°é’6§’°ﬁ%‘ﬂ‘@é‘° rtt#}eéecggl'%%lhgx,l,sq%y *a recording |ayer |ocated
on top of the carrier and consisting of a recording nedium according to one
of clains 3 0 JUL 2003 17 1 to 7, with a reflective layer |ocated on top
of the recording layer and with a protective varnish |layer |ocated on top

of the ref Ipagdettninaden of i duPabilieabf thatdats §torage derioss, @fesaafDighdng & 0 cl aim
12, characterized in that the reflective |ayer consists of silver) gold or

al unmi ni um t@nperatuneef ¥ Cr and & relative galpient Sumadityogft §59a duriag 42 bewsalendevi ces
with a carrier.,.wth a.r rdi | aye 3 (o) i.er, wth
a reflecti V& IL%f\?gP&fo&gt% rg%& t% gtp? g‘¥ att#e&(r&ga gtrjd&?{r%é ﬁg?/leé P%‘Q@’S@ﬁeﬁ r%
protecti ve cyaef typge PERW 404aad edthothe help ff a tilibrated ICD-CATS majsaring idper ei n
the carrier is manufactured by injecti or} nmoul di ng, wherein for a recording

| ayer) 18 r stramgnt ghenBuERMalue Bloskiemar mje)sasi welbes Be pé and land jiggr-yaduese
carrier and_t hereup e S i i um
appl i ed bng%l H- rmggﬁ%gi O?xgln @mﬁ’éﬂr‘eﬁ";“%@)&r{r@?‘g ﬁ\%gg%é}g?@segggﬁiaggd {Hégt he
recordi ng Iseysge devices weftteatd.i ve | ayer by sputtering and wherein the metal

| ayer is covered by a protective varnish, characterized in that the

di ssol ved recording nediumis a nediumin accordance with one of clains 1
to 7. 15 15. Method in accordance with claim 14, characterized in that the
metal | ayerEx%:%?)féft s of gold, silver or alumnium .A9,.A .A5. A ,%A2 . AYE

~

OXD

To a 10 % solution (percent by weight) of the dye OM 57 (as in example 1) in di-
15 methyl-formamide, 20% (mol percent, relative to the dye) of the potassium salt of

2,2¢-thiobis(6-tert.-butyl-4-methyl-phenol) is added. The solution is stirred for 2

hours at 70°C. The solution is then poured into cold water, wherein the organic com-

ponents are precipitated and the water-soluble salts go into solution. The organic

components are filtered off, re-crystallized from a solution of dimethyl-formamide
20  and ethanol (4:1) and then dried.

Yield: 95%
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10% & () - Z187h o 2.2 %%waf &f{“}!lzf &Wfaag‘ nfb\asgvi@b (% (m Pefceﬂt rela-
tive to the dye) of the tetrabutyl-ammonium salt of the thiolene complex with the

10 formula 1, wherein M is = Co and -R = -OCHj3. The mixture is further processed in

the manner which is described in example 2.

The ion compound of dye, stabiliser and thiolene complex produced in this manner is
then dissolved without any addition of quencher for the production of recording lay-
ers and utilised as is described in example 1. In doing so, the layer thickness of the
15  recording medium applied by spin-on deposition can be reduced to 130 to 150 nm.
For the recycling of thrown off solution of recording medium, checking of the

quencher content and addition of quencher is not necessary.

The following table contains test results for the optical data storage devices produced
in accordance with the examples 1 to 3 in comparison with a data storage devices

20  with a recording layer containing only dye OM 57 and quencher IRG 23 (weight
ratio 10 : 1) (state of prior art).
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10% s, ! 10965& () - 91096& () - #4109B& () -

5  Comparison data storage device (state of prior art) 30 24 26
Data storage device according to example 1 12 10 12
Data storage device according to example 2 5 2 3

Data storage device according to example 3 1 0 1
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1. Recording medium for optical data storage devices, which recording medium
comprises a cationic dye or a mixture of cationic dyes with optical character-
istics, which are changeable by means of a writing beam and further com-

5 prises at least one substance with a quencher function and a phenol or substi-
tuted phenol with one or more hydroxy groups as a stabiliser, characterized in
that the phenol or substituted phenol is present in the medium in the form of

phenolate ions and forms a part of the anions for the dye cations.

2. Medium according to claim 1, characterized in that the stabiliser comprises

10 anions of 2,6-di-tert.-butyl-phenol, 2,6-di-tert.-butyl-4-methyl-phenol, 2-tert.-
butyl-4-methyl-phenol,  6-tert.-Butyl-3-methyl-phenol, a-methyl-benzyl-

phenols, 2,6-di-tert.-butyl-4-methoxy-phenol, 4-hydroxy-3,5-di-tert.-butyl-

benzyl alcohol, 6-tert.-butyl-2-methyl-phenol, esters of the p-(4-hydroxy-3,5-
di-tert.-butyl-phenyl) propionic acid, 2,5-di-tert.-butyl-hydroquinone, 2,5-di-

15 tert.-amyl-hydroquinone, 2,2°-methylene-bis(6-tert.-butyl-4-methyl-phenol),
2,2‘-methylene-bis(4,6-dimethyl-phenol), 2,2"-isobutylidene-bis(4,6-
dimethyl-phenol),  2,2‘-methyliden-bis(4-methyl-6-c.-cyclo-hexyl-phenol),
4,4-methylene-bis(2,6-di-tert.-butyl-phenol), 4,4'-butylidene-bis(6-tert.-butyl-
3-methyl-phenol), 2,2‘-thiobis(6-ter.-butyl-4-methyl-phenol), 2,2°-thiobis(4-

20 methyl-6-o-methyl-benzyl-phenol),  2,2-thiobis(4,6-di-sec.-amyl-phenol),
4,4¢-thiobis(6-tert.-butyl-2-methyl-phenol), 4,4'-thiobis(6-tert.-butyl-3-
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3.  Medium in accordance with one of claims 1 or 2, characterized in that, as a
substance with a quencher function, it comprises an anionic, metallo-organic

thiolene complex, which forms a part of the anions for the dye cations.

4. Medium according to claim 3, characterized in that the anionic, metallo-
10 organic complex is a di-thiolene-complex of the following formula, wherein M
is = Ni, Co, Fe, Cu, Sn, Zn, Al, Ti, Cr, V, Pt or Pd and wherein -R is = -H, -CI,
-Br, -J, -F, -NO;, -CSN, -CN, -OCH3, -OCHg41) With n =1 to 20 or -COOR
with R =0CHzn41

(>

5. Medium in accordance with one of claims 1 to 4, characterized in that it com-

15 prises the dye and the stabiliser in a mol ratio of between 100 : 1 and 100 : 30.
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7. Medium in accordance with one of claims 1 to 6, characterized in that it is dis-

5 solved in an organic solvent or in a mixture of organic solvents.

8.  Use of a recording medium according to one of the claims 1 to 7 for the en-
hancement of the stability of recording layers in optical data storage devices

and of optical data storage devices.

9.  Method for the production of the recording medium in accordance with one of

10 claims 1 to 7, characterized in that the dye and the stabiliser are dissolved in an
organic solvent, that the solution is stirred at an elevated temperature and that

in a further step water-soluble salts are separated to an as large degree as possi-

ble from the solution.

10. Method according to claim 9, characterized in that the anionic, metallo-organic

15 thiolene complex is dissolved together with the dye and the stabiliser.

11. Method in accordance with claim 9 or 10, characterized in that for the separa-

tion of the water-soluble salts, the stirred solution is washed with water.

12. Optical data storage device with a carrier, with a recording layer located on top

of the carrier and consisting of a recording medium according to one of claims
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5 14, Method for the production of optical data storage devices with a carrier, with a
recording layer located on top of the carrier, with a reflective layer located on
top of the recordmé layer and with a protective varnish layer located on top of
the reflective layer, wherein the carrier is manufactured by injection moulding,
wherein for a recording layer, a recording medium is applied by spin-on depo-

10 sition to the carrier and thereupon the solvent is removed from the recording
medium applied by spin-on deposition, wherein a metal layer is applied to the
recording layer as a reflective layer by sputtering and wherein the metal layer
is covered by a protective vamish, characterized in that the dissolved recording

medium is a medium in accordance with one of claims 1 to 7.

15 15, Method in accordance with claim 14, characterized in that the metal layer con-

sists of gold, silver or aluminium.



