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Pat ent anwaf tinated structurd 3@aleRah 8if sahgwichIHudiufe WhEIEN & PairbPIuBstébibS are laminated with a space
Tat 29 therebetween. 29.08.1988 JP 21447088 - 8331
MOnchen (DE) -Withthe optical information recardingxBedie®8iBis fifpe, 238t §EEE beam is irradiated through a trans-
24. 09. 1988 phre@30ts688 & form optically readable pilsTrtthe Reérdinglayes Fotrepredycing the recorded data, a
24.09. 1988 J9ading Rdep Hepdh having a less power than the wrifiifg-lgger [fpa® fgrr@fiated through the sbgtrate, apd
368 779 the contrast between the lioht rgftected frem thp pitand dleedight refiected from non-pitted portiof,fls raad 63
037 995 as an elmsirigal signahog 975 24.09. 1988 JP 23916788

US- A- 4 405 993ntheother hand.wicgjnqumgrggremg media of so-called ROM (read only memory) type wherein

US-A- 4737 4’3}& are already g 793¢ 20 Tyrthepdata are cacordable s th?!my Gﬁ no longer erasable or

07.02. 196’ B revfr ctlcally employ d in the sound reco
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5940-5941; K e afvbiméntibned optichtinfdri\dtibh recording medi h#ve @ bisc skaljelhaving an opening at the cen-
M RROR ORI GAkor Enaleieht wiid RidGTERER. Namely, they takd & fokrd offogticiiakeye ( JP)
. * \PATENT ABSTR\CH apticdF infbihdfibh réardingInedia @mpldyPa’laser beam in thé sdsliei manneraakD. Therefore, it
( P- 415X2050)is stdndReiesint) for sudidiédialo follow the same sthadards-ak the Wislkly pre¥allif standards for CD.
JP- A- 60- 151850However, converttionat Wiitghler aptical infoensakipn recording media have a recording layer which is not
SPI'E vol . 1@®8ent BfD} erditheParealedined adarm Pitgin thelrecording layer and mogintthe-skbstratgifpgher. JiP)
Meeting 519 @g)\?)casg@a gppce is providedhtg facilitaty the formmtion of pits in this recording fayer, and the reflectance
Pft~ed by J&helaseybramis lpmpg agm with CD. Consequently, the read-out signals are naturally different from
those of CD. Therefore, it has been difficult for the conventional optical information recording media to meet
the above-mentioned standards for CD. Particularly, the reflectance and the degree of modulation of the read-
_ outsignals used to be too low to meet the standards. Therefore, it has been difficult to provide a writable optical
N 40  information recording medium which satisfies the CD standards. )

- The JP-A-62-137745 discloses an optical recording medium having diversified kinds of small-scale, infor-
mation by having the 2nd transparent layer, on which signals are recorded in the form of surface changes, onto
the 1st transparent layer which is transparent to light of a specific wavelength and providing a reflective layer
on the surface having the deformations. This preknown optical recording medium consists of a grooved trans-

. 45  parent substrate which is preferably formed of a material having no characteristic absorption in a = 400 nm
wavelength region. Preferably polycarbonate are used. The optical recording material of this optical recording
medium is required to be the material which does not possess = 10 % spectral absorption characteristic in the
oscillation wavelength region of a semiconductor laser and permits recording by boring by sensing = 750 nm
laser light. Finally the reflective layer of this preknown optical recording medium is formed on a written pits.

50 The JP-A-62-110636 discloses a data pit which is provided on a transparent substrate to form a reading
light absorption layer. Areading light reflection layer is formed on said reading light absorption layer. A coloured
layer in which the whole layer or at least a face in contact with the substrate absorbs leading light is formed.
The reading light reflection layer consists of a thin film made of Al or other highly reflactive material. Informing -
the reading light absorption layer a resist is applied on the substrate and a data pit pattern is formed by exposing

85  and developing through a mask having the data pit pattern. Then, the resist is coloured with reading light pig-
ment. A light reflection layer is finally formed on it by plating or vapor deposition. Thus constructed a cheap
optical recording medium is cbtained that can form quickly unevenness as data pits and that is suitable for
mass-production by providing a reading light absorption layer made of a coloured layer that absorbs reading
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gte?]; eﬂa:,ga' i%é )r(:} e by an en nme rt
pF‘ﬁIpert | gs era:g B%Cél anE sEé?trvT rﬁgtlltl lo\é%kc':r %;I‘é E %‘ spnail Mty a

~ thus | eadi nrea o

~ recording aﬁe th t?ggg@;e"} from15° 01“5‘ Bfal cult, and:
the desired r 3 h&h‘r in ﬁ rgp ?he relatron between tl@% er lg&)fsep@d
obt ai nedes  pya periodical furﬁ rdettb h4ve & higifrefidéf nﬂ&‘ft'ls%mlsablb mﬁle&irﬁ'%&f&ltp'&ﬁﬂlsﬁr&gse

the |ight aRIgymdtbder amermfms;cohﬁwmwaﬁ Chhé raidRtaRkalat thethiAPdr Sutidedubi peak is lower
above- nment i ;agthatobthk Gkt r86nd peek.an optical information recordi ng nmedi um

For exanpl e. Fughtrat tha filsi petiS thalsbisfivity:Ad th Asb@energy stored A the abbdiptivéiRyer aifelieas thamc e
when the i rrmgéena thg spadnd orlelissegdentqieall. Miceraf@e)teacond peaR Bipracticaily vk suitibld. Figurk g ht
absor pti &#e Iliespates b enibadimerd of the relation betwebr thenefiectandelv the saxend feak Suithtde far @ackitsl | e
mai nt ai ni ngapelieationcank theaeal pant naw of|theodomplieretrariiyel inslex of dierlight abspeptiverial@x Incthis embodi-
const ant | ement, the light reflective layer 3ugs mixde of grid-ayi fogmedidirectly qpithe lightabsoritive layec and the he
| i ght absor p!arwasap@mmm&@en Wih keps TO-BRend @ =q§&Mn an optical information
recordin rred ﬂ?Fﬁd\M'ié'Pe’F'ﬂma 8 "(!’Y f’!‘sl Qﬁwhéhmmntayeq%h%fquwt paseible %'FQ the re-
order t d®naflertan Fllﬁ:ﬁatrl@FqT Q% ards, by adjusting the rea) Pigk s,

t he L r ansmi F{Eﬁgﬁl" light Fﬂ'ptgﬁb'g "@g'@'@'q%{ é’?”gf}r?é'fthgmﬁ W ff?'l?ﬁta!"ge‘lﬂ"gﬁ
I n thi ng mediu er a wave-
B e v %}i"aﬁ? APt i i s

[ 0037] The reflectance of the reading | aser beam of the optical i nf ormati on

recordi ng medi um becones hi ghest when the optical paraneter p =
nferr]dferr]/[err] is within a range of fromO0.30 to 0.5. Therefore, the
optical paraneter p within this range i s nost preferred.

{ [0035] In the present invention, it is preferred that the |ight absorptlve
: +aye-rv “cemseswa-wcyam*ne“dy’e and t he t I ght 40 reftecttve” tayer g e



benzepe ring, a naphthal ene ri ng or a substituted napht hal ene ri ng, Bis
pent anet hyl ene (- CH=CH CH:CH- CH=) , 2;035339331

EP 0 ﬁ5|3 393 ;%mce rci YEYG bl gﬁ%@?qgg dro %gﬁ‘m m ng?ubs |tut ted
a al oge e eetls -

g?/oup or ° %' ?Ig[’ frupq thaflw/lee gtam ?‘ﬁtpg rﬁi;b;){ F acﬁgd

bri dgl ng a noh l%ght %nrea"?‘t e Ofﬁ’l% plex refract e index onIte E{\t%'eltivglayer and

thubst i b "‘%% R @* ueibdek a'teZ?*E“'ﬁ Rl i o

al kyl car boxyl @H%Ysl adfarh an tHe Pdtiactariab oﬁheﬁaﬂassdamtmme Frot e\ &sEcked BB G

al kyl car boxyl réaf pa?‘tI rk,,}’éna EHefuﬁé@ﬁgryQEn@HQo mplex refractiveSifdek @f tﬁé‘llgm réfcive i@é ereI on
or an al kyl végie@uHaer tAd'sbnaflichlslich thabtha Fealait AL}, & teltomplextrefiidtivaGmiex artiialight absorptive
per chl orioC rgér6fthedpticafintetMation recording medium was fraa1.5ko 3 Sritibamdelyiparik, G ofeicbimposite

t ol uenesul f arhcivaitdest of tAalight akisokptive 1dyenias 3t Ieast 2] andia demitaeEtaradsbithaying edwaRélérdth AaN
al kyl car boxyi78&nm was used as the readigyiaser besm. Baded o theielationshdwnl bg thislgaly, the present inketors
provi ded t hbdve fonwtit f@psiblertd bring the feflectantd to itavebofat leastidfp thwerd thel CD staadards, bl adjusting

met al i on, pesiatipn of the real part n of theggmiliex refactivp indexcqf the light reflective layer and tr@0m@gnakly t h
the |ightt abarkdwf thecomplayrefraciveindexofthe light refloctivelayey tokirFF@nwel § @8. Furthey, when&fM signals
possi bl e byawiecerded qsithis enticat integmatignecording medigm) by "”61%‘1"@ aF°"i'5?°6 f'P@ébeaF‘(S'a‘tﬂgl ng

the optical @ H&W&ﬂ%‘t‘ & 78f nfat ainpar speed pfe? 'B(F“f"f“B Fh’
the inmagin asl arqre by a commercially avallabaaf q % qéh te{
I eveI of _at™ g itiy ??F%tfl PE 'H°‘t‘t 8‘ sr‘l"& e QBRI B’(?h a

+ B9
20 pa ern bemg
P () [ ol i o e ions b A S L o
0 a meta weve 'gf |aggr%¥é EE s@ wee '{he ﬁh rg%we?% /rr a?\v\}f'\e i ht reflectlve
is readily |§ é#ere nke§ f ance o
prescri bed | the tan n + nL.9041] In a pref erred
enbodi megt, the light absorpt | ve | ap & % 9 mat eri al whi ch upon

absor pti on Qferén,), 35 E4nd 2 are as defired abovb BB thyreh P& df thd BdmpRR fpb&iivé Hdex Bﬁ%é@ﬁhancmg
under goes  aial& Bhted,Q Ishethibkngs aﬁﬁ@enhﬁkmﬁ BferiIR6HEN 06 PE 1f1r om 100 t

600[ err] C, UN-The product of the real par€k&{, BrARScomplexar¥fedctV@lindbof the fight abastptive faffer @ efm%’oaﬁichlo n
of a gas. | mfokrhHtitn RSNl NiBAINk andSthéBiRkredad, ), b lightassurdtive Ixyer 2,38/ mloptaitiiickndss of

a materi@l waiighs absoiPieduyers2. Eikdwisa iRy Erbdutidf thie Seal papt(g),, efiticombleoefrativetitvex dfalwer

< beam and unehagingdayen 6 andthdtbickmess dg.gof the enhancing layer 16, m@b dmical tiickiesg)ef therepliancing of

gas, at a t layqué8.Jberelatioo betweootin 4idiCal pavanteB:dp ohtaife@by dividing¢heeurygf theespptivatthicknessesom
t he ener gy bfthe wayelength?, and the reflectings of thelirsenbearadféhe opticaldrformation racertiing megiunyis tepy
t enper at ur efeseuitadby | perigical funetion g4 shewn,ip Figure #4. Herefwe cyrbestimthe B "%1\!%5?19"@"!99 when
20 - [ 00%2] thypakpartngeofshe:complex refagtive indexaf the gl absormtive layee2 was A The saliedine uryeng
substrate r@@ma@atew@er &l %2"‘?5‘!"@# Byerifds negridad,gnd the re PE!'&‘EMHB!‘W He’tr?frawe index
Ther ef or e, Y"fs gdjyst tied lin ﬁﬁ‘ﬁtﬁ ’ﬁ@?ﬁe"tﬁ Bcﬁsé‘é(kﬁ’? %WH% '%

i i e éf’? P praw

optical inf tsacha ge mthe reflecta

s andar dg ”"'”°°g‘"°°""°"m ek i e tn bl %E}VFH“*" TReraturs £ or o e
eXOt her m C o ptl or Bi‘%ﬁ 1 ég Ia §r1 ﬁ’%ﬂha e of
has been i l{?\ﬁ T s@ﬂg thQ pt oe hanti %ga

reasons. Name thtl'\ opi s‘e&rt,v d?eé@lrne in orderﬁo inah hll'@fﬂc-
100[err]C, ighed o&ht lakd? éémtapa nwa EtQBQst%‘ﬁ W H3Eoskify B BjERNb byRBd Birhetdr 07 emcﬁnty
such as @8XPeRhl fcdnd pedKliEEdurestdiAKing bt ibko cobdletaiéh the senSitG bf thﬁl&ﬂt abdkptile8yer 2 or the
t enper at ur endeSerdigy Bicled InRRRaREMeFS. WhéreastwilhAhdbPticAl TRRtWHatichfrecBRIMG B¥dilnFshbRPByithes d

t o reach t hgoli By vitbeldf e function of the enhancigRiyérl16, tirliéHebthrite SretIdsbd bdarh i higHRPehErely O
be | ow. For aidigs gois<ilide b sdlgtt theabtidal hRan@AGWithin\a wids, rarge.ISPeaIFeal| thé aptitabpagenefF méy’ OmM
120 t o 350 be sejected withirt d renge &orh the firstyeakldxBept for tBéx@hgerof d £0.05 @hepe tad thickness.of the light

[ 0044] 14 t hsoptivedayat2 wihheesibibevery thin, to g Spridlecverdb thikigealn[ errr] is nferr]
[err] 1.8 and The estic}l infam@iod @gordirg madiukiepregarddamsygly by, @ating the aboved@ntign@Ddy8 His- As
shown i n Fi gaived inam orgapie sqivehtaen ajightieansmitting substratemdde of e. 9'm@9@tqd1aamrmite or
refl ect anceP'PQWVeifP@?éﬂ't itsgurfage, followed by drying. Howeves, et qpii¢al infaimatiangeordingmesiufe r
to have a hlsg!ff?dt‘céF Pyssueh apethed, if ig likely thatdhg sglggqe@ygrgf @E?"@E?afﬂ"ﬁ%‘b f°|1(‘,'%l| be ‘“°d'f'ed
par anet e c btg%s v&n u f rt e or the prepltsorpreg

0 dl e by proge
tﬂg[ dOFe?E ™ mpmﬁmgtgte# é sﬂ'é dt°ﬁf’ 5 archey’th %‘3& %"Pﬁ%é?e
at the fi rsfmmedﬁ?thetsh"efwgenm M Ps 't e iFtenedﬁ%Fm Vovs?"('?ra t'°" ©
absorptive Iayer are |l ess than those : 6 in the second or subsequent
peak. Therefore, the second peak is practlcally nost suitable. Figure 12
Il lustrates one enbodi nent of the relation between the
refl ectance of the second peak suitable for practical application and the
. real part n[err] of the conplex refractive index of the Ilght

‘ absor'-pt-"i"ve'"I"'ay-'e"r In th| 's” enbodr ment the Ilght reflectlve Iayer 3



- eonpl gx refractive index of the light reflective |layer and the imginary
- part k[err] of the conplex refracti yggsfadgxgpf the | i ght

reflective layer to k[err] [err]. Ferr] + 0.8. Further, when EFM S|gnals
are recorde on 1h|s opt cal |nforrrat|o reco

i rradiati ngPgM # WMWW"&Q@'W%W "ghﬂa(,gvgffgfﬁ'@? I‘fatﬁf”"f'gﬁ’eﬁf’ﬁ"?f”ya

. CO t
linear s peera 1 order £ overcome ;.‘]’?éﬁ problems, according to a preferred embodiment of the present invention, a sggp 0

5
vent resistant layer is provided on th substratewprote the sybst from a solvent used for a dye.in t
353 393 B2 Ilghtabsorpweyg PRrEr ng powe clg grg;sm and the recor d’é

signals are'T RYa SoiveRTEEREahl 14k é’ha@i lesistiHcE adalnstiMeRYRént udeli for fhe ye for
possi bl e t On@iRedbSo Iam&neexmparrﬁerda théighEtRansiiting subStfte Darl A G 1id i ab-2N D
It IS POSSi krtivé 18ePPis RredAHérbun] witbreBfRls Posélblelb prevent the surface ofitheightltrahdntiifg sub-
obt ai nabl e traa fidi eing YrRdINEY dr Als5bIVEE by tle ediveht@Rtipreden®tha Pragrodvas i prdpit&frénh béi%' ng .
f.rom 0. 30t Odiédoived or deformed by the solved.FBls, prerecondeti bigwalspaeberepradicaartbactitelefdm t6é pre-he
present i nvgrdvesun prepits, whateayitis prgsiblaipaccuratelycdroid thelnfamatiomto ehaioptical irfdimation record-5
wavel engt h io§ médhen and &drepropubetbedatdaraumately di sposed bet ween the |i ght
~ absorptive | afeysoerd resktentllsyertftis meade|otxmiterial esisiant to THigolvent for the organic dygfor toelight
par amet er r&bserptiye layes@. $1ph material includes, for example, an inorganic dielectric such as SiO,, a polymer such
n[ er r ] d[1&r r s ap eppxy ,rqs]ndf g}apq coupling agent) a titanate coupling agent, a polymer obtained by photocunng a
monomer or olrgomer of an acrylate or methacryl %F’Pd]_a metal alcoholate. where n er r

d[err] and elT'r‘ @“%E R @ df)@ °fﬁ %"‘1‘@”’ ’?"é%fepé'ﬁ"s °'?Fea"d's

conpl ex ref apolycarbonate, an

t he thi ckne§§'“ ™ "eﬁg %%} q\'%: 'St 'éﬁp? T% I"ds
reading laser, an d aye isd
L ene ted tv o n &f% £ t fo ﬁly
r&fractive ﬁ te % rtion tem
i nformatio ﬁ metaglf"ed llll rdance W|th
absor ptive WM undbrsa 164 oPcPér{g hE}Ene th inla%Abe of from M200 to M75, more
absor ptixe hau@hly ffom M 05€MeoCas r&ﬁ%&ﬁéan@c with RSTN| 5735, Vidreh the b Giktbrti ter‘h!%i-
conpl ex T ef §@6 bl HERbREG hadhess BRhEMBAREGIi$\Githinabebovblnentioned range, the efbidy gbkbfated
t hi ckness dfyahd llghtQbsdritite RYEN 2 BFdnMBsdrptigrsf thbGuritingdaserbea carCeMectivély b&kabR6rbBedy thishe
- enhanci ng | iasaedefotfation bf@nersaifath iagdt of 1hd sibsdate 1 so that no substantialraif adllirensdin ipthi fonradde I
p obtai ned fitg, vhetebythesgabliityef theldtaded tdtewil beayptureaialt thd Heatcikfa@@Basentpgratuneor the hard-
wavel engeh fiess is jop lovnitie folnged ipits tereidt easily be deformed by heatocexteatal forbes wheretythelsehitity ol
: tRe opti cal bepabradntbe dttenhand dftirecieatdistmic tamperdtwe eréfpiherdasss ietdo high, the prargygeinecaied
functi on asbydhedight absorptive I2ypr 2 can hiardly be @bstebed ipithe dorm of digfoprnatipreef thersulstrate [t and itds
wer e obt ai néitiicyliteferm Histinetpits 5 rwi\elebmi[ ‘el* Pﬁ d'ﬁF"“ttPnebt%!'bW&! euk signafsrhaying a,kigh deges ofof
the |ight apedylefian ve | ayer i ne curve | nd| cates a case

wher e ar®®enhafts tigknpas,abl 31‘5’8%9 'PG%‘PEH%I b“‘“'s“s“a“yw'th'“a -4 1-Hmame

n[err] of theTE‘b' 9@?’9“&?'?’&6? s\i’%1 "gj?? e'l“’éedfh’ﬁ“ghW? Ipf yrans tH'@

dotted |ine Bgﬁfg perates eata tthes !g r&g: li
~was provi de:ﬁa 'Eﬁle '°'}:’é°ﬁ19 Q‘gﬂ f°5'ﬂ%d }’S aﬁ"a?f"t R aigreLsug %’é"

b.

og?lmcal Par Tlfethl Xés 'CH g e ;QLJ Ild %}@f%\%ﬁ%@ﬂ“%b%@éﬂhe

[005 2] AS i S Qgél ﬁtr}gflet:ﬁvg ;,fy |§uﬁ5|@ de &qune%YﬁfcﬁLJ gorde;ﬂllﬁ%@dlp QIur'n'rﬁum or an alloy

subst ant i al ghyredt! 68 ﬁﬁckr're@s&f (g pRledlile (byef3 B Qbdalil withid 8 rdn§&sf from 30 to 150 nm, preferably
resenti ng tfagn £0b hsdam. i Nf or mati on recordl ng rredl um provided with t he

enhanci ng | ayehe p?&edtmﬁyel‘rhﬁnﬁdﬁi&aﬁsinbmueﬁﬂﬁ {h& Bhpact resistance like thé lightransmitting sub-
repr esent i Ngrateltean® RintoStbmihGM/Corehied By doBEh d travislat cwleuib redirt By spif cadfif folléwad by ivger .
[ 0053] W t hdistbewieniitragialbt rays fop tuting. iAS Sthér eatatials, ArgepbXytésinianabigiate résin dnd2 silibohd el

i ne, in orchatresiomaiisealin bausded.dtis alsf doesitiectn employ a resil@t matepifil stidhaaslaausthand@sintoat
a |l evel of ehtailacushionsffet. it i s necessary to adjust the optical paraneter p
i n the V®ci nt Jhegthicknags of the ptgctive layer 4 is not crifiakdad isysyaliyyithia a tahge efirom g td 39tuen, pre-
consi der at i f6fbly frem 8&Sikm vity of the |ight absorptive layer 2 or the heat
ener gy st or edApshowninFiguresdto7, Ph'éte’s'aif?ésﬁ“ @ resin laygs anaselent rogistant layeemaybe Hisppsed

i nf or mat i onber“'é‘i%lgﬁi: ’?FEEIF EPVT " :?P?é° é:ég'cz}slsEP“{“ “h'fég“"ﬂﬁ 30‘? F'tsﬂ%t‘ 96f‘““t’?‘?é’°" 6
L:Jgﬁtelogsn;):‘ %?str |e ‘?Z 8 Ts uéqsr}ﬁ ch prtsswmmfor as sl own
eb nt erv rol | I
parerecr. RPN @Eémjg pi gm % o e
of p [err] SMe@mthe thi cknenéeg-la(g?r ot agsor '?’f eauert ' FJ]
have to be very thin, to p [éfrr] 1 1 i.e. over the th|rd peak
[ 0054] The optical i nf-ormat lon recording nediumis prepared usually by
. coating the above-nentioned dye dissol ved I n an organi c solvent,
"on a light transmtting substrate nade of e.g. polycarbonate having prepits
, Or pregrooves f or med on its surface, followed by drying.

“'mvxever \/\he’n“t he dptlca’r‘” I"nforrratlon recordl ng rredl um | s pr oduced by “SUch™



accurately record the information to the optical information recording -
medi um and to reproduce the data accur: @5.51 55 [ 0057] The sol vent
resistant layer 6 is made of a matertal” resistant to the solvent for the
organic dye for the lig absorptive | ayer 2. Such mat erl al

i ncl udes, f &ffomneqd f'l?“’" Qr'f'gf"ﬁl? opticglvapadified pite Ssuch as Si g, r
?ﬁ%eraloa o%fr gjfi.n;o;

such as an The intér-layer, heaédlgtpqt

erably f
Coupl i ng agé’ o 3' 8‘ sswnthlna fige m re fe b 5tn 75, asmeasured in
ol i gorer Of @c’a |tI?|1 gg K g IP %ft e in -Iayer6
EP 0 353 39 h ve rangesa & ra@%ﬂ?iomd vﬂﬁlrés 't Heat H‘iﬁ
mede of a iro 4Ha Vil Hac ss@%ﬁn@;ueaam Fhe mﬁayemﬁm,ema 4 e Uith b
made of a r %a 'a&ylb@\‘ésﬁlga GiyF BHicki8d Yesih, AR ﬁiden%tcmemmmsys&»s@sena rédf] & SRERG NRInCa

an acryl at e pbipsrathane resha &MEEYS rdsR Dt Hsili € However, any other re§thﬁaﬁl§%ﬂpl6?é’d%o

be made of ‘aBy sﬂfsﬁ'b%nhma\armeaﬁons&prdpem$ forthd ihtei1syet 6.ansparent to writing and
readi ng | aser Treawigknésadf the inter-layer is usliallyl vithita ririge offrbind 2uin@tol 589 i, pRelérathyTrvin 10Go
the light alemsmti ve | ayer is deformable by energy generated by the |ight
absorptive Admentibray ebovel rithe aréseuatinvérition aalfelettrielayer i.¢. entgndingdayer t6e¢angparedt (imor m
optical |y r agidabat kais bEhe dompigtTefeacivedndect ) td thereadilgdasechieemonayde plowdegton the light -
t he surf &ce abspirtive leyeed: exshowyinigures B pnd 9Ehis eghaneieg layet 16imay bs roade planipenoeniodietectric

Wi thin a rafyeroeof§iQmrmephors SO BINOAINAHZES, prraf pu organic dielectric layar atf.; a sifiene 90
to 150C, as ’WM@W@W"&&%’P% nep 249 lexelvfat IeRsh 10% fp e obipinedby pdiusting thgoptical
kg/cnierr] &NdNess °fa*“¢&5'ew\ﬁié$ lgyer 16 in relation with thye light ahsorpiive favef 2.0 PatBRorleal ReransieR 00
to M5, nor &AFERIRIRYSIOMIEN MLO5 to MBO, as neasured in accordance with
ASTM D78% \Wen the heat dlstortlon,ﬂe r the Rockwel | hardness of
t he substrat% |s W t hin t vew % gd‘g@pge the energy

generated by'f ;"lmueﬁg EE‘%)% :\?eﬁa:d &née ! J?e N TE:S aﬁisvl%stl uteQ%r

| aser beam ‘E.ﬂé?: t|tuted ben I¥al

of the syt Suafaedbersens i h 4l rbiB! a Gt
remain in tmaoieéra{zﬁ. afrpdu :%u@ia{ %mas afm Jmex,pap Mﬁ.am&d?ai an m&‘wj

be secured. gl-oﬁxp. anaﬁa bl mBBEEE Hitr€ group, an amino grélp, & hElgEpS
is too | ow, ah @lg‘rarpr@,sl,emguggeﬁ@dmptaﬁat@@@nol”y,gbe def or ned by heat or external
force, -whereby the stability wi Il be poor. On the other hand, if
t he heat sdi stortion tenperature t he hardness is too high, the energy

gewmer at ed by 15 the Ii-§RAk- ok pidwen { Gry &r - i cm@m, hardly be absorbed in
the formof deformation of the su strate 1, and it is“difficult to

formdistinct pits 5, whereby ixs d |cuIt to obtain read-out
si gnal s having a hi gh degree <X atl o [ 0059] The thickness
of the sdbstrate 1 is not criti but usually within a range of

froml.1to 1.5 mm [ 060 The I| ght absorptive Iayer 2 1s a |l ayer.
whi ch absor bs %’“f‘%[saé’Pmeﬁ'?‘éﬂP'EF'éﬁtPf%P‘ H""igﬁé““lsi' H‘Pe'l‘?'aﬁ’sbﬁf gﬁ%“’examﬂe'
substrate 1 SURRHUPERBTRe FuPSIEHERE f ARdLs offuclycompRyndgmay 78, fr 1AIPle: FEheITdR A8 ds

abl ation, evaporation, sublimtion, reaction, 20 deconposition or

nodi ficatton. It is formed usually by spin coating a dye material such as a
cyani ne dye on the substrate 1 or on an inter-layer 6 formed on the
substrate 1. : [0061] The thickness of the |ight absorptive [ayer 2
is usually within a range of from20 to 500 nm preferably from

100 to 3@0 nm [0062] The light reflective layer 3 is usually
made of a metal such as gold, silver, copper, alum numor an alloy thereof.
25 The thickness of the light reflective layer 3 is usually within a
range of from30 to 150 nm preferably from40 to 130 nm [ 0063]
The protective layer 4 is nade of a resin excellent in the inpact
resistant® |ike the light transmtting substrate 1 and is nost
commonly formed by coating a ultraviolet curable resin by spin coating,
followed by irradiation with ultraviolet rays for curing. As other
materials, an epoxy resin, an acrylate resin.and a silicone hard coat resin
may usually be used. It is also possible to enploy a resilient

mat eri al ®such as a urethane resin to obtain a cushion effect. 30 [0064]
The thickness of the protective layer 4 is not critical and is usually
within a range of from3 to 30[err]m preferably from5 to
15[err]m ~ [0065] As shown in Figures 4 to 7, an inter-layer 6 such
as aresin layer or a solvent resistant $ayer may be di sposed

bet ween the substrate. 1 and the |ight absorptive layer 2. As shown in:
Figures 5 and 7, such an inter-layer 6 deforns by the energy

gener ated by t he | i ght - absorptive | ayer 2 upon absorption of the witing

| aser. beamto formoptically 35 modi fied pits 5. If such an |nter-layer

-6is sufftciently thick, pits $ w II be for rred therel n as shovvn |n F| gure ™

_______ o "



* B2

n[err]d[err] p =

" "EP 0353303 B1

wherein nferr], dferr],
be 0.05 [err] p [err] 1.

n[err]
1.

EP 0 353 393

nferr]jdferr] +
[err]
.dlerr] and [err] are as defined above, wll

[0069] As the substituents A and A

5

of the cyanlne dye represented by the ﬂbbkgélng formula a substituted or

un-

substituted benzene ring and a substituted or

unsubstil_ut ed napht hal ene ring may be nmentioned. The substituents

t hereof indude, for exar
group, a carboxyl group,
al kyl car boxyl group, an

ro p,

mlﬁﬁ an al?él g $
al Ryl sat Hoxly 2g’rs6>hp,

an al kox r
nd<ugugng

al kyl car bonyl group, a 9
netal iow, a nitro group,

artonat e ar Kyl
~&912 am no group,

group, a phenylethylene
15 20

'ng:

of cyani nes havi ng such
substituents for the suk
exanpl e, fas shown i n Tak
Table 1 -

A

~Cyllgny ((00172]3, F mr heqc,.“m,émm.ﬁa&).
\JUU\J\. I_CJUI'GH‘L ~ |1u L tlwlﬁ'cu :—G'r
st pﬂ#@,ﬁg A and A
| el (“-l 2,3,425% - 2n+l(n-l 2 3,4)
\cnuznn First cy%t
Q.

Second cyani ne
-Clerr]Herr](n=1, 2, 3, 4)
-NJ err]
C[err]Fferr](n 1,2,3,4)

e 3 3.}4H|[]

eitf gm =25 8)

'Il..:

[err]
[err]
[err]

[0071] Oge of the two cyani r?a‘éznmay be a cy

C el

R

n 2n+C[err]HL

ﬁtt?éy

i ndodi car bocyani ne.

J U=

e i.g

ferr](n=1,2,3,4

ani ne ot her thaj

One of the two cyanines may be a cyanine other than indodicarbocyanine. -
As the cyclic side chain bonding to B of the foregoing formula, a linking chain may be mentioned which is

a hydroxy
group, an
an '
oup, an aryl
[err]

on of a pIuraPity
exanpl e, -

of such conpouds may be for

ni ne

35

45
50

30  composed of carbon or other atoms forming e.g. a 4-membered, 5-membered or 6-membered ring together
o/ with a plurality of carbon atoms of the pentamethine chain by bridging e.g. the second and fourth carbon atoms,
and itmay have a substituent. The substituents directly attached to B orlocated on the above cydlic side chain,
include a halogen atom, a diphenylamino group, an alkoxy group (e.g. a lower alkoxy group such as methoxy
or ethoxy), and an alkyl group (e.g. a lower alky! group such as methy! or ethyl).
35 The light absorptive layer may contain in addition to the above cyanine dye, other dyes, resins (e.g. a ther-
moplastic resin such as nitrocellulose, a thermoplastic elastomer, and liquid rubber), etc.
Specifically, the following examples may be mentioned in addition to those used in the Examples given
hereinafter:
st 40
1-1
o HoC CH s
Cii=CH) 2° CH
| +
50
cn”2n+l
n=1,234.
&5
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3 §0072] 'A's the cyclic side chai r__l'-Blon.d.i' ng to.B of the foregoing fornula, a
| i nki ng chain may be nenti oned Wni-cEP]",i 303B1 ~ conposed of carbon or
ot her atoms formng e.g. a 4-nenberé€d, ?—man%ered or 6-nenbered ring

together with a plurality of carbon atons of the pentanethine
chain by bridging e.gl=2he second and fourth carbon. atons, and it may

55 have a substituent. The substituents directly attached to B or

| ocat ed on the above cyclic side chain, include a hal ogen at om

a di phenyl am no group; an al koxy group (e.g. a |l ower al koxy group such as

met hoxy or ethoxy), and an alk grigli g gighover al kyl
group such as nethyl or ethyl]| [ 007 ‘ ghﬂ absorptive
| ayer may contain in addition N Een§ L i [ ot her dyes, resins
(e.g. a ther- j =C £ 0 A3F3 B2 nmopl astic
resin sugh as nitrocellul ose, bpl astic el agtomer, and liquid
rubber), etc. [0074] Specificalg the foll cq\‘jlﬁgl exanpl es may be
mentioned in addition to those used ™t he Exanpl'eS gi ven here-
inafter: . 5 _ .1-1 [Jerr] . 20 1-2
[err] - 25 n=1,2394. 35 1-3 [err] 45

15 C

1-3 B - -

20
N

25
: 0 n=1,23,4.
S Ris alkyl, Na or K.

1-4

35
ot 40

4

n=1,23,4.
50
55

10
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, 50 n=1 2, 3, 4. Ris al ky'I.;-_ Na or K.

9 EP 0353393B2 1-€ A 10 15
E
[err] 20 25 - 30 2-1 g#’?ﬁ’ﬂ" -
1-5
5
10
15
2-1
20 .
N/ H,C CH
3 3 :
n2|¢+lcn cm“2m+1
- Ci=CH)_-CH
25 i c 2
2ni4] s _ |+ : g | cuauzlﬂ'l
i ¢ : : C H., ..
2me+1 me cn"2n+l cnuznﬂ my 2m+1
- o 136003 |
U .
n=12234..8.
ms-mg=0,1,2, 3,4 (Notallare 0.)
% 2-2
. s - “ c “ '. . .-
S A H, . .C VAL 3t M S
- 2a¢t1 720 Cal2mit1
Ch=CH) ~CH
H C 2
2m+l ' ms " : | cu3"2m3+l
n 2n+l n'2n+y W 2wl
n=1,2234..8
m-meg=0,1,2,3,4 (Notall are 0.)
50
55
11




i p=1,2,3,4....8 50 merr]-nferr]=0,1,2,3 4(Not all are 0.) 55

' EP 0 353 393 B2 2-2 [ egp)h3asssesB1 10 15
n=1223,4..8 n{err] = nferr] =0, 1, 2, 3, 4 (Not all are 0.)
2-3 20 [err] n=1, 2, 3, 4 8 S
merr]-nferr] = 0278, 2, 3 4 (Not all are 0) '35 2- 4
[err .
5 - H.C CH H,C Ch -
Homet 1Cas 5, 3 3,3 Colome :
e I ol
2m;+1 n»c i+ cr ): c-:"z-:+1 .3,.-;
10 2m_.-+l fs c‘nnzn” cnnzn-i-lc"ﬂzu'*l

n=1,2,3,4...8
m; -mg=0, 1, 2, 3, 4 (Not all are 0.)

15
2-4
H,C cH
E ' c N c_#
20 : 2041 e s 2mi+l
e CH=CH),-CH
% et 1Cas LI C M, ..
Betl we Ié ' I mn 2w+
: : , | c ' . :
25 | 2met 1l me cn|“2n c nlilz . clan'«‘ltfl‘
Sl):‘l . 803R
30 n=1,2,3,4...8
. my-mg=0,1,2,3,4(Notall are 0.)
R is alkyl, Na or K.
3-1
35 B
- HgC Cily o
.o R[]
ot © - 2 .
cu:cu)z-c.um -H36@303
o i '
- Coll2ne1
n=1,23,4...8.
50
85

12
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. 2,3,
rr]

r
=1, 2,

50
10

15

25
30

35

4.

5

R

3, 4.

mMerr] =0, .1, 2,

3, 4 (Not all

are ...

EP 0 353 393 B2
3-2 [err] 20

n =1,

.8 50 nerr] -
s al kyl, Na or K 0353393B1
10 15 29T 4. s
8. - 3-3 [err] 45 40 45
3R|s al kyl , Naor K :
HoC cu3
0,4 |
pn-ca)z-cu
+
_l
cn“2n+l'
n=1,234..8.
3-3 -
'. B L HyC Chg
Qj}-(cn:cu)z-cu-(j@\ "
0,0 z _ 1 “No
-cqnzn cn“fn
S0, "S04R
n=1,23,4..8.
Ris alkyl, Naork.
4-1
W, 5€ cn N HaC CHq
ocH usc@so
CH=CH) ,~CH
n 2n+l n 2n+1
n=1,2,34...8.

13

2,

3, 4 -




on==1234... 8 4-2 [errkpgfbssesst - 30 n=1,2,3,4..:8 R
is alkyl, Naor K 35 4-3 [err] B .

4-2
5 o " HC Clg i 5 |
|I300 : 0Ctio
CR=CH)2-'CH
N
it |
10 :
Coll2n cnﬂlzn_
1.
303 503R

15 . - n=1,2,3,4..8.

R is alkyl, Na or K.

4-3
20
-\v'
25
uaco
30
o/
n=1,2,3,4...8.
4-4
35
u .
w o 360

45

n=1,2,34..8
50
55

14
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p=1, 2, 3, 4....8 5 55 EP 0 353 393 B2
25 30 n=1,2,3,4....8" 35 ' - b-2 Jerr]
45 - : | |
5-1
) “.30\ HyC CHy HyC CHy o
s
Hon, ¢/ % . T4
2 m«cncu)z-cnm CH 08
N |
10 N o [
Call2ner BF; Calane1 -
15 n=1,234..8.
5-2
| 2 n e i
e . o s @'803
'"scz\ H4C CHg HyC CHy T -
ﬂsczznm . w4
R CH=CH) - CH =<, 25
s CH
25 " C:>" % 27N, v 2"s
C K 2’5
n 20+l Cnﬂznﬂ '
_ 30 n=1,2,34...8.
Ay
5=3
35
s .40
45
n=1,234..8.
50 R s alkyl, Na or K.
85
15
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[err] -
40




S p=1,2,3,4...8

' EP 0 353393 B2 e poufudp 5 lerr] -
. P03 B1 :
10 15 20 ";n12§£ ..... 8 Ris alkyl,
or K - 5-4 25 [err] '
n=1,2,3,4..... 834 [[0075] For the preparation ofthe optical information

recordi ng nedi um of the present invention, firstly a solution of
the above cyani ne dye dissolved in an organic sol vent such as acetyl

acetone, ,net hyl cel | usol ve or toluene, is spin- coated on the
surface of the substrate 1. HoC Chg [ 007643° Chpe orgary sol vent may be
an al cohol such as netlgenol, eth sRanol , Y sopeQp H| Q toho.l but anol ,
anyl -~ al colo} e T Rl co m hex gmg)t naOI benzyl
al cohol, cycl ohexanol &r2 f & A EhtTols b :

cel | osol we, diethyl cell 0solV Ve, Ny vyl cetll osol vel net hyI carbitol,

carbitol, acetal, dioxane or tetrhhydrofuran el{letone - such as-
acet one, nethyl et hyl ketone, netflyh+1i sobutyl ? mme, di acetone al cohol,
cycl ohexanone or acel ophenone; an ester such as ethyl fornmate,
butyl formate, anyl formate, nethyl acetate, ethyl acetate, propyl- acetate,

butyl ac#tate, n=1234..:8 arny| acetate, phenylacetate, methyl cell osolve.

acetate orcel| |FoEthe W’é’! %ff’@ °Pt§a'r'ﬂf‘l’?‘€fh FpPeSting Rgjymeof the prasent ipventionairsti a solution

ni t r oet hane °f e qu ﬁ'B S°Brntﬁnct- PRAgENYACs Rne. ﬁetwwﬂm@hwe
sol vent Sucﬁsg'% 'R.Q esu ‘%h thanal ?191 cphl ri de chlho% i
nﬁf hyI db£aom aloo aleohol; (?co p@j % 8 a holb cl exan rorg)( 8 %ol an
Qor ide,” e ﬁ |J v dlethyl osolve but cgﬁl cetal ioxane or tetra- -
trichl oroet 9’ ;a%ﬁf n9 rﬂeﬁ!?l’et ng a0l lﬁF grﬂf:cyclo-
hexachl or op h&&¥onE Bacetbphnbné an ester such as ethy} fBl‘PrQ fon‘f'rﬂ acetate, ethyl

chl or obenzeg&atd) pidhyt Beetie? Bt 264186, aifi'abdtetd rpﬁﬁ?.ﬁ RERANE; meihw cGlibE&\FeOJc Pt SPGIRbIve
di chl or 0$50! |&uRs; a Rirohydrocarbon such aPhitsHethaRy, Niotianes Hﬁkbr&b‘én@ AtrstudRdl ¥ilRrobenzene; a
cr ot onal dehyiglgyendistfsbivéntduch RnS@chiaus infkhylerid chiBride fcRIbiTaHM, HBthyl bromide, bromoform, me-
di met hy! f or eRpeheledidenetyi chioride, ethylene chidridé, sthiiérekhisrRIb, icAloth&HBErichRF SRV IBIRE PIodys
sul f ol ane, Bneehiotied) by thlride, alckiarbisutane, Héxaeridiopropyiérie ichid@penbdner@inil whipride feblblobmn e
or net hyl . zene, o-didhlorabenzi@enthitidarobenzene, trichlorotoluene or dichlorotoluene; or other solvents such as par-
© . 30 aldehyde, crotonaldehyde, furfural, aldol, acetonitrile, formamide, dimethyifonrmamide, acetol, y-valerolactone,
—/ amylphenol, sulfolane, 2-mercaptoethyl alcohol, dimethylsulfoxide, N-methylpyrrolidone or methyl carbamate.
A metal layer is formed thereon by e.g. vacuum vapor deposition or sputtering, and further a protective
layer 4 is formed thereon. In such a case, a solvent resistant layer such as SiO, is preliminarily formed on the
light transmitting substrate 1, and then the above-mentioned cyanine dye solution may be spin-coated. Further,
35  an oxidation resistant layer to prevent axidation of the reflective layer 3 may be interposed between the re-
flective layer 3 and the protective layer 4.
Each of Figures 2, 4, 6 and 8 illustrates a state prior to optical recording by a laser beam. Each of Figures
3, 5, 7 and 9 illustrates a state after the optical recordirig. Namely, when a laser beam 7 from an optical pickup
: .- 8isirradiated in a focused state to the light absorptive layer 2, the surface layer of the substrate 1 is locally-
Yot 40  deformed by the energy generated at the light absorptive layer 2, to form optically modified pits 5, as diagram-
matically illustrated in these Figures.
In the optical information recording medium of the present mventlon, a layer behmd the hght absorptlve
layer 2 relative to the light transmitting substrate 1, such as the light reflective layer 3 or the protective layer
4, is preferably made of a material having a heat distortion temperature and a hardness higher than the layer
45 on which pits 5 are formed. By forming the layer behind the absorptive layer 2 with a hard material, the block
error rate of recorded signals can effectively be reduced, whereby it is readily possible to meet the standard
requirement of BLER (block error rate) being not higher than 3 x 10-2 as prescribed in the CD standards.
Now, the present invention will be described in further detail with reference to Examples. However, it should
be understood that the present invention is by no means restricted to such specific Examples.

EXAMPLE 1

A polycarbonate substrate 1 of a disc shape having a thickness of 1.2 mm, an outer diameter of 120 mm
and an inner diameter of 15 mm and having a spiral pregroove formed on its surface with a width of 0.8 um,
55  adepth of 0.08 pm and a pitch of 1.6 um, was formed by injection molding.
As an organic dye to form the light absorptive layer 2, 0.65 g of 1,1’-dibutyi-3,3,3",3'-tetramethyl-4,5,4',5'-
dibenzoindodicarbocyanine perchlorate (product number NK3219, manufactured by Nippon Kanko Shikiso
Kenkyusho) was dissolved in 10 m{ of a diacetone alcohol solvent, and the solution was coated on the surface

16
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[0077] A netal layer is formed thereon by e.g. vacuum vapor deposition or
sputtering, and further a protectiVeply3¥fissgq 4 is forned thereon
in such a case, a solvent resistant rayer such as Si(err] is prelimnarily

formed on the | iught Ht1rhar‘1’_sm' t.t_t.i n%. - lsubzlsé%agatg 1i,tiv a’ndff_lt eir}‘gtﬂ%kness
) : : . f
g)li() iO\(;:t irrggt :, 6E ?'Ene Icon'\é;jlex }'efragt%{? ingc of'@his ﬂgﬁt aggrﬁi?; layer 2B was%?.,; =ﬁ2ndrﬁ.b?:’ 0.0%.Asmen-

EP 0 353 3937

3 may be'si nt efﬁ"gé g% IQ@» ¥ attm n gHﬁﬁMﬂ ?foﬁnm \;sp%t 90 ;E@ermlre%tzr?a% &Ylﬁs dise, |

| ayer 4. to forma‘i% &' ::@%I%‘E f&e%bﬂ“éxqgfraéﬁve nde;gofqﬂ I t_rbli i lidyérlsheas A, 2lodE e
prior to oplghgkl = 4.6F @lrtHer Bn K 1ight lefistBive 18/8A4an BiBaVbIER burdtleteditiPas 2pin-coated and theh 7
and 9 il | ustelidd BSradiaBEnitR ultthvidhdt rald) © réHRld protdctivesyer £Halislg a INRKRRSGf 10MHEN @ | aser
beam 7 from anm@jldpticdl disd thuk éhitairidd, aSemicéhductor lakérhaiHgatwadeldntth af 78O At & Irrsulafd 8t t O
the |ighto alsingapépesdof 2Yidec With 4 réordidgpbvae: Of 6.RYW to Gdcord IEEM Sighids. THh &hid optiSel disc

| ocal | y def avasmayeblyack by a commertidlig avaiedie@D pBRETEAREXR- T3, Waldlengihglithe rediting lapdrbodth
| ayer 2, t o Af=0somm)pithecehy thy repodiictd wavefprint wasas stawn thiFigyrecifiriihe refiedtdnye of thisldist wad ed
in 7ered e/l wer.@8sand Iy, was 0.3§.0079] I n the optical i nformation

recor di ng nmedi TenCOfstandredspreseriberthat therefieictange, is at Idasty78%. lndipiigal lea$t 8.6] and iy, is from
absor pti the [0&y@9.7. The optical dist of tis gxdmple megtsthecstantagds: transnitting substrate ‘1.
such as the | ikyrber withrespact to ghejsaeprtical gipc asHpExgmaled cthe ortical agrameter p =jng.gdass/A was
preferably chagged “"th'ﬁa@“%?°fﬁ?%i°818ib¥1?haﬁ%ﬂﬂti‘Pﬁ‘“'ﬁ!‘"ﬁ%&th fthe ight serptive layes 2rwhergbye
and a hardné §°'E_1°§ yeep fhaqpticl garpmsierp apghthesfiectangs qf e gptiapl disc was as showg by fas solids,,
forning the THYEP"Shi nd the absorptive layer 2 with a hard material, the
bl ock er for ELC}I recorded signals can effectively be reduced,
whereby it iSreadily possible to neet the standard requirement of BLER
(block error rgf oy carbonate-supﬁiaﬁaggfg i ihg% rhafd? asin ExahBle §0l6lg of"ﬁf-Bfﬁﬁ%.rs',at?ﬁp'

I n th,e CD Stte:{‘r'a Sthi- ,5'-diethoxyindodi nine Wﬁdet @n erggﬁ@(ﬂk dis&%@fn'ﬁn\ﬂ-w n_isoB%pyl al-
descri begh i RoHolboivEHe wask@hiad By stk dobking BlréHn @ lighBablsSipthv RYEPD e of dUNPMA havink b thikHasd d
15 be under gf @t MR colpiex ifrRHRMdex & i Night@BsdrptivdiyeR @ whBRN S 2168 8id'K,,CL 605, b
such speci f ip& nfRE 834, EXAMPLE 1 [ 0081] A pol ycar bonat e
substrate 1 ofA éppbr Gin HRlARPELthBIAYEsIHEYS0D Al vis ety spittedngon i enfir si@fabedt thill J RS er
of 120mm angbrm 2Qght reflsctivelay@r 3. Aheadsmiblex refodctivebnderbiahisllightrefidative daya{si wad h. BI0EIg BV €
formed o i kg =shBof Ruttkervintthis lightuefidttive afer G, @ Jteawviniptmurable cksiptwias srin-ddat®Band cured by

+ [e¥r] m and &ragiation it itrdvioBt faysrto form a pratsctielayee baving aithigkeass ofdApmol| di ng. [ 0082]

As an or gani c Wyhe opicalidise thus ¢héained, glsemicdndestap taser bednpharing 2waveler@th of 789fnmwad irvadi-

" di butyl - 3, 3tedatadineay spepdaiib2 mspc with3 repordigg power of 6.0 mWjiorsprd éFMémscﬁlﬁlbyéstgaﬁﬁahe
per chl or at e dispyeschiryed bagkbcthe $arts LDplayereen yseddn Braple Iy wheraby in rerepdyced wayelerm e
Kenkyush®) shown in Figyeedi6 ypsebigined Jhq rafiectangejobthe gpt'ﬁﬁ' dige wis 2Lt u/lve W3 083781 1o/hop Was
sol vent, an8-3¢H8uss e geticy) disqe{ thisFxampiements the, ED stgpdands likedhe qrocading fyampleyt ¢ 1 25

by spin coait'gnﬁ %2 forma |ight absorptive layer 2 of a |light sensitive dye
- fil:m having Pif ‘°k__ness' of 130 nm The conpl ex refractive index of
e oo 2 B wp@;&;&ﬁaﬁelsaa e h SREAL |, ool A o ik
sem conduct R 90 dovie W to form Ilggéﬁ ;%ne_ agI/ i 6‘.6"4 %ﬁ?er%cfweeri?d]ex%ﬂhis

R
tLtQ five é]’@v«)ﬁ@ﬁm- n:] = O w :
0. 45. [ AN titm hBRRY a tckAGR | ﬂ%smbm sautfe??dg% e SmtirdXurrdda Or thiSdidcho @S
fornmed by spug Rhbdiek 18/3r 3. PR BRpIE rBiradiie firdGEof Bis ightretledlive Byer § Was ne = 0.088 HRYKY) 2

| i ght relsl eglb.\rartter Mifthis ightrdfidctiveRYEP3, SXultrRioleBititablé s WakRSinRbatddahdculed B radiation
reflective kaly@travidietags tofor & protective Idfer havingl a kiicRiidsd of10 3. 4.67. Further, on
this |ight refloeeioptioal disathes obtaineda sexhibondisctod lagdr bednt lakihga waslenyth/ah B80S wWas Bradit ed
and t hen cuetedatayinear spael dfit.2 owsec with a reconding bowel ¢f 8 AwiViDlo edcort £ sigrials. The, thiscoptical
protective Wagyweas playbdibackby the same CDayer asfuseliln Bxamplerh whereby the rgp@0@éd¢ wavefotninas
opti cal #i sehawningigylet1dwaeebtaingd. Jharefiastackest the ontisat disc waa 73%.d1/By, vas\OB aand bho, wés
780 nm was ©03p-ddusathe aptigal dige of this Examilg meesy the BB eldndafds ikethengreceding fixamples.

recordi ng powdfurthan with cespagyto the saraq eptiepl @ﬂ\ﬂsifgﬁa'% 3, tirpentical parametes ot=i gwathes/H VAT
was pl ayed changed withia g panga of from 010,98 by changing tha tBicinassides affhe lighh gheprptiva(qyes 2, wherey7 3.
wavel engt h & reifien pigheapting! resmater afnd the pefipgtance of fanpptice) discmss as shpway by i dptd line

r epr oduced Wi Pm was as shown in Figure 15. The reflectance of this disc
. was 72% Il[err]/I[err] was O.65, and I[err]/I[err] was O.35.

[0085] The CD standards prescribe that the reflectance is at |east 70%
|[err]/I[err] is at least 0.6, and |I[err]/I[err] is fromO0.3 to 0.7.
The optical disc of this exanple neets tlthe standards. [ 0086] Furt her,
with respect to the sane optical disc as in Exanple 1, the optical
paraneter p = n[err]d[err]/[err] was 40 changed within a range of fromO
to 0.8 by changing the thickness d[lerr] of the Iight absorptive |ayer 2,
wher eby t he rel ati on between the optical paraneter p and the

ref | ectance of the optical disc was as shown by the solid line in Figure =
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EP O ,353 393 B2 EXAMPLE 3 ' [0090] On a

pol ycarbonate substrate 1 nolded in manner as in Exanple 1 ,a GaAs
filmhaving a thickness é"h’e“fﬁg%d [err] was forned by .
sputtering to forma Iv&ht absorptlve | ayer 2. The conpl ex refractive index
of this IlgﬁPMgb%@'r"{ﬁ"F PLE 1 Iayer 2 was n[err] = 3.6 and k[err] =

0.07. and p = ] 96% otAe i
film havi ng a q e.bg( };?éd%) dr O:}f i%‘gff?an rsobs::;g?)TW#ﬁ? [[It w&j plr{) ??re
surface la 8‘2m dye fjlm h vingath rso tlcaTh
conpl ex ref[d(;‘;s‘l gf R ?1 |ve ayer n err

e

0.086 and K[ erglaimimdm iﬁn having a thickness of 450 A\Jl:dé '?Jnh&i" by sﬂ}&eﬁng o thE b&i?é suFfﬁéelo?ﬁfs g
| ayer 3, an tdrbrr.raa.yméfe&w&uureag) Hfle dofipleXirekiittivelnitieXlof HRAEIR FhriBdiile 1644F SHasthy, = 1.87 and
i rradi ati ongy=tzlo, kllrthérfon this light reflective layer 3, Rfa@bleticatiitie feSin WaY dﬁh%oﬂ&ﬂin@@ﬁréd’@ ir-
| ayer hawi negadatiénvith kf@adet s b@rtalphdBctive layer having athlcknésd @OR]umI 0 t he opt i cal
di sc thus obt aofR@ptical dise FHus cbtdkted { aemiceritator aed Bedirehavifa Wavaiengeh of NEginh vk ind8i0
nm was i rr adieaatadinear speed of 1.2 m/sec to radordZEFM siyaals, batjpe edbquadte récoftiingivae possible Bved with
recor di ng pevesordiog pdveOof MVhWOT he, tis aptidalFdidc siagiplaved bacKbyaig satnh (CB playsr reia Exathipied,
was whereby the rpgredpead Waweidrmiwias admbowdinEig@E ) Theyrefiectarre 9fibid optical Hisewss 79%1
wher eby tshe butbpk.owas€26, anthlyles washoaT h%ﬂ)mﬂ%hdlﬁogm Example does not meet the CD stangigsds.
obtai ned. The reflectance of the optical disc was 73% I[err]/I[err] vvas

0.63, and | COMPARATINGBXAMREE20. 35 Thus, the optical di sc
this Exanple rreets t he CD standards |i ke t he ﬂBrecedl

0093]  Furthéi"a o frat b"‘?‘ °é’ ° a"“‘t‘h
E)ptl CLI ﬁ:;;t? R@H”é;’ '}? q;; h ho solven t.wasvo;,o ﬁ; | €
atange of °r"§ﬁ1 t 0°'@ %1 gl ﬁgyef'n h*f"ﬁ'?@ r‘lcenessg[oezrsr"]" g '°a s[c p'

parameter p,g ivd. I8yl 5. FuALT, On tHis ightFerBEtivh ra §t c@.%bré QiWa SpintddGted
dotted | bnegy}, [::HSW Infadigkion with ultraviolet rays to form a oF 10 um, 20
[0094] On a porYféphitpiletiifis Shidldal sbicdnd 1R dsadbéam hwwg a&arsengrﬁm@dnms irRdiated
Exampl e 1, Qtdlfadar Sped ofl1/2qn/$e8 Wih SeSiidgiower of 6.0 mW to record EFRISRINAS Theh, thi¥ 8pTichi Qisd

di ssol ved i adflayal Bdck by @b sanid GrSsMyeaY Examio N Qherst! tNeErBroduliSwa0alGHinGks BY/sHoWi N
coating to ingdiireol THpltEflectance of this optical disc ¥BSE2UD 1 1), Cwds BB and I/kR Aas 0.B. A sBywd in
fi | m havéeng Figure g, e¢ egepattarh ofthe@dad{oetisighdl was he distpitt ana maya@rram@ere bbsafved. Fiod these

absorptive m, td%i’lm PMJEE Qp%klxeggof OA‘H‘S formed sgutt%gﬁl @ﬂ !hg Qnt'Pef su goﬂm |§cq form

+ opti cal di seesuigsthis optical disc does not meet[tier G sifneards / [err] = 0. 035. 25

[0095] An alum num filmhaving a thickness of 450 [err] was forned by
sputtering GAMPARAT/REXAMPERIBf ace of this disc to : forma
light reflective |layer 3. The conplex refractive index of this |ight
reflecti¥e | aMa polygargong eﬁ"? rate 1ymqided imthe ﬁn@rmﬁnner ag impExample 1, 0.58 g of 1,1"- ~diethyl-
Furt her, on313ﬁ| ‘“T"P pihylipqofricas Wﬂi‘é‘elp%{?é?‘a (pmé‘ﬁ’t '!H'F‘P?’M?‘Eﬂséfanﬁfﬂ?tﬁﬁ"@"f'@gﬁ' 'ﬁ“"\?\/as
spi n- coat ed %1 qn g %s[s?tcﬁqr 0 o sp%{opyl alcohol solvent, wascoat F%'f

to form a P\g | ht % trv 3Y85 daoftaﬁi zwﬁ gvgrg hrcI I(g Jl,;;p Thecomp‘exre ctrve

e sr ta trve an '
gongLl an% In:rhavrn g"thltt‘.km%lsg Fih as forime ysS ﬂ uﬁgceoftp’gg'@ h%\” ng
1.2 n sec tgﬁ%&aa fﬁ?ﬁmﬁm B e 55@%5 "'“a mﬁsofﬁ;qg? ’
even with ar br | disc thus obtained, asemrcmw.ﬂrla rb i ga engi ¢ 80T viels i
di sc. was pl ggst aRdaKspBYd df .2 BTt e eddhi BoweRSt 60 WRRS FIEbrd BEM sighMAETHRR Yhis Spical
repro- 4 disc was played baﬁUlS‘yQﬁla %!Wa%r‘&@ﬁse@% BB, iwie yghgﬁflelaﬁncemg as low as
ref | ect ance 104, shidhdreftBduction was hdasibiversus/ @Roptias dist §oos Adt bkt @feldD segarls, 20, and

| [err]/I[err] imesmvdatiéhdl optidaLitformiativi rétpiding Mbdid] b SdcktbsdriMgpoftismstioh & P& igT6rined
neet t he CDbéatiratehdighdsShsorptive layer so th@when tRe(Dykt Abdbcplive ey dr X Addoib&th@ laser beam and generates

[ 0097] On ah@oanddsthérehyareltedsevetrated, sublimedidetbenkdionmddified, seaimehernsah changeantay ibéiabsor-
Exanpl e ®. beddyheebove stocicabsaubingrpgeinn, endabitewill be formed in the light abscgptivejayed?2 it self. Pthenagsd, €
1, dissol veththepptiq! inforaation resprdingmediugiaf the presealinyertiion, a iaht reftagtivelayer Sdxpatvided tiphind
spi n coat i n§etight akspirtivg Iqyprgagnd a protective layer 4 is formet) behind the,jight refigative Iayen,vaergby itis
dye fil m haPpsablelp employ R fReewing pystemjpwhich sy "r‘ﬁye’ﬂ\P‘thH‘df'l‘ﬂ"%h*BWP'FPB"&I'WG’?sﬁfe mege-of a
n[err]d[er \r,\ggf$r6? re_hagly igat-dgfermable thep “W f {p Ietithe pubsirate | gbaorh the heakehaage of

400 [errf 'at'“ﬁfvgfﬁﬁffhérn'tﬁ tw HEP Vhefapees gﬂ@rﬁsa&%e" "mff’gmeﬂ '%E‘ef'&
forma r QL e Vﬁ: er 3 é)

reflective @{ﬁFe mplg, Ih rseo e H%é &9 5‘;:;‘? argi'ﬁs
by irradi atlon W ??O?Wrawo Lt N mﬁ\’é%ng rer‘na ectlve dgr er hav

t hi ckness ot 10 [err]m [18099] To an optical disc thus

obt ai ned, a sem conductor |aser beam having a wavel ength of 780 nm was

I rradi ated at a linear speed of 1,2 nisec with a recording

power of 6.0 mMWto record EFM signals. Then, this optical disc was
45 pl ayed back by the same CD player as in Exanple 1, whereby the

' reproduced waveformvvas as shown |n Fi gure 19 The”

o NN - 71 r 0= o N NN I |



L7 - EP 0

353 393 82 by irradiation EH! an oI et rays to forma
protective |ayer having a thickness of err] m [0102] To t he
opti cal d|s t hus obt ai hed a:se conductor Iaser vel e
of 780 nm e'Ffr'Qﬂ protegi °'ay°'4ha a gef\%ld agg
recordl n °r8t" Gy E) g: amaivg e pt' tion
9 pre in . e r4 rﬂ d ell htaéb Ezer Ina ir ;%%enal
| debog:ﬁ 3:26 &L@ hb R&abeh 6}}3 tab iybie 0y
the refl ?Ct Q(éﬁsomab dpltsr the form t d¥dPdents are
possi bl e. Thhted id és':ubﬁmtd Fiits, lﬁﬁn Qﬁémﬁ‘é? helg ultelﬁepl tﬁ’éﬂghtabsorptlve
[0103] In crptamrlobsRRH oftRb duftide of thé SbSHTtd 10djabHER E Iulmamﬂt.mayaz%m&kmar disc
absor bi ng pesdr teatidifg/Ch as a space is forned behind the Iight
absorptive layer so that when the |ight absorptive layer 2 absorbs the
| aser beam BEXAMRLERer at es heal ~ and is thereby nelted, evaporated,

sublimed, deformed or nodified, such thermal change nmay be absorbed by the
above shock aliseptymathyproethacrylate sehstiatp il havingithe| salpesitems iwcubstrate incExhmmpidnt, 0.65 g of
absor ptive [N&ydhutyR3,8,6.8'.5-hexamethdindodicarbpcydnine fyrr¢boraie as aganing dyectlisseived ori0 mé of
recor di ng neipeprmpyfalcphebsolyent wam coater Dyespin corting o formeHioht absorniivetlavpe2 hasipa:s thigkness
provi ded®beffi%d Pt"h'E!‘eI°P"QP'Rx refrastive fﬂt’?X\Péth's light absorpfive Jaypr 22”as and‘ %17 ?ﬂddftbe%‘i §Syand p
layer 4 is T Befed nd the I ht ect|ve Ia er

IS
hec]one SRR vg "%f%*‘ Eiblid e Lt
heat - def gr Fu he:ac a t(jéﬁ,vcﬂgﬁ é"t V'?' '° 'Eeﬁ' f%ﬁ?g‘f fpdang %%Wr b

lrmdlaélon }mt

av ga
the heat Chanq-ahe %.sLth elfé}. VE? ,swuaa,es srnftxt.rr,?e1
pr ot uber \ pI ed Rbyth e . EL oot . E refle of
[0104]  For @Eérza dﬁcwhsn75t%, kot pv&aa. LAl ©
1 used had ge Weikds 1RE%: g( D785 d a hea
di stortign tenperature (AS D648) of 132[err]C under a Ioad of 4.6
kg/ cni err] . exd\geas, the protective |ayer 4 had, after curing, a

Rockwel | hardness (ASTM D785) of MBO and a heatdistortion tenperature (ASTM
D648) of 150[ @ntlfelsama bt transrhittiadisubdtrate. 1Gs kgpdangxampie 1, oldagef 41'-disthiils, 33 8-taainecal
i nf or mat i onthylessodietibaiglindetitatooyarine ércisordtx asgxlyanine dye dissolvedtinT® mirobd eettiyl iscbutlylky-e r

4 behi ndiot htoné solyait, wels seatqdtby spin doating to f@miadightalsberptife iayenettadng sthickmegsaf §/12 pm. The

: heat - def or redoiptex gefragyerindexefithis lighDabsorplive fayeri2avas nhst 2.6 and kulre?.0d) gnd drenadalb. =

change in t@é1.] i ght absorptive layer 2 is absorbed by the substrate 1 and
optically - Asilver fiimfipving @ thiqknessof 50 Awe formed by euttpring outhe eniirreusface ghiiyedisc g form
dents ar & f ®lighbraflectiveriayer 3 Thesomniaxsefragtiye index-of this ighh reflentiva avandhiasiNeed] 0-096 and kur =

in Figur® 352 F‘t’§'°'5° 'r‘ﬂtgP‘LFﬂéﬂ“’t'ﬂ'et%@ qt@g‘ﬁ'?‘%’ﬂ%ﬁ:??‘f’%ﬁé"'f‘&%ﬂ anfqureq é’é“}dt?%‘tﬂ' on
t he surface" ah'@" dsf?T’ ’? of 10 um ht algorpq) ¥%e

| ayer 2 of Eh ; { I8 hso g 3 c(;rtli‘:d esa : am e1nhen,
[0105] To a 5 8 a ys@@é faén was us p ca di ctjibéng% mp?e%mce%eg

t he subsj r g 1&.?1 fs b | ' i

53 3 5 hexarret ylin E'Il car%ocyan ne fl uoroborate as a cyani ne dye

di ssol ved | ExAMpLElger r] of an isopropyl al cohol solvent; was coated
by spin coating to forma |ight absorptive layer 2 having a thi ckness of
0.11 [err] m Haghe samBlight fembiMtiRg‘subdiatedi @b L¥eR i BXdMNle 9f0.65 131051, 1" laBINI-3385 S lighlainy

| ayer 2 asthp{sar-bis(diméthdnoRiiwholinki&dicatbocyatinePerchioratd a a Sydnlng bye] dils@ved il {0aWeref a da-

0. 38. cetonp B12dh6l soldent, g bted bylspih Ecatiighgfonn d tightalssdastice 16yer THAWingd £thicHnessdD.10
formed by spuiThecdmplpxeafrattiveindan bi thiglightabédptive jer 2 esn,d =205 bl IR0 # 0108, and p = Ngy,d
-light refl eddd=0.35ayer 3. The conplex refractive index of this |ight
reflective | aperudinym§imifaeng4 thickngss bP508 Awvak formed by sputter@ on the entire surfdca phthidisc on
this |ight Voédmedght pledtivelzyer 3Thegpmpiexirefeactive Index of thisdigit eeflectivi laverbwas 9,ai=1.8¢ et ed
and cured bler ¥ 7-Ptrtean op this fiaht reflagtive laver 3, an ultraviole) pysptie reginyyes spig-cgatadiandicured by ir-
protective T"ﬁ'z_té’r"wlth H%’ﬁ' mﬁ*?f?ﬂ%k?f&'g%"“’%'ﬁyeléh quing @thigknessof 10 um 0107] To t he
optical dis tthe o Bf"éﬂs EP°bFERﬂ E‘ﬂ gnals wrdé‘b'ﬂf'ﬂéﬂ“? 'ﬁanf‘?fés E‘zﬁﬁﬁ!“ﬂ'?dhﬁl?ﬁ-

ICB Ei( gyer a é%‘@r rlsc “"as?%%g’ ;”gg%g %‘ﬁ@iﬂ@ %%%am 8 g’g& this '?péedt‘”ts

di sc was 75% err and I[err]/I[err] was 0.35. Thus, the
optical disc of this Exarrpl e neets the CD st andards i ke the
precedi ng Exanpl es. 40 EXAMPLE 5 [0108] On the sane light transmtting
substrata 1 as used in Exanple 1. 0.60 # of

1,1'-diethyl-3,3,3,3 -tetranet hyl -

5,5 -di-t-butylindodi carbocyani ne perchlorate as a cyani ne dye dissolved in
10 me of a nethyl isobutyl ketone solvent, was coated by spin

. coati ng to forma |ight absorptlve Iayer 2 having a thickness of 0.12
[ et r] U The ~CONpl eX ref ract | ve 745 index of this |ight~absorptfve |ayer 2

~ o~ o ~ N



" EP 0 353 393 B2 ' o sol vent, - was coated by spin coating to f'or.m

-a light absorptive |layer 2 having _a-gpm'égg s of 0.10 [err]m The conpl ex
refractive i ndex of this light absorptive layer 2 was n[err] = 2.75 and
k[err] = 0.08, and p =n[err]dferr]/[err]=0.35. : [0112] An

al uni num i [EXAMBRE hg a th| ckness of 500 [err] was forned by sputtering on

{he entire our g}ﬁtﬁ%% st °v=§ En .

n[err] =41

£l I ysgpm coatin rmahgh ﬁélayepf‘hgv %, of0.13
reflective plapef.u&t,éaﬂerax ! hgﬁt‘é oo B2 s MBS 27 09@ o d
by |rrad|at|_Q,r15V\At tra- violet rays to orm a protec ve

| ayer 4 havi ng‘\nasllwﬂﬁﬁ'}‘lﬁeiﬁéa BlcknbSs dr860 A Was formed by sputtering on the dAfird 3trfal oflthi€disc to
optical di sGorhaugnt RRbdVe18YEr 3. Tid\ompexi@tractiviidax bfafilightedtiettive laji? 3 Wad, SBOEUNd 2S
i N Exanphe ke =BE®Further, on this light reflectivelldybrss, ailiraviolet dlirable resthvap by euitel afidcultd by he
same CD pl ayrediatich wits etttaviafet faystofdne a protective fagdy'y hintirg artidékhess bfaloga. of t he opti cal
di sc was 72% Toftreropiical disethu$ obigirmd FE6Isignalsielerd feeardel in thessamp marmer 3 irBExamidle LT hert, he
opti cal di scthisdpticahdisc Wias aiapddcbacikchyitihe same CUDlagar asuked thd-xample 1, wheretlyGhe refldctancend
prec edi ng BEtherppticakdisc was 72%, 111/l was 0.62, g Afiga|was 9.33. Thus, the optical disc of tl'[‘s(ﬁg@m])le Meets he
light t raﬁnsrﬁ'tetctq %*Rgd%'t!ﬁdgﬂhap@@iﬂa&m in Exanpl e 1 0 65 g of

1,1 -di propyl t et r amet hyl - '

bi s(1- phenyi oﬁ‘Pé’t‘mY'-ﬂe’Fmﬂ-Eér bocyani ne t ol uene sul f onat e as a cyam ne dye

dissolved in 1 r n |s y a cohol |

Coated by st éﬁs tt; f e t% T
ﬂ’l/s i ght r(}r Y a er av essffo oegpu? Theap’n Ba garg{ve :
”[e”]d[e” di he light reflective layer 3-h the proteFiveiayel £ EF i sighaid VibYd rBdhr

thi ckness Ofntﬁﬁé ot a kTS tﬁé%ﬂhbymmimcw} Sied f&eiemta dafe aﬂﬁ@&es i
this di sgs t g, Exahy 1, whereby I"IImwasomand 1 Whas 028, ba%lraecﬁ;@w&sasuowt £3%.IRPbgdal
refractlve |dggi&ggsgét"tealt@¢uma,a§flectlve Iayer 3 was nf[err] 0. 086 and

kK[err] 5. 29. 20 Further, on this |ight reflectlve | ayer 3, an
ul travi oI et exampdE & resin was spi n-coated and cured by irradiation with
ultra- violet rays to forma protective |layer 4 having a

t hi cknesg of 1@lthessamp Hight transmitting substrate 1 as p€pdl indEkamplent, 4 $iliormzbatingibgedivas spircested

« Ob¥ai ned, FlEMtgckgesabiabout20amiasavedizesistant ttehteestoiien, asannganicdye fofonfisha light absdrptive

Then, . layer 2, 8.5 g of df hisgjubtgrththelatyaninesrepreagntegbythacidlioling khemicaliféraule waedigbived in

pl ayer as ud8nt pfp dimetimfformanide sgiventeby t he refl ectance of the opti cal

disc was 72% |I|[err]/l[err] was 0.62, and I[err]/I[err] was 0.33. Thus, the
optical & sc of this Exanple neets the CD st andar®is 25 like the
precedi ng Exanpl es. . COVPARATI VE MPLE 4

[0117] On a pol ycarbonate subd$t rafe’ ok ded i e sane manner as in
Example 1, 0.35 g of the sane or 30 as used in Exanple
1, di ssol yaed in 10 nferr] of a diac& ong alc Sol vent, was coated by spin

-coating to forma |ight == § absoyp+ve | ayer 2 having a _

t hi ckness of 0.065 [err]m The optj‘cal pardete p of this light absorptive
layer 2 was p = n[e'fr]d[er”r{g[err" 0.21.

[0118] To this disc without form eflectlve | ayer 3 or the

t he sane
manner as in Exanpl e 1. Then, thi s pl ayed back by the sane
CD pl ayer as used in Exanple 35 A, , by I[err]/I[err] was 0.70
and I[err]/I[err] was 0.40, but t refl ectance™as *as | ow as 43% This
optical disc does not neet the CD standards.
EXAMPLE & 40 [0119]  On the sane Ilght transmtting substrate 1 as used
in Exanple 1, a silicone coating agent was spin-coated in a
. thi ckness of abBiCCH:MC-0r sol vent re5|stant treatment. Then, as an
~ organic dye %sq"&?watsweatﬂ gpin &‘l?g'ﬂﬂré‘ﬁ‘t bsfrate 1 to form  light absorptive 'aﬁfg"ﬁd%ﬂf
of a sol ubI éd@ft"g r'{ (gg@@ ?'é‘lff“’ﬁg? @ive 'quFM'ﬂgh‘@H@ﬁﬂt'ﬁ%tFyefﬁ

us. 8. The peak va

e th tu
‘2’?3 di ss8 Veas measu erature gradiept,of 20°C/min in a mtrogen gas by using 0 cologtg\latg A(E&A)

manufactured by ngaku Denki K.K. with raspect to the material of this optical absorptive layer 2.
Further, a gold film having a thickness of 50 nm was formed by sputtering on the entire surface of this

20
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" EP 0 353 393 B2 [err] 20 R
-C(CH err])[err], MCo. %’ 5336384 ON was coated by spin coating
on the above substrate 1 to forma t absorptlve | ayer 2 made of a dye

|f : | hmt agg\élrggqtggmlgcmess of 160 nmer._o tﬁn heX erl?eZE £Gh LittSvidie? 857 2b1eqbsir vhsS
Thg S, mpggooa%gy@ gratp(bx)%d@gi dfth IH’%VI ive la er4 having a thi 10

T
'ae mposi U1 on tenpera ure was -

400[ err] C ™ sured . . &% meamaét 13 788 h di-
20[err] C'm LPB{E egll d'sgthi‘%: ta" asemm,%‘g P10 M iSrebdiBEl sk? Iﬁ%e:\n this c:::call
manuf act Ur e ‘&? layer sused [h EanﬂlJ'H rWherd®the Feﬂecta‘ﬂ& dT Bk Bhtical!
of this opt}; % ﬂyoq{y tlz -eye pattern was 0.63, EQ!]@QJ (36 MRs, thd optithidish bfl M

having a t hjgleassie md W&d S IR5 the PreBading BtintpRBi N ON the entire surface

of this disc to forma light reflective |ayer 3. Further, on :
this |ight eedMmeeidl ve |ayer 3, an ultraviolet curable resin was spi n-coat ed
and cured by irradiation with ultraviolet rays to forma

protective | apapptialliise wagprapatediincthees® nahnet 8s i Exanppia 8 except that in Exanjp@ B2dn] epdxy
t he opti cal resih gisc Havingsa prdgtoaverfaaied an theeurfacobydpbotepolymerresthod (rhete priwierizgtion method)
wavel engt h wis ug@Dasriin lightdrapamittingisatistrefe 1, 5.0 g &8 Or-bis-3p-hydrexypheaylazeFcygroxypaphthglene
m sec wish ©ilBacioHBR. mgnyfeshued by Orient Kagakn/i¢I6) disselvddn 'F‘EM o pig H%{P%ha"ﬂﬂﬁfp'"ﬁ?ﬁmg
opt i cal di sdiregilyon the discwithout wamgé{}?é%b&@kngﬁfe'lt FRéf°’§'

Exanmpl e 1, 94180 apy "@ M!G"F @f‘?"é‘(?t'adﬂd%a%?f attt’l‘é

91was
I[err]/l[erlf°m‘i91i‘? ;g AiEresy ‘B'“B‘S" ' P:j ‘3?'&;? roijve.
2y InJpjp palcy c Bp.a 'H o er
P o i %g&%ﬁﬁ el
[\8122] AN OBﬁ$ ‘gg%éﬁéilséﬁtﬁs J%Faﬁ?@&?ﬁs.gﬂls%% recdoiEd HHa's etﬁa%nér@s ﬁ@%leel ﬁlen

except that layerasusedlnExa e ﬁ@éﬂyﬂﬂr@le&érﬁﬂﬁ&ove

l sa
formed on t f l?l% b.62, Brd ITpWwas2a8a] on
met hod) yas b&%%gé e eobb atﬁeﬂ} Ttm T ght transﬂ?ﬁgpﬁg subs|tvr ate 1, 5.0 g of

Cr-bis-1 (2gkngsiexgphenyl )azo 2- hydr oxynapht hal ene (G| Bl ack HBB, - 40
manuf actured by Oienl Kagaku K. K.) dissolved in 10 nferr] of :

di chl or oet han@\n\acabdNcWas prajafd ifthé SifrlenyaniEn aé i Exdhhpiecs axcép thettin Example 8, instead of
costing t hethsiskitdn®BoatiiigbilG SROIRYRE havin@a fhizknessof 30 orh vasfamed pa ihe light tapemittifg sub-
havi ng aset Histedtg et redetivesPutiening with oltrageh geghdnd B6TalobYi(2+acetoxyethyl)-10-diphehyigmino-ifigr

« of_a thin fithyemefisgicarsdcyanine pérehirndteldisaaidled in i161imfrof Amacstyt agetope sdivent; was gpis-cpaiedhed
as the |i ghtheread todaiialightiabsprtivedayerRrhaving a thickness of 130y Thededl P3i{ Moy ] thefomplpycre-
conpl ex r ef fraative indexiofitie fighbdbserplive |ayey B of this seficpldiso was 2, @nd the imaginpy parkkywithereof

di sc Was 2. @8s 0.G8nthus.p& omgq qqgf lue of the thermal dempgitnq@feg}pprftumétp@mter thﬁab@?
Thus, p % Olighoabserptive fayer 2wea 219é-hk va ue of the t her mal deco -

t emper at ure ofT°E'W(SP“°"' disg Hus obained, EFY W g; the zame ﬁ%{ref ﬂ/é en,

| ayer 2, wad B‘La wes played backbytheggé wﬁ%aﬁ,ﬁsﬁ ?"Epalt‘? :s;% al ned
EFM si gnal s 7028 Fé‘mﬂbﬁ’é‘ab'?fﬁ"ttﬁ%eyg Mg Lgadguts "Fhen

this optlcaksﬁg'b“aé;T 4as pl ayed back by the sanme CD pl ayer as used in Exarrpl e
1”"—”\/\/nereﬁ’y Yect ance was 80% _ and I[err]/I[err] obtainable

by the eye pat iPUE sailedbRhet i%xQn 535 thlal if Exdniple[eChstdad WRS
0. 33. jlﬁ%@'],ﬁi i ngfﬁ dho.s mﬂgg sfiaégﬁécsaom&p yER A

a tyrene resi

~in the sane oFm'aQ fight tréhemittihg aﬁﬁpt%ﬁgf h@’é%ﬁ}iay&rh\aﬁnglaﬂhl&%w 30 nth was Ripheakbredh by he -
Si | I coNneCOoghitlkhgBeN 1.0 o & 3 3L (1 RWBHyprOEVI5[B 8- téthmekGBRdICiboAnNEoILe® silfonate d
on the |i ghtiiskdivadi b int braGiydiekpscbtoisiveht Vs spin-coated thereon tolfarm e tightsbsarptive tagar 2 hay-
Wl t h Ni t I 0Q Gy aMeknesddel 148.nm, fhe Odht reflective layer 3 was formed directly on this light absorptive layer 2 by

- ( 2- acetvaciya vdpgt Jepdsition] iapdtenjikcimessivbth®bidpherl ¢updblerype lepax resia whoehanged to 5 b
anl ne per chiToe mbigan ingsub the @cinglex rf@ctivg pdexof thé lighhabsorptive layer@ecof thisopticel| dise wes 2.38a s
Spi n- coateed ahkthe magingry bart ko shefepiyres 045khus, p=i0AZ. The peak value of|the hept dch"ﬂ&%'tﬁ@)te&"
t hi ckness ofpera®e ofithe ntedal pitbd light abqorpﬂ\[eéayp 2 wes 286%C. corrpl ex refr act i ve index
of the |ight aledsropticaldiscithyy alpained, EFM signals wergypoqrded in thsame HP"'BT fraeplel. Jheny 4
t he i magi na% opipal digqwas pipyed back by the game G Ripyer agygad in Example) 1, j?{j g@gg"ﬁ?me
of the ther Y and ku/hop obtainable frofm the eyeppiiann ¢f hseqd-ut fign 'Bt'mt(h » Sl ¥ the
above |ight 2hsorpiive layer 2 was 240[err]C.
20

An optical disc was prepared in the same manner as in Example 8 except that in Example 8, instead of
21

w9t A jeen g dor iR TERTN Foer eI e LT T




" EP 0 353 393 B2 .~ [0125] To the optical disc thus obtained,
EFM si gnal s were recorded in-the Sagee Rg$Re @S i n Exanple 1. Then, S
this optical disc was pl ayed back by the sane CD pl ayer as used in Exarrpl e

1, whereby the reflect agce was | 8% yor having "\[ﬁé%" &)ys speti -
Obt ai nabl e PElel 3"’ ‘% ;gé;srrgtﬂ? ‘t,tgﬁe;lé;;@ ﬁ’é%\ ggéygs ?sdg%rlameth feﬁ ;
cefone alcoho so

I[err]/l[er? nlne erchlora v n 4 in- gﬂgt. o
oier, ¢ R P A @‘%‘ﬁ wi ok
lr tab

Exanpl e 8,

pOI yst yr e”era e‘?§b @M‘@Jl A de osrtron Tl{tarealgart $ tff: %gesrﬁﬁ :\;ef

coating on ¢Beeimalddbomposition temperature of thé B fot' ﬂh@gptﬁél Q&Bﬁ) ?ay 2 %;{
Siderr] | ayefp hayttd dise thidlobKRES BFMPignale weirétafied IR e Bkine thRhd? 8dtn ample 1. Then,
sput t-eri ng, thisldgtidal diéc Was played back bW\e sam&CO blayer as used in Example 1, whereby the reflectance was :
3, 3' - di - 3- 78%; b}, Odikable Trof tHe' eydpatthr@ lof theTkdi6ut Wi RblsafAs 0.84, BROIYRW43®.360! Uuene -

~sulfonate dissolved in 10 nferr] of a hy- - dr oxyacet one
sol vent wasEXAMPhEd®at ed t hereon to forma Ilght absorptive layer 2 having a
t hi ckness of 140 nm the |ight reflective |layer 3 was forned

directly on t Angptical disg waslproparest in the saragyreanne? abip Eyarcnla Braxcapttbat indixaronts 8, i glass saimd
of the the light absorptive Pregﬁtavysgarﬁmsveﬂﬁ grepithsutgpatinga silicgpg qogting agAnk ¢ was
the ||grﬁ’ absor ptive | ayer 2 was 285[err]C.o, WX [0127] To the
sanme CD player as used in Exarrpl e 1, | ectance was 70%
[0128] An optical disc was prepared in the sarre as in Exanple 8
spi n coapi napdeolytiutediensi was ispin-coated on the light absiorptivedagiet 2 inraghigmiéss bf Winen, dnd thdnerlights. 7
s ol vent, walow 383 404 Sisaut @Bl Teaneak value of the themahrcompsitindemnpeaturegfdhe mateiighforng
A R e L T
opti cal absorR bMﬁal ﬂ ﬂ%@ﬁ\g £r]ng'as in Example gx pttt{ap %& of an
B L el

same CD pl aébarngafe sHiS6he coalingagBAERd SiollayeV\RRing B Yhidihéds b0l i b Korie infd3%of 1.45
[0130] An ogptthalight refiective lages 3 prferpaatinding layéche same nanner - as in Exanple 8
by the %Il 1 ow ng chem cal formula dissolved in 10 nferr] of a
coating a silicone coating agent, 40 [err] . 45
of a gold filmwas formed thereon by vacuum vapor deposition. The real part
0.04. Thus, p = 0.37.. 55 The #eak val ue of the thernal

disc thus obtained, EFM si ghal s were recorded in tthe same nanner as in

t he t hi cRne%fBateas used as the light transmittingjsgbsisate b thendiS aofiananapic dye mpresented py the Bllqwinga s
2.35, and the imaginary part k[err] thereof was. 0.1. Thus, p = 0.42. The
optical. disc thus obtained, "Egl‘?/l NYMAl s wer eyrecof d in the same manner as
and | [erzg]ll [err] obtainable from the & t he read-out signals
except that in Exanple 8, instead of the ' silicone coating

i ghef 1, 1" - diefiastivellaygr, Bnale oB4 goldditim wasfoimel tHerebh byivacyumosegdr debosifian aFhe omay parti ng.eof

the light gbporptivelaye 2 wes fog20 1 54076- a | i ght ref | ect ive | ayer 3 nmade of

i magi nary pagl, IJEE‘?U] was 0.07. Thus. = 0.45. .The peak val ue of the
optical di S&gén ld?er@ bsdh cal forfnlil& dibsoleet i t&afb Qﬁﬁ- as
and | [ ers ] / Wdsprovitieddeiwdsrtrdlight asgofbmetutyermethewg;ht.ema&waiay&rtse ligRR Ao iV layek SifdteS
except that in Exanple 8, a glass substrate was used as the
tetrahydrof uran sol vent, was spin-coated on the substrate 1 to formthe
and pol )éput adi ene was spin-coated on the Ilght absorptive layer 2 in a
nferr] of the conplex refractive I ndex ofthe |ight absorptive
deconposition tenperature of the material for the |light absorptive |ayer 2

{ Exanple 1. Then, this optical disc was played back by the

changed to ‘E!‘erﬁ?' formyla disgelveddriy| 0 mi of 4 tetsg M’P{g’aﬂﬁd‘t‘*ﬂ'e wassRipiceatediop the suhsirate 1 fofermy
15 peak val ue of the heat deconposition tenperat u/r?;f the mat eri al of
in Exanple 1. Then, “ thi @!lﬁ nas pl ayed back by the
b .
was 0.62, and I[err]/I[err] was 0. 33. T PET XAMPLE 12
agent, a polyvinyl acetate layer having a thickness of 60 nmwas forned by
per chl or at ethe complex refracgjve indgk of thellight absprptive (ryerj2ef thip optical discivag .82, enrktheiineginany part
a gol d ¥ 1 m wddthe eptiadisathys obiained EFM signals wess saserded i i@ s3me respner as in Example 1. Then,
t:her mal - deconposrtion tenperature of the material for the |
in Exanpl e ?oﬂnalrghtabsorptrvelayerZha& a%hickRéss nif biSthe §RSrafktnit Nr@ ﬁ&k1 withotithe
was 0. 64 andtalgbiefilinlwas forriet by Wiasumyapdp deposition, and polybutadienelwéé\dalelinh3nickness of 20 nm
light transmtting substrata 1, then, 4.5 g of an organic dye repr esent ed
l'i ght absorptive | ayer 2 having a thickness of 160 nm w t hout
thi ckneSs of 10 nm and then a light reflective | ayer 3 made
| ayer 2 of this optical disc was 1.82, and the inmmginary part k[err] was
was from 200 to 540 C. [0131] To the optrcal.
*smﬁrayer*ae‘ﬂsed“rm'anﬁte T WRET ey tThe™ T ef | ect ant e wWas ™ 75%



- EP 0,353 393 B2 ' - and I[err]/I[err] obtainable fromthe eye .
pattern of the read-out signals was OP% |Terr]/I[err] was 0.32.
EXAMPLE 14 5 [0132] An. optha 3| SC was prepared in the sane
manner as in Exanple 8 except that in Exanple 8, 8.8 g of an -
organic dye represented by the follow ng chenicalkR formula dissolved in 10
nferr] of a butanol solvent, was spin-coated to forma |ight

absorptive | ayer 2 hawngattﬂc s of PS nrpomyt he |ight transmitting
substrate 1 without coating the ' e coating agent, a

: Slqerr] | ayer having a thickness - 0 nmJandYA refractive index of 1.45
was provi ded between the\s=ght apsorfptive layer 2 and the |ight
reflective layer 3, a light reflecth1ve Naygr 3 Wade of a gold filmwas
formed by 10 vacuum vapor dépositifon and "pol ybut adi ene was coated in
a thickngss of 20 nmon the light rg Zfive Lafer 3 to form a -
bi nding layer. [err] 15 20 R
-C(CH err])[err], M TidJ[err] e~ part nferr] of the
conplex refractive index of the | absn)rptia er 2 of this optical
‘disc was 2.0, and the fagi nary part¥|err] was 0.2. Thus, p =
0.46. The peak val ue of the thermalk deconposi tion tenperature of the

mat eri al - for the above I'i ght absorptive layer 2, was from 300 to
400[ err] C 0133 To the optical di sc thus obt ai ned EFM s| gnal S
were recorded if ?‘ﬁ@ aMn’E ':ranner as. |n Exa

optical disE mp ragtiye. 8Y°'%Y§’%f§@3°P‘l'?"'I§J?& ?eo’ nd
wher eby ¥ het ? | MV@% WS p = O;: The pea [’%FP'F‘T“B'B'I g 1"§°f
i Omot gg eytg ﬁglte optnb:al L;? mgngf Q:ere sanx n?and rla %r r plle[1e'q'helt
was : tical dlsc e CD laye as L&E rfln
prepared LRI BN v e PREHT ams ghioh i as
the lig Ing su ?ate , an epoyresm 'S ”Ftawnga

pregroove fgmmgqgl |ts surface by a photo pol yneri:zation met hod,
was used, 5.0 g of Cr-bis-1-(2-hydroxyphenyl)azo-2-hydroxynaphthalate (G|
Bl ack HBB, mapHbghldis€Wasii¥epared in the same fbrin@its i E3@MHI4I8 Kxckipt thathh Exdiiplediad the ilbht
nferr] of audhbmittingEudstidied!)@n Sty REH d¥EHEVIRGU Hegidddd 10hhedBn itd¥ubfacti by & pfdts Fuhirlel-
W t'hout sbhr esation methodAfas used, S08J U Cti-1- @O dt6Mgphetiyf)adost tytroynaghthalate (O Black HBB,iman-

i abgor pti ve idfagedd by Ofient KagakeK. K disdones 100%¢ ol Hdichiomethamsotvent wgdspinropétbdan thiy disc

| ayer directly withaubigleatrodnt far sivbnt essisndeto Wwars a fight abschptive lagert2l havitmya thigknassaf ¥50por
deposi ti on e atdweelight reflective iayér@anade/of alsitygsiim Bas farimed directly bp vacuurmyapondpposition as the

of the corrrilgbtxeﬂeeﬁvp&wlsv'éhemﬂeettnaioftﬂmomplgmfraab@mdptw‘e lighy plesorpiiveddyer Zf this
opti cal i septigghdiscway2.05-and thelimadingeyparh ksywap 8.62. Thisep [ P.39. The peak valuepf she(heg) de-
Thus, p = 0°°H'9°s't'Ph@"‘B@'a*N’°\PélhﬁE‘a‘6'l'a' ¢fithe light alsorgtive {Aypr@ares RRASC errper ature of the
mate rial of {Hhige PR" P's‘atb'ssc%b %g;; signals were ’“P’& thzswg"az @‘g”?'; Theg
[0135] To t'ﬂ'g;t’f gtﬁasm ekl thasame G VeE'Fj‘\% ggé E‘f 'tcﬁwt%e
sane manper drt" ShiAr ?d m"‘fﬁ‘?e?{e pattern °§the rea '?‘HF o $t ayed

- back by “he )&WE?P pl ayer as used in Exanple 1, V\/ner eby the refl ectance.

was 80% and I [err]/I [err] obtainable fromthe eye pattern of the
read- OUt s' gnﬁlt ﬁpt p%l%q nJ tL@éaFnL/nl ld'EF EJ inﬁ% 8?b§cep t that in Example BERML‘IE

16 theslhconeooat a siftond i vk Spifiboafad Yithe nd bbdt & 15AERickRRNer
as in EX@ P40 fim R (2l ddet&y@RIBL16-diBneni Ak RS é?ltylehglﬁadlcarbocyamne perdhlofateONne

coating agesdsolved u$10|rﬁt’Q>f3£lﬁc6t§\§de&n¥ﬁﬁetﬁ VB spORhtBdkn & Bonltd B d IG RtlabdobsEyet 4 Hahd
S u bSt rate ling fithidkrieks of k3D aktf a iight réliBdtive layer 3 made of 4 il 3f 4h-afloy®f §did and iridium in a ratio
- ( 2- acedf@x ywab Ryrhgd-with adti¢khesa yi SBliimUdectly dnlth@kghtydbedigtivé lapel 2 CThe lsaC st n,6f the
per chl or at ecothptesmirautick index dhetigitiabdorptive layer 2 of this optical disc was 2.4, and the imaginary part ke
50  was 0.06. Thus, p = 0.40. The peak value of the thermal decomposition temperature of the material of the light
absorptive layer 2 was 240°C.
To the optical disc thus obtained, EFM signals were recorded in the same manner as in Example 1. Then,
this optical disc was played back by the same CD player as used in Example 1, whereby the reflectance was
78%, and ly4/l,, obtainable from the eye pattern of the read-out signals was 0.62, and ly/l,, was 0.31.

EXAMPLE 17

An optical disc was prepared in the same manner as in Example 8 except that in Example 8, no silicone
23




22 S . ' T EP
0 353 393 B2 of an acgp yss53a@ed g€ sol vent, was spi n-coat ed
thereon to forma |ight absorptlve Iayer 2 having a t hi ckness of 130 nm

and a |ight ora flect |ve |t%y sglll sg,a 9 %pagdL@)goquxypqu,&eeﬂs
iridiumin % i cetone, solven
ﬁd{&{iﬁ mne olt.&ne a: ptl ‘i}j %llm ?tﬁlk:ﬁs t :]) " ?ﬁ}% 5p

directly on ifide-

conpl ex ref I oratdd eb& F‘e§m &rvpfa&éfg in a thickness of 20 nm, and Ytfe'| cfﬁe

this opt j Cajaydll Wes 1ihed therdon. THs at %eaﬁa(expara&m In@éx(of th¥\isht dBsdrtive ummf p
0.40. ThempRepdeal\dRt Was 2085, dnlifhe tn}fh@ﬁt It Kape Was 0.1. ThusASCOMD Dl pbdkVBlud SFHAREALM €

of t he mat egdnipbsitidh tehb&aﬁ:ie@hhe ARGl dI the Vight bisyiplive faydreeswad 46ker r | C.

[0137] To t he Tome batiedi digd tgs oblaiied, BN Signale dere nfcbided iy tha kame/manser BEi6 BXHDB 1] Thed,he

sanme nmanner thizsptcal disx aagpiagedhackilyehe, same CD player as used it Exanple[i wieaby ttle flectinée was

pl ayed back70 atdia/ls abtaindd® froindheeye pritern Sette fend-8ut sigpsisovas 0.69i/aed ighy wdsi0:s2.

refl ectance was 78% - cand |[err]/I[err] obtainable fromthe eye
pattern of EXWRLEA8- out signals was 0.62, and I[err]/I[err] was 0.31.
10 EXAMPLE 17 [0138] An optical disc. was repar ed in the

same manner a#énpPpticeise e sé’"!?a"é‘k@ a‘f‘hﬁf““P’rﬁs ingxample 8 gxcepithatin Example . no silicane
coati ng ’ége?ﬂat"iﬁége'\*:ﬂ%ﬁ"@ﬂe"cﬂ'f t'lei‘f%" '1’ F?l“'"g P'éfﬁg 1161 fbéjﬁ’?f’ oii’sf%a i'te"F"Bthgoated

3,3 -di-( 3_ B msp%c acetone alcoh olvent, was ‘spin-
fol o t| an Z S film having
Kt gl adi Car? ﬁg éz m a H% %T |Bn 3\’{ hereowh‘?ss um Vi porgde Ié‘|t|c>n and the
ybr oxyace §j|ve r'3.wi n%t red rt . ompl xref |ve lndex the ig lQ
ivkekech ﬁ,jq S yn%t f ﬁ% ictigioudy gt
nm; a polysyy eoﬂtﬁ{ﬁlﬁ%e@% of the light absorptlve Ia

I ght reflect yge ﬁ%ﬁﬁ.séhds%b@m Q&ﬁﬁw récOrdbt th th@@&inetr#!ﬁné?a&ih Efd’dp}éq iy, er
4 was for meghislohREiIMRE wasPifed Had! by the same CD player addbd in BkdMplel1, HerebjiBe FeRlbBRInBswas
refracti.ve saylexd Qi bhiéindble@in tRlegepditbrn \6Fthe ANEbut Sigibls waB0.82, AR IVIgAkas@l33C VaS

2.35, and the- ‘i magi nary part k[err] was 0.1. Thus, p = 0.42.
The peak vakExmMmrE1bhe heat deconposition tenperature of the material of the
| i ght absorptive layer 2 was 285[err]C. - 20 [0139] To

t he opti cal diAs opticél disc wdstpeeparedin thEMmagmhsnnmwrmmded ini Eixarbpitee8, 8 glaes sub-
manner as i stralodiich Wes riodifipth byrthe photo polymer method wés usedgsithedight trdisgitingsuebsivate §.alien
back by % he4.Sanfan OBarid dygepresested bythe follpwing ehepice! farmulaiesolvi in 10vef of e fetrahydrafyran
- was 70% solvent, wag ARin-pated difectly an the sufvtr@tm wisheutcogting Fhetsﬁ@newﬂr}samné taforgra lighte
r ead- out si gqsfg{ptgem%' 2@a\gg a thickgess picBony qrfi@ﬁnqz fipkaving g thickness of 60 nm and a refractive

- EXAMPLE 18 index of 1.45as formed thereon by spulltqyg_gg{@]:l thelight mﬂp@&? taypr 3 tgaq,fggreﬁhgﬁ%n. ed in

t he-same_manner as in Exarrpl e 8 except that in Exanple 8, no silicone
coati ng sggent was coated on the light transmtting ystrate 1, 6.7 g of
1,1'-dibutyl-3,3,3,3 -tetranethyl -5, 5" -di et hox# X /@

yi ndodi car bocyani ne perchl qrgt ¢ giesssel ved in 10 e

al cohol solvent, was spin-coated directNe e
to formg |light absorptive layer 2 ha
f”‘l”m havi ng a thickness of 50 nm

rg] of a diacetone
substrate 1

s of 90 nm and a ZnS

refractive i ndex of 2.31

was forned-thereon by vacuum vapor depositio the light reflective

| ayer 3 was forned t hereon. The redl b@ nferr] of the
complex refractive index of the |ight absorptive |la 2 of this optical

di sc wass 2.5, and the imaginary part. k[err] was 0.07. Thus, p

= 0. 42. TheTheaed parialady ef tigf comblex refpstivedeiexeftiedightiabserptieniper 2ubfithisoptidal disc was 1.82,

t he mat er i adnddife imiginaty pgih kensdtieseof wesiopd. Thesy o F 0.25./The peai Y4lwerof {h€heat decomposition tem-
[0141] To t preatypeftemategiplofthe ightabedmetine laren 2 warkans209ta848°Gaer e recorded in the
same manner ado thpontigal digg thus pbtaimdeFFM signals were gspordechp the 8350e reagper g i Example 1pThaged
back by % hethisqpticaldise waspaved back Wé’@&amﬁc%k@f?b peused in Gxampler]y wherpby the feflectangaivas
was 820  78% and L/l obtaj ‘°If'f"§|“feje?‘f paiprnof theytead-opt pianaisyas A52 s lllpeVas d3er n of

t he read-ou 62 and I[err]/I[err] was O0.33.
EXAMPLE 19 &a@'%%'ﬁf},&a%% optlcal di sc was prepared in the sane nmanner as

e it SR i R i b, ?}mﬁ "
i

substrate lygnf pfft - |ght absorptive layer 2 ha?ffg ﬂ’uL

fol I owi ng clffdeamd ori‘t@éli"g’hk'aﬁsoﬂdu%ﬁ VL & titkridds &F16 hin r?aufgﬁlfréf b bold
sol vent, was spin oated directly on the substrate 1 w

coating the silicone coating agent to ¥orma |light absorptive I ayer - 2
havi ng a thickness of 80 nm and a Sierr]. filmhaving a

t hi ckness of 60 nmand a refractive index of .1.45 was forned thereon
45 by sputtering and the light reflective |ayer 3 was forned thereon.
[_err] o . 50 :

e B 1



353 393 B2 The real ngpt 3g{§y'3r3]1 of ‘the conpl ex refractlve

i ndex of the Ilght absorptlve | ayer -2 of this optical disc was 1.82, and

t he rg{jy art k errL{hhereof was 0.04. Thus, p = 0.45. The
peak val uef'B'?“"!sH@m Y SPHER VPP her at ure of the

mat eri al of the Ilght absorptlve | ayer 2 was from 200 to 540[err]C.

[0143] To the optical di skgCh Rus t ai ned, si/fa¥y s were recorded in the
same manner as in Exanpl q,@ Eﬂi@ 42 Mi\gz\ﬂﬁﬂgtlcal di sc was pl ayed
back by “the same CD pl ayer® 4< us ' (ﬁb%/ the refl ectance

h

was 78% and 'hceN“] rr \@ Vé:ﬂy e eye pattern of
t he read-out signals was P¢62 | [err]/INErri~xgnps 0. 32.
COVPARATI VE EXAMPLE 5 94 10 [0144] An optic#4l®disc was prepared in

the sanmg manner as in Exanple 7 except that in Exarrpl e 17, a solution of
8.0 g of arTheregpait Gdftte mplee@&autmdndgyoftﬂeagmmm hger@h@hﬁ entifal disrwagll 4, and

di ssol ved it ith8gimalcmartkatherenfi was BignHius, o3 022t | Spi n- coat ed
to form a 1 i gTethedpticar diacithue obtajnedy EFM signols weye ﬁWMF@‘@g“’B‘Pm‘fE‘E "r#nama'ﬁa Then, . -
pol ybut adi dhisontieatdisqyas pleyssibeck by the spee CD player as used in Examplf 1. 4jerghy he reflecta ggﬂé;rs
ina thlftkr?é%sa'ﬁﬂﬂfwd?ﬁﬁaa'ﬁ@“t“ﬁ'&ﬂap?étrgﬂ!ﬂ'“‘Pé“laf' aytsjonals yas, 004, agd loflop ¥ag § Bl m

was f.or ned W?@?%HW“’"“”“"CD“'““V eqi¥si tion. - 15 [err]

20 part nferr] of the corrpl ex refractive index of

the |ight aﬁ%@“ﬁﬂ'% 8 of this optical disc was 1.4, and the

| magi na% par k Sl i \}far;epr eOf |n e o3 nnInJyﬂ Exgm'le%&geptth in Example 17, d-~7091<§1'5]

To, the tlc1a G d ’35 ﬁmﬁ%%f Sk otnfing: G

nner-as 1yt IIQT tlvela er 2 havmgath %o@%'nﬁi ndm@ﬁreﬂ@eave(?h@h/ﬁdao@aCk

by the SanPof fmedth n'b9 ﬁ'@ééaltpbten.ﬁ,%i‘ 1h8 GénidléxQefviative

§tﬁ£h% 2. 6f 4nd MelimayirRbyail &), tRéréof @bs 1.61€

58%  nden of theR: ShbcRitva tapek 2bf this GERba i
r ead- out255|%[§1 so\agsalogh a*ld eliéml Ierr] was 0.30. This optical disc

does OTo thM.edm&bttmIs laﬁalm Em $ighlals Werb Rocér@si[rethé saime natver asdh ExaotpleVii Then,
COVPARATI VEhIEA%M?EhE: Was played back by the sahé)dB} fjyerss usqiltin Bxainpled il Stheratstheretiertaneavasn
the same nedanmiad39%,thelyepafibra ofitiie readoumptignélénees nbtisleBixand fii/lg, ahd |5/l ware getimeasutable

35 di et hyffom3hedeyd'patBin.- t et r anet hyl i ndot ri car bocyani ne perchl orate

- dissolved in 10 nferr] of an ethanol solvent, was spin-coated to

+ farm a | i grEXAMBEBRDti ve | ayer 2 having a th| ckness of 120 nm and a Ilght

reflective layer 3 made of a gold filmwa rredthereon
-vacuum vapor deﬁvgtbwaéﬁ#'scmhtP drflengmy ?t'“aP!-[I{fF dbéSF""!"h'éasE W?X' F%RPE?
i ndex of thvem|an gwerd!;msferr Wé" and. a" 'ﬂnefd'ame 1’ P‘mf"rgja"l;& %fg;@& zfgt"

2.6, and®tHd A ?qf fr. ion ue |tn su
[0147] To t?ﬁ@‘é} ‘E‘&%%‘%?‘T \g‘;ptit]anQ; Tg,fﬁ'ﬁ

. h
Loaar] 10 1NCas i m ety ity J%ﬁ-%&iﬁ‘ﬁﬁﬂﬁi e
back by theKlkeawas issolved s0| &f % rsﬁ" L&Gﬁg&ﬂ

L9 2 ' |
T dear’ 4 im:éi"z.m:ﬁﬁ{%? »E fﬂ‘f*%‘i*@tﬁg fo}mm;‘épﬁﬁﬁ s el v

eye rgékt: &Udled by the diameter of from %3 m#tof this disc e form ENgWiBkbetiviayer 3. The real -
[0148] A polakGayde 4 dbrpiék rerrachivdaiabt &f%ls ltgﬁtaé%ﬁ&ﬁé [ager 3Wa 0LbF0Cdnd e dmdiharycpajtik
Kasei K K.) wél%\llb NBusp £ O145; KihESorhis IlghtZefidtave layer 3, polybutadierrandsiticarie ackyiatémdsiwersf
120 mMm agd gph-dokteEin tikkAeERSsN 20im Al 7R, Pspbciivaly,i and thas an ditdviolpt @abodesin Waswpinh a
Wi dth of 0. éafe@&ridcited by irradiation with ultradielitirdlys @fforth. a(pRtectiveridyan 4havinga thickness 6110 dm.6
[err]min a raglihetptica dies thas dbtaintd) @ sehhiconduclor lasef bem baving atwavelehgth ofi#80 hmwaeimgdis c
fornmed . ated at a linebyspeedjot G2 iniser with k gicerding pewer of 8;@uWisrecdidERM signals.{Tihem t opticalh g
substrat e 1discwas playsg back by @ dotijerciely availaple GRimlarer (Apeex XB-V7 weyelangth of Q‘h'lead'"g laser
absor pti%e beagpdr= 780 no), Gherepydhe reflectancgiofthe iaser beam wes 79‘--"!‘%1"&1?@?}?9? f4°'5th3 eyes' -

di benzoi ndoehﬂe'awabe?awlﬁélg'p?@r"@ﬁ P&h2rE o ¥es @Bt nunber NK321 9. actured
by Ni ppon KanRbe &ppRidags pregeribe thatdhe reflectance of the Iggeg W?Sﬁ;g 7%"(5' 'H’["‘El'sr 387 '§

di acet one aftdfled is € QR19:0-TrHus thaqptical WW%"@B‘B‘F@G“B ¥ 0ati ng on the

surface of t substrate 1 to forma |light absorptive Iayer 2
having & F@fé‘&?of 130 nm

An optical disc was prepared in the same manner as in Example 20 except that in Example 20, a polycar-
bonate disc (lupilon, tradename, manufactured by Mitsubishi Gas Kagaku K.K.) having a thickness of 1.2 mm,




- resin. The

' [0150] Then a silverfilm having a thi ckness of 50 nm was formed by
sputtering over the entire surface ebo 93891 ON covered by the
di anet er of from45to 118 rrmof thls I sc, toformallght reflective

R .adzrar*’gwfraﬁ:r: il r%ﬁ i
ofw ha

5.45. Thus, the C and a spual fom1e duts %ﬁ\ @%e ! 3
- pol ybut adi egﬁ,‘d StetbroPirdi ﬁ7§.91'o
of 20 4 molding, t.ﬁ gﬁ.ﬁ 1Y€ gord il s H a@tﬂe rEﬁla\‘.ﬁ fa r3,
curabl e resigpy n%Péxp reﬁﬂ tﬁlu{n Y uih Wast hﬁgd'bQQplrW:Ja{h Méhvthlg
. 24 flective layer 3 and the pmﬁectlve layer 4 made of the ultraviolet curable resin. The real part n,y of the oomplex

- EP 0 353 39%fMetive index of the light reflectivé Bye? 3 bfthid dplichl disciVa®b.86; bridie im@giaFy part K@ whdutB42

t hi ckness ofrhukp £ 0.45.1TR8 inside range of the diametef 6FFfarh]46 T80t nE ol dpticdl dish iS&sd-dalisd ROM
obt ai nedf a (resitnly meaiory) ragion| she the ol side rarga uf theisretenoférdorm 180) fol1170hm i& & Cecoriabisasgion.

i rradi at ed To the recordable regidn ofthé optieabdiscstpie eltained, EFMsigmhals were veictrifeddn theesame thianhgr -
power of 6. @s imExanple29cThen tHigdptical digsaMas playeth back by the sonumerdianavaiitible ©Dpieger, whereby

pl ayed back theyeflactansanidhedasai egm wasitYootinl b/iGIDbisinahie frong g xepatitin &/ R readravtsigasisyt h

of the readway0-bhandlslgewasPBérr] = 780 5 nm, whereby the
refl ect affce of the Iaser beam was 74% and I[err]/I[err] _obtai nable from
the eye pat E3p the r ead- out Si gnal s was 0.64, and

ILerr]/hI[erH ’g?"ﬁhﬂﬁ? Tg\ gP °§ ] Th é ds scrlyst%e

that the re h‘j::%;’

tztI?l ggts;[ Cgl e%; r% h an am Irtudet:;a 30m':I“ Es r1!BI']e 08 nm. E% g
i ﬁgﬁ‘

coatm
e AR W LTSI

§ protective layer 4 was formed
disc (lupil Qﬁthe i:érﬂQﬁMa e AR tﬂfﬁ Iﬁlg \’eaﬁfi?t nKSRK sbrifielretractive

havi ng azst hindise & i myeladbfﬁiétoﬁfca |s3%§ 1399 and the imaginary part ky/Was %.685) Thi3) And
an i nner di agmber of 15 nm and having a spiral prepit 8 for CD fornat

si gnal s f or medrowieloptical dist #iisbbained, EFM signals Were recofdedin {he sdinjeanier pBlampib 26) TRYA,
[err] mand ehiguipticaldisd vaslpidyed batk by feicdmmberdisli guailabie CI pthiyer/whbreby thd reflecaine 4hd lase8 0
mm of t he dbeam was¥0%, Bil i) obtainable from the eye paftera@f the read-But Signatsewhs 0162,5ndl /1., was
thereof #itR3& wWidth of 0.8 [err]m a depth of 0.08 [err]mand a pitch of
t'1n6 [err]min a range of the di aneter of from80 to 117 mm of
the di sc, WEX8MPLERS f or med by injection nolding, was used as the |ight
transmtting substrate 1, a gold.filmwas fornmed as the |ight
reflecti ve I a%/‘é"r" %ca'deﬁuampgmaﬁﬂrs #8/manaeriap injEx W&Weﬁ “%'“Fm"tp!?r?@@'éﬁty" |
2 [err]nf agtye ligr ‘éfﬂé\“t"?' sBEi“\ﬂfééna‘t% f'i“] &efighs peflpcy ?yefa
and the pro F lg r av tysp ooatmgbet n this li ive

n exof i

;r:r:z,f;* é*"% fgr;t':e.a:;.ra,, e
r ef ! ?ﬁ;'r;’ep kx%' %th&s % edi esamema Exaﬁ\cgl 2 .l?'ﬁen.
: e @l allya fia ft r '
rret er “of aﬁr«&m %! Q\d hel Bk ble froth Eﬁb tua%k i &-oﬁt%igﬁalsstﬁas %fﬁ'aﬁ A
(read only gmgory) region, t e out5|de range o di aneter off fom 80
to 117 mmis a recor dabl e region. [0154] To the
recordabl e ergueuE2af the optical disc thus obtained, EFM signals were '
recordedssi n t he sane nmanner . 25 as in Exanple 20. Then, this .
optical disc vasplaalisedaspeephrediy the Beneteannes ainh Bxadmple 20 aictp thhttn EXEmplé 20/ @palyolefin
wher eby t he disc(manufactured by MitsubPdtrochiemica €odid. jiwae used aethe lightinanewitting’ siibstragericithe light
I [er r]/1 [ er ebsowliveddyrighiadngatijckness of 90 pip wasformed withof, 1"-dibetylr3cha1 3'dettameihg15!-diethxs
0. 64, yindodicarbocyaping p@rthqmq /ah peryl pqsmmgr and 8 Ainy!l chioride layer were formedby /sl icpating
30 BRANMPM tiickpgsses of 40 nm and 10 nm, rpgpegiivgly, hetwenntthedight absomtivejiayer Hand thedight reflpctiver o
sane manner !a%& 3 gplatigumtim wasigmeg e%tpe ligh lecti"ﬂ ays ArAgH (e protectiye [gysr ¢ wes fprmadon the
di sc was usé‘ﬂ“ ‘&Ee"E'YPéaYP'i ‘P°‘t‘ WSFP%?FPE‘P? indayes Thespal part ny ¢f the &SVQ“’SH"%"HE
di sc was sufj '6° ‘3? &‘ ff, and the | 'm"g'"a'y partk..waf rT" ?‘hde
of 30 ln a-n optical eép ?HJ ba E’edh.‘ﬁ ? erclaly:; 'WE% e en,
resin |ayer %an a%ﬁ erea outsi 'ﬁf(fcg

p J)bYalmrz]able fror{t the eye patt? hl X

resin layer, re f nesses nran
respectlvely 5. 35 betmeen the Ilght absorptlve Iayer 2 and,the
light reflective layer 3, an aluminumfilmwas fornmed as the I'ight
reflective | ayer 3 having28 thickness of 50 nm and a
protective |layer 4 was formed on the light reflective |layer 3 w thout

I nt er po- sition of a resin layer. The real part n[err] of the
conplex refractive index of the light reflective |layer 3 of this optical

di sc was 1.99, and the'imaginary part K[err] was 7. 05 Thus

PTG ““’"”"‘“"“[0156] o™ the “optical d| sc thus obt a| ned CEFMTTTTTE

I S . o o o p— o ~ N M



was.74% and |[err]/I[err] obtai nable fromthe eye pattern of the read-out

signals was 0.64, and |[err]/I [err] EP9 85539981 EXAMPLE 24
55 [0159] An optical disc was prepared in the same nanner as
i n Exanpl e ég“ E%?t that in Exanple 20, a polyolefin di sc
(manuf act ur @ tsui Petrochem cal Co. Ltd.) was used as the |ight

transmtting H"g@uﬁ&gwgg t Neq I o %%%E&ts mvlﬁample 20 except that in Exlalﬂﬁgéo én gb%\“ ng

a thickness rate 1, the light absorptive layer 2 havrng a thickness of 130 nm
%61 - di byt yg,as?ro ed?\mt’rﬁ% 14&&;{ -85t 3h t@l 5 Mﬂs& e pereiarate Hiim of an al-

loy of gold and iridium in a ratio of 9:1 was formed by sputtenng as the light reflective layer 3, and only a ur-
0 353 393 Bekhane resin layer having aQﬁiEIGrQésQfﬁrﬁn wet forRé6d bylspih Edating e@eer tha liit @flé&l\mﬂyer
chloride | aygid tepratectiad 10REY. il BRipBrt 6,9 Sithe tOmpIek rbffictle MBS Shetifht flediine Ry 3 60 -
nm respect this@ptisal dBE iviieca®, drddend inagiiaryepas Ry phs 8@ Thaye+0.&4.and the |ight
refl ectiwe | ayethe Sptical digd tausiobtained, EFNIsignals wére recardbddrethd dame manner as in Examplé 203 Trien,
refl ective thiagptical 3isc wasehaydudagkibpthe cimmeesidiyavailabld CDpigyef, wherehy themefiedtanck ofgfieliaser
refl ective beapevas 30%ianthbillt,, abtzingbigtsern the eye raftern of the read-out signals was 0.61, lagd,/lg'h,, washe
real part nf8%r] of the conplex refractive index of the light reflective
| ayer 3 of this opt I cal disc was 1.61, 5- and.the imaginary part
k[err] vids BXAMRHYE ?hus p = 0.38. [0160] To the opt | cal d| sc

t hus obtai ned,, EFM s naI S Were recorded |n the same nne
20. Then, Anoptrcal dlsc 8 & ﬁ\gle hﬁz | y
i 'Hn $ Nag used as the lig
i wit 1 v JJ

avail abl e Cpe

: , °ﬂ;‘§“ tfa % L
Was ;P A)zoan %zfogycjs gt‘ar a%l of éf an ﬂﬂgﬁég ati
H i i anate layer havi thicknes
[5\0%61] AN %ﬁh%@gﬂn e?&eem I ﬁt‘?zé&ﬁal m-rmgva 4 mét of e &
~except that rebif! The aft n20f thé aﬂvg fndex of the light reflectiVdiayet'$ hr?ﬁptfc @
transmtti ng;;&ngStﬁé"ﬁ,'g@n;ry pat,tt}%v,}aggb-; TﬁJ;S,p;@“ ve sfayer 2 having a thickness
of 130 @ was 1é@é HPtial disc thus obtained, EFMI éldhals were recorded in the same manner as in Example 20. Then,
1, 1' - di but yihis 3ptidal dis¢ was pladdibackdy fhybanﬁne'fcraﬂfhvﬁfaHSED blaydn) dherébly e eafiedtinee of the laser
per chl or at ebeat was 72%,@hd Bifl,, Adbtaihyibl©frond thie dyecpatierh bfi thl ré#d-out signals ¥as 0.62, iafd Igll,f Résd O
of 9:1 was és.ned by sputtering as the light reflective layer 3, and only a
uret hane resin |layer having a thickness _ of 20 nm was fornmed by
spin coa®i ngXAMPLRE@en the |ight reflective layer 3 and the protective |ayer

. IThe real part n[err] ' of the conplex refractive index of the

li ght reflect r\oephp%t?eqwasprerarqdm the S5 e mangler ag indxampie:0 gxcam thatimiexample 20, a-pQlymethy
part k[err] methacrylate SC (PAWgT gagpnanm mgnuf;ytu:ed@y Kyowa Gas Kagaku K.K.) WTWB(QTS thelighh e
optical di sg%"g'n'tteg SHotate i the '*@F—t\hsg' ﬁ!&y wwsarr@mmao r'ﬁW*tsrt%mg%mﬁ' 1r?eﬂ%§¥' as

in Exan.pif ethyl 55'-d| H :
commrer ci al | dé' 'a 6! °| !
was 70% an yef;_ °f & Ysl’) A g'ﬂ‘l' wa@ﬂy"é’" 9 btﬁ"" 1"as g dight ¢
si gnal s was, ' & Palat o8l 3&“ v.:focu::'brereﬁ;p

signal's vas Cenatders 'Iplarvt ;
2 oL B plas 4 aqeﬁt%ermmg g ¢ atrrstp AT BR R el

(Acrypet, tr ad@mamcau @i@&hﬁsests.usoe@kmarg% tvéfu Ric§Rdd iRRYRRe fnner ds ifExhmpe g0, #Rad
as the | i ghinkbaiad dlsé idsPyed back by the commerdithBavaiRibiE CB piajeR Rhdroty EHe reNe&acB biitheRaser
| ayer 2 wasSbdamiwae dz%vlah&'llﬁllbp obtainable from the eye pattern of the read-out signals was 0.63, and I5/l,,, was
1,1 -di batyéa3q3, 3,3 ,3" -tetranethyl -5, 5" -di et hoxyi ndodi car bocy--

ani ne perchl orate, and a filmof an all oy of gold and rhodiumin a ratio of
9:1 was forExaMAbE28puttering as the |igh reflective | ayer 3,
and only an isocyanate |layer having a thickness of 20 nmwas forned by spin
coat i ng bet wedénoptighl disc was prepgred in the same maarfer asdn Example 39 ewcer8 thatinl Exdmple 20 ghelighi ve
| ayer 4 Fradebserptive lagerghavinagthiskneps of 130amwas fermed with 11t dibutyd-3,8, 31 etramethydy . 5t diathox-
conpl ex yindodicarbocyapipg pegghioralpea g qtﬂf@nwo*rfmm@slﬂre@mtref'@r'reé%mendltwecsved#vef

pi 4 weg focoed ga ot ey ayer iy regLpar i g CpRplex
LIS a5 letractive index i g feiocive Iyar m.scommmfﬁg@'% 5@ oy st B, <

Were regor d.gHTo th (H?e us o nals % J tl]hen

ot et bR ”E‘%tr il rrfarr:r T
wher eby t heb attern of re d- , and was .
I[err]/I[er tarna fom t e eye pattern 0 e re srgna

0.62, and | err]/I[err] mas 0. 32 EXANPLE 27

[0165] An optical disc was prepared in he sane manner as in Exanple 20
except that in Exanple 20, a polynethyl 40 met hacryl ate di sc ( PARAPET,
tradenarne, manufactured by Kyowa Gas Kagaku KK.) was usedas the |ight
transmtting - substrate 1, the |ight absorptive |layer 2 having a
thickness of 80 nmwas formed with 1,1"-dibutyl3,3,3",3 -tetranethyl -

5 5 d| et hoxyr ndodr car bocyanl ne perchl orate a Sigerr] layer having a



50 was 72% and I[err]/I[err] obtainable fromthe eye pattern of the
read-out signals was 0.63, and |[ergp§bdsspsgqWas 0. 34. ' EXAMPLE
28 [0167] - An optical disc was prepared in the same nmanner as

i n Exanpl e h in Exanple 20, the Iight 55 absorptive -
| ayer 2 havi égMSK‘WR}Eﬁ%@@b% 130 nm was forrred wrth

1,1' - dirbutyl - 3y 3pRarade L,,gsept,er el 8.\4 rfe mannél'a t that in Example 0, a polycar-
car bocyani ng,, 'ErE &¥ln 'q nﬁt rmu%‘ fal &&EF ﬁ% nh&%mét@rf Brhh ¥
layer 3, ;anghyvinh8 spifa 'fc}l"%D fgn&s th of 0.6 um, a depth 810.08/ ) dnl 8 Pilch of
reflective kgymlin §rawgetdmutd.ahat.9d’fnaﬁué !oQB i of heldse lahtl 4 Sh8Ipregrbb@ 9 Bided Hiitdide
nferr] of t{neresraviih ®ithlofd.8 @k, aldiith 6r0GE m @hd a pitch of 1.6 um in & Rfgd df BB tiah&térlofrednt 86

| ayer 3 of {ohiismaptthedic, Whichvay\Rened bylifjsctidmoltiRg; whdiRgd Mahelightaiahsmittigsistriva $,

4. 64. Thus, afjd ashiOmideh film was formed as the light reflective layer 3, and only an epoxy resin layer having a thickness

26 -10  of 2 um was formed by spin coating between this light refiective layer 3 and the protective layer 4 made of the
EP 0 353 39@tréiolet curable resin. The real paInG 3 the corbrtex refpttive ildexthif the light teflectivatayersaud thisEF M
si gnal s wer evticat dieg WascB. 1, anditiredmaginaey pad ki ops 3& Thys, % Q4P [The ede ramge of the diameter of
thi's opt i cafroufle Sham ofihia eicel terska ssycaliedcROVirma o mericpy)sasi o the oibasingy o ,
V\/ner eby t hethp diemeler of fier 89 fo 1 him|isastepordsblg egion. To the recordable regieg °f7t!1°/ept'ﬁﬂhds° thus

[ err]/ | Fer phtainediExMploppiewere rapprderhia the sameypanperagin Sxampip20, Thepy this gpticalidispwasplaygds -

0 64, and | rt:gm %gtme craWégar bl player, whereby the ﬂe ?r\y WS NG l4/lp
[0169] An o udd t“é‘t?%%a“b’r‘@%‘t’étﬁ ‘r“hs'%"ﬁ'éwéa?r@f’ er 33928, Exanpl e 20
except thatFx@‘%E Ie 20, a pol ycorbonate di sc having a
t hi cknes M an outer dianeter of 120 mnand an inner dianeter of

j\_/ mm an haV'Arbg t %’ e1 of disc shap haﬂ qur o? FE%L:%E& dr§rt|eq;|l§11 150

7 med Wi t N it S SRl Gl 1t g 55T oA 0 i, e fratrfaf'
1.6 [err]m bl afd d RBO& 10fim, @molded by injection molding!! 2MET €r of ‘from to

the disc and gogRt 1r1a-h.bnn%%09¥&raﬁetms BRlet iRl isdoblBartioBfh RO perdhiokats was MtésGMB uofo

0. 8 [errkm mof a hydroxyacetone solveRtETHisl5oRf anangoaieQ by ki Evathgaon elsGbbtrath 11o Brnl £ighd M
i N a range ssorptive isfbr2maNingla tiidkndss 61}, 560 76 tm. Tike re AFarOM,, lohtRe Ebmplex refibidtiGd Indak.6f the

f or med light absorptive laipdf 2wl €65, arditheNMagiharyhart k@ wad8@e. as the | i ght
transmtting Sudtet bathis light ataorgtiva lagdr 2 GrSiOuTilh hdvitg watdckhiess dge.obf SEnnt Wes fdrmeri Hy sput-
refl ective fedngess ttig enkancingdmiey 16ah refigntiveylayecS inarielofig Him ohanvaliygof gold énddikanies & aghtio?
[err] mwas é@riredndshiclapssiof Paatwammizd thaeembyt vapuim vapor deposition. The rdal pgH of nens of the.
refl ective famplex refaciivelindeyof § @bwm haxer [IGawasr.48. Aveetdingf p FR&3.ul t r avi ol et

curabl e resin Theﬂn@‘ fitgayloleiuraple resia weg spisfcogtpdoncthmabosdight reflective layer 3 and quesfl pyiEe ve
i ndex . of t h&atiop ¥ ”'V%’PI"E’@!S" tq/farm apretpctive Igyer 4 brvigg g pidress °fdP§'€ vvas 3 1 and t he
i rragr nar par tTo Fﬂgﬁg dﬁ&tgu%obgrnedrﬁagn ductorlaserbeam havmg

l h f | tr {
;gnggl |O];dth qﬂﬁ ped qggf*?'a X allyfafsala qu:r Xlu‘negv %rés,f%eslri sopa::r
range of th&at g% B whergoy Mg rfigetenge 9°1he qptise %“é”a? ‘}graa‘aﬁf rY?Y pa"%"‘f’?tse
recor dabl e region of the optical disc thus obtained, EFM

nal s Merwmgr:,ged in the same manner as in Exanple 20. Then, this

op ical di sc was played back by the comercially avarlable CD
pl ayer, wherely obt@ cﬁs@%@ﬁ&p’i%‘ﬁm R selmldFnahf? 85 in ERAPIYBSex3sh¥inat in Example 28Qn AINANC
| [err] /1] er fajer Ad¥inglaiMRheds 85, QR0 nwed YoPmaEds i dihdhing 1Bfr 65 8l thelrotdtio\@eBs WS

- . 0.55, and | {orkedoh thle @ght }eflmﬁe 1&ye@Bwith an epoxy resin layer having@Hidirbds o245 nm interposed there-
[0170] A pobetwerh o adakbpatt nfpsds iha e@inplex @dfractivel inBéx of tha Behahdingi ldy@r 18 of this Gpticsl Sic Wds
1.2 mm an atTeus, praset er of 120mMm and 25 an i nner dianeter of
15 nm and haviTetye eptisq discthuspbieigedoEFMsignals werd reppridal irthe\sachie imaorfer £3.iBExgmple 291Thea,
depth of 0.8 optisaldjspwasniryed back by the commercially piatiabhe G5f play6r. \[Ilarerb}'thpreﬂmnmmaé@l"/o.by
i nj ecti on neydd@isatipfactory eye pattern was obtgi@d.71] 5.0 g of

- 1,1 -diftyl-3,3,3" ,3 -tetramet hyl -5, 5" -di et hoxyi ndodi car bocyani ne

per chl or at EXANPLERL S 0l ved |n 10 n{err] of a hydr oxyacetone
solvent. This sol utrpn was coatr n on the substrate 1
forma |ight

g the sarXe mgnner as in arat L

of 70 ny Sd Mf%

oo e B i g E% £ A £
ess of 15 nm i % th rUtfet &h *Théjrgi rﬁ‘g? e e an

Siqerr] er mﬂg,pgca nmvvas forme eri
as the enhancr ng layer 16. A reflectrve Iayer 3 made of a frlmof an aIon

of gold and titaniumin a ratio of 9:1 Baving - t hi ckness of 50
- nmwas formed thereon by vacuum vapor deposition. The real part of n[err]

of the conplex refractive , i ndex of the enhancing |ayer 16 was
1.45. Accordingly, p = 0.33. 35 [0173] Then, an ultraviolet
curabl e resin was spin- coated on the above light reflective |layer 3 and
cured by |rrad|atron ‘W t h uItravroIet rays to forma

. e o M T Y A~ T F ~A a1



.[0176] To the opt.l cal disc thus obt ai ned EFM Si gnal S were recorded in the
same manner as in Exanple 29. Then Ep035339331 : this optical disc was
pl ayed back by the cormerm aI |y avail abl e CD pl ayer, whereby the

refl ectance was 75% g_‘ q a&&ﬁe@%ﬂrﬂ L%p}’)ﬁ‘é Thon,
bt d Tothe optleel d?sc u F igna s were ;
\?\ﬁs alp ::] g pal’ eP'J:’ a’ﬁl‘:t?l %a@n@ ﬁéﬁmmercg!y avel,able 38 Pg?&fﬁﬁ%ﬁ;ﬁ%&: gtg Ed)?gﬁ%g-’? S C.,

an am)rphou ayer haV| ng a thickness d[err] of 40 nm
was forned MM;,F?gélve sputtering in oxygen as the enhancing | ayer 16,
andthe li1ght reflective layer 3 was forned with a filmof an alloy of gold
and anti nony hflomicdi dibd wasprepsied-in i sdmb Manndr satieBample 29 except that in Example 202¢/SiN, 4
was formed gy keliRg & thitkress &1, loesBtimAcasifdriyied byJeasiive lsputteringlin/nitragyr asaitednadreing Ryezr
of a t hi cknssdnd te lighbrefléttivedyer 3@ iimed with a film of an alloy of gditkand bréimamecma ralidias 911 SThle
part n[ abr]red bart dyg langromplex refracti@tindexofitedahanciig layael6ofthia prtical dis¢ wasd 185. Bus b =
this optical34di sc was 1. 98.

27 To the optical disc thus obtained, EFM signals were recorded in the same manner as in Exampie 29. Thelsp ()
353 393 B2 this optical disc was playgdpack bpthe cgmmpycially available CD player,wgrelmthe]rgﬂepﬁgped«ﬁf 78%
di sc thus mﬂasﬂb@%m@aﬁﬂaﬁs%’@drecorded in the same manner as in
Exanpl e 129. Then, this optical disc was played back by the
comer ci al | EXAMPEEB3bl e CD pl ayer, vvhereby the refl ectance was 75% and a

satisfactory e%e_ iste was ob M2b 5 A 1a

[0179] An OrPt (.\ %; é em n eha?emExgmpleZQexce ttlléag:lllEé] Eﬂ a ayer
except that yelag ade e wgs prt ng, Of the complex ref rl'ﬂe:?ofthe
t hi ckne<? olnﬁgr:: Rler é );-hJse@L:égg/e Sputtering in nitrogen as

ffe enhancif g als were recorddd in'tef saREnnr ak MEREmple 200Fhen,
formed wit asPplyéd bt&)by &vafidbleiODPRYer] wherdby thé reflechceWad 80%,ne

real part ngrars tlsgfm,?lgfepattemwasobtamedcorrp ex refractlve 1 ndex..of the
enhanci ng | ayer 16 his optical disc was 1.85. Thus, p = 0. 34.

[0180] To tpewppesgal disc thus obtained, EFM signals were recorded in the
same manner as in Exanple 29. Then, this optical disc was

pl ayed back bg.sighe1,camsiss, 31131-tytrame&wll-4ada4 ,&-dbenzolindogisarbooydnine @rphlqrate (product num-

r ef | ect ancebents3274) Mandasthres by Nippon Kanko Shlklg@ﬁqnmmi\(gsyis@y@ upﬁ_)ml?@fﬂacﬂﬁge alcohal.
obt ai neds  The-solutlbh was spin-coated on thefSx{isit/pte B m@lded in the same manner ag |@§)@ﬂ>legﬁ t‘bfﬁ't"l glight

. di_sc was prshserptivel layer 2thandngaethicknpagiaef 98 8m; The B?‘aﬂ?ﬁ!‘e- °2§‘° SYPRIsyrefagtiyp index of this
Exanpl e 29, Ilgatazmtipg_ yer 2 was 2.7, and the imagjaayy k&.tpﬁqu er,;"! of 30 A
forned by s Puﬂ"@}ef- thig Yght shsorptiyp layer;2 ‘Pdg’éf'a" at "° 0 as‘%ﬁ:"'
| ayer 3 ering@s an qphRfisingpyent. flﬂ"‘f’? ﬁ’t? la i

part nf e’Fr]byo’P“tMEg %ﬂ?ﬁﬂ‘rﬂ}?’? P?’Hb't' el °?°Hm§§'°6'f'° ‘f"n'@ it anc'" ayer

this opticaf q

© tyD8 &poXy res n-coate i Je(ﬂeéhbeqa dnff ﬁeat-g.lrecoc
t hus obt ai nqu E’;‘Mj{fz@ﬁ\ Ig% y%t;?f%% (r‘gjéépi ?oﬁt Lgaﬁelbt#anner ajsap%n Exanpl e

29. The To the optleal d| ?n SecbtieN iR AR thathér dsHEXEMBITEY. Tiedt] | V

ava| ' abI qRIs%Eé the/ B S‘rEiLI@Q@aﬁaﬂ(ﬁ:‘D 33942 wh‘éFbﬂytﬁe reflectance was 82%,
&ti sfactor prm“g bidinsad - EXAMPLE 34 :

[0183] 5.5

1,1 -di butygxﬁuﬁf& ‘-tetranmethyl-4,5,4,5 d| benzoi ndodi car bocyani ne

perchl orate (product nunber NK3219 manuf actured by N ppon Kanko

Shi ki so #enky ualepcalins weé pregveaith the santd menesriad incExarohlediodxcaptthatlicBiample 34,1me AIN
sol ution layer Béving a\t¥icknes i y-of 6xrtneslasdormbdas tiweepbanciag layell 167® balibutadignefdyer hayipga
. manner as i thickneasgshSnrdGastinterbasedibetvden thia fightilefiestivatisyers andithe protpctive layer 4, and the pro-

- having a t hiectivalags wal{fermed withfa u@visletcuratiinsesindeg thigiess of emﬂ]he@ﬁ' P@%@méﬁ?ﬁ?@k‘“
refractive Fefreeixe indexiotthesenhanging layes 6 efithis qpticdl disryas 2.2y s, p = 0.4

t he i mag¥nar the prtiepl dise thusoliaingd EFM gignals wees | recorded in the same
this |i ght ﬁ%;é’g ‘t‘i's‘;?é'aﬁ P&g;é‘f' bagk byéhqué‘ic'?']y ayqilablg ?%WVH@W%&%% ? of

50 nm was fé?qﬁﬂ'ﬁ?b%ff”é'ief"ﬁ@“m'“e as an enhancing |ayer 6. A
reflective | lﬁlg made of a gold filmhaving a thickness of 50 nm was
formed b Egg é‘IE|3ﬁg 35 thereon. The real part n[err] of the conplex

refractive index l RC&I ;g,ggam@,mga & alin Exafhoid 84, an amor-
[0185] Then ;o%bs. t‘%"&x %%ﬁ@ %fiome,a@famsub,r e ot

light refle [ vacuum vapor depdsfiof, ShdhelprteSivERydr ¥ Vas

| ayer 4 havi B ??kr?lfess o} err By P p(%s 186] Topthe op¥| cal

di sc thus obtained. EFM signals were ret?arded in the same manner as in
Exanpl e 29. Then. this optical disc was played back by the
cammercial ly avail able CD player, whereby the refl ectance was 82% and a 40
satisfactory eye pattern was obtai ned. ' EXAMPLE 35

. [0167] An optical disc was prepared in the Same _manner_as in Exanple 34

;'@mpf”“T‘ﬁW”EmTﬁé"_gz TN [é_yer 45 haVI ng a thl ckness d[erf]



” .15 nm was interposed bet ween t he l'i ght reerctrve | ayer 3 and the
protective |ayer 4, and the protectgp/Psssadsst was formed with a
ultraviolet curable resin in.-a thickness of 10 [err]m The real part n[err]

of the corrpl ex refractive int t an
this opticaP™mef¥ W@ iglet gt.,f;tﬁé nin. th'“b 10 um. Thf:,e::& ﬁh@gﬁ‘@é%{rﬁé@%p{r cal
di sc thus o‘ﬁf'}?rt e :t‘"

Exanpl e 29. th;’g

e °w331 G e ems Ao B EREmiS20i Th
ed in t m el m en,
by th8 Edel oKn I.auf‘év'iﬂabté@‘b pldyédre AR retNbtahdtEvas 82%,

conmer ci al I%d is]r ttg.t,a,g dptaindi€r €0y the reflectance was 82% -and a
satisfactory eye pattern was obt al ned. EXAMPLE 36 55
[0189] An optAMpaE sfll sc was prepared in the sane nmanner as in Exanple 34
except that in Exanple 34, an anorphous : Si O |l ayer having a

t hi ckness d[ enn bptiodl diéEwas pieparead i the samd manher BACEample $4nrxtaptthatind=xampleddyaparrylae

t he enhamci sagin lagey @4ving @ thickness of 60 nm wag formel by the lighttranewitting subistiget, t@ light sbsprptiver d
by vacuum viayeo2 wabdgroed thereon, a silicchetrdsi Iayerdievingtaithicknésa gasof 45 vpmasfomnedhy spip gonting

ul travi ol etastbe enbansing tagérr16,ithe lightrefiecikaleyss 3 ws foanefl by Yﬂ:mm ERer deeositions andithe-grerr 1 |
of the conpleetie layer # wastforped with@alkravigiet eysebleseginime thigkpess of 10 pm. The real part “°h= of the com-

28 piex refractive index of the enhancing layer 16 of the optical dlsc was 1.47. Thus p=0. 40

EP 0 3535393 fHthe optical disc thus obtaqua%FMsrgitgs ware geprded] q same mg ample29. Thtz,us ,
p.= 0.41. this optical disc was f” br%q;gnww qavafiable; a[yﬂ'dghe gf %ftanw 82%,

si gnal s wer ¥dasetsfagiary o pat“ﬁ"@ nner as in Exanple 29. Then,

this optic s played back by the comercially avail able CD pl ayer,
V\/nereby M"?‘E@ﬁnce was 82% and a satisfactory eye

on tern Was O % Pﬁ‘ iscwas repared ithe sa eman Em/a-egce’ﬂthatm Example 34, a ZnS layer .
191] AN Opfing&thic §0 hth wddPdrin abfﬁekrhﬁnc%@@er%@'ﬁﬁ{ﬁlﬁﬁfah Biiolr3RBArR iridfhm
except that sl k@i a@fdr?’rﬂ d b Paciint Vabétdébosition as the light reflechfddyr 3, adte pr?ééll\@ﬁhy&

t hi ckness Oiwé(?orﬁga WHRS ukraVidH? ELirdbid rdsinh d thidbss bf 10 A Mhb felalpart R4 RFthd cdPlexlrefrdctie

| i ght ahbgor Rddx\6Bthe @¥Bicing layer 16 of thisléptical At wab Q.8 TTERuUS feo.8mn, a silicone resin

| ayer havi ng ao thbbptis# aiscthiblobtaindd, EFM sighalsiwarsesordediinthakalig mairienasiroExbmpig29aThet,he
enhanci ng  this optical disc was plegydtiacklty thelcbramdréiagin bvaliablel GBotdyerowteeepthe Bflovtence v 8%l by
vacuum vapo#ndaepiisticioryage paitad wehiebtgiredt ect i ve | ayer 4 was fornmed

with a ultraviolet curable resin inathickness of 10 [err] m - The real part

nf[err] ob tEXAMRMEBPex refractive index of the enhancing o | ayer
- Me/0of the optical disc was 1.47. Thus, p = 0.40. [0192] To the
optical disc $neeficddisenasegparedinthesa ﬁarr@emernéxweéﬁe@aptma“t ﬁ@mgla%a ﬁ?’f%'?t as
in Exanpl e S48 lew%ayer havmg athggpessof Ft)qrm g e
conmmer cr aI I %t\\rarirea I""és e'r a\ﬁ%’?’@by %%q’h v
Irrdrum m a ratr

um vapor & 5o

sati sfacYor Ig
t v el a ultrav cura le re
[esggg][ ?R a,? E Qg%a Ha%gf ﬁ% ecomp exr gélve in ex&ﬁﬁ%en%&cln taa Eh?s oggeal
dierr] of 2 I:"mh ié&ﬁﬁso@ém&h%ﬁﬂﬂ@l@%r@%oem th eﬁ’taﬁrm'&lrf éian%l@ig Han,
al Loy of,gojd a’cﬂ: Id!ierv by the commerclallr avajlabie® ygrfn fareby 1@ foflb&dnBEwhs 5%,
vacuum vapogndci ﬁ%‘ﬁdciol-ﬂ?e gajte;;nh\gsl,g ective layer 3. and the protective

| ayer 4 was forned vvrt'haultravrolet curable resin in a
t hi ckness ofxAMHLes6] M- The real part n[err] of the conplex refractive index
of the enhancing | ayer 16 of this optical disc was 2.31.

Thus, p # 0. 3'Apolycarbonate &iSc havihdelBiéinest@f 1.2 MmO duted Hiardetaraf 120usn aidtaa inngrdiamétk\Vl
si gnal wer eofr18 mar aie taving a spiel peagroeversdormed withs width dFR.8 pyn| aadep® of 0[¥Basm and a pitch of 1.6
thi's opti cahmthiayengeatthgdianetd offmoiés loyi17 e, whishwes foimed by injaction inelting: waiispd asytier
wher eby t helighttfdnemitting substyatesl. 73% and a . satisfactory eye
pattern was olnaitredelet curable resin was spin-coateg yunibis|light g@smrttmg substyate 1 and cured by ultraviolet
[0195] AR ofys eMrmai se'&enmgmgr {8 £ daving s thisiaess 41RO i ARRBy 8588 OPgANIEGYg i forn %‘Lﬁht
except that ahSﬁfPB@ Zthergon, d’f ‘r atﬂreB'V'e’P 3'3'-tetramethyl-5,5-dimethgxyipgogicgrpacyaging

et e $ql w. in coati

E?V![ Eg ?I ;E{fac toforma rghtabsorptwel gr%:-g y ﬂ §drﬂyts ?? ng &glf? 't.e

|ayer haying, A0 T?b a'm .n”é,e. et

layer 1 formalpht refl q’-‘u e g i9é/ Ia)% 3%9' B gy

ratio of 9: "f”fm 93 lat g';?g( %ﬁiﬁ' ve

35 layer Tpﬂra%ptebn.sethqt @ognrear%s rﬂ&ﬁ& rrA@éb aﬂrﬂaﬁ Mv @uwfwoa.wvrat fadi-

curable resin in a thickness of err m The real part

nferr] of the conpl ex refractrve |ndex 8® the enhancing layer 16 of this

optical disc was 1.82. Thus, p = 0.39. - [0196] To the optical

di sc thus obtained, EFM si gnal s were recorded in the sane manner as in -
- Exanpl e 29. Then, this optical disc was played back by the -

comercially available CD player, whereby the reflectance was 76% and a .

: “satr st act ory“e'ye pattern wa’s obt ar ned 40 EXANPLE 40

P R — [ S Y a ~ . N L



ke

.15 mm and having a spiral preg-'roo_.ve 8 formed with a width of 0.8 [err]m a

depth of 0.08 [err]mand a pitch ofgplo$sssesBIi min a 45 range of
the dianeter of from46 to 117 rrm which was formed by injection nolding,

was used as_t 1SRN okd EFMEsighals. Then, this optical
oordrn owerof60m i s p

[0198] An Uz:z;{l S% i? c& gre cpﬁ Blafbr RR.VP4) whitlength bfdR¥ reading laser

transmti n herab! oH d tadaY béal s'?lm(% satlsfactory eye pattern wa8 0b-Or M -

a sol vent rt@iﬁéds% o Eifor m bﬂﬂd.autfs Qhaid W8 2 xab-=.20 Then, as an

organi c glye to forma |ight absorptive |ayer 2 the'r eon, 0.65g

of 1,1'-di efypyfpr848, 3' 3' -tetranet hyl -5, 5 -di met hoxyi ndodi car bocyani ne

perchl'orate was di ssolved in 10 50 ~ nferr] of an acetonitrile

" solvent. The apbpiitdl Gisc wea prepared ie thelsgmesmannercas intExargplept? exdept tisat infEagraplepdO, anfepoxy

substrat e lresimwdsasen for thé splivent resistant layer 6, 1,4-dioxdne wapused es theagplyent for the light gbsarptive

t hi cknesss oiiyei 2@ndvan epbiyresin lpyer h@ving 4 thickness of 10 nm was intgrgpseritietwene the light lhsomtivef

an al | oy of laypp2 ahdahedightireflgetivellayerd. a ratio of 9:1 having a thickness of 50 nm
was formed by Vetheenteal discthus obtained, EFM sigsas were freard er"HPP s9me mpnaers {nExample 42 Thea | n
a regi on of this prticel fisgwas played pack pythe M"leﬂ"aﬂyl%a'ﬁh’f’g? player. whegeby he reflgctange ofthe Igsery ¢
reflective 'Pea?é'rﬂs 2%, paatislaeipry ey patipi weq qbfsied. Aad heblogk gror fatg of fhe gead-git signals s’

ul travi dfet2E81%Sbl e resin was spi n-coated and cured by - 55

i rradi atron?% %travr olet rays to forma protective |ayer havi ng a
t hi ckness o f‘E [ 0200] To the optical disc thus

obtai ned, a S%mo&%mgswsr g fin thgéamef}@a\rmgga. érarrpré RV WRLelt e -Jéamam@%aoz
i rraditeg i&&;f {159 801, 1ibthy1-3, 31369 Rt nBAy

istant la

m@’\ﬁ‘r Of 6. IET&:S deﬁ:ﬂaafb wasld ﬁ&lve& '18 1o & ﬁ&hyl vl ket¥r@Ssolvent and :

ayed bac kmE h@abgmn?rayar@myfoﬁréamkﬁh&rﬁn £Hickr o881 60 AT FuRXp 2644V Bispheror elribiegt h
of the r eadiyﬁﬂepb@ﬁ@é‘ in 408 8 BRidoRé Edating aG&d were sequentially spin-coated in thicknesses of 10 nm and 60
29 ' nm, respectively, on the light absorptive layer 2, followed by curing, and a light reflective layer 3imiad&of35 3
393 B2 2  film ofdR alloyadngoicdny ahtireony i falratio bEa; @asbrrelitheleaser beam was 74% a .
sati sfactory dysme qaitdl éisathusabtaiodl EFMwighals aere recdrdedin thedame manmer as in Exampled (e Theh,
t he r ead- outhissptigal disewasqiayed backby the fammyelcially available CE AR WHerepy theyfleetar[cggf@gp]lasﬂn
optical di sbeama@s [8% p aatistictony eydwatters wes obtainedrandithe blpckErrernate of ﬂw@eaé;ee@ganalf as
i n Exanpl e #8x1&h epoxy resin was used for the solvent resistant
| ayer 6,301 ,4-di oxane was used as the solvent for the |light absorptive

i layer 2, EXAMP&Rd3 an epoxy resin layer having a thi ckness of 10 nm was

I nt erposed bet ween the |ight absor tive | a 81 tht ent
reflective |a Pptﬁa d'i?)"‘f’s %% '"t gé}}“ﬂg g’ﬁ;?g o8] ef‘—':FQIf
SIQDal-S W-er %’EBY‘?{]@H“? gY '%‘s%ﬁr in rom ane n an II ht trvel er2w
opti cal 'S a%? o) nﬁ hé IHU%arE i t light ab-
wher eby t he Ik Geds] e ot reect e %ﬁaywomeye
pattern was, ‘Q a ) gﬁzgt %pr rate of the rea out srgna S was
2.7 x 10[er r Totheoptrcaldr ébg slgnalswere['&grqaimtﬁ@saﬂﬁwaﬁfél’asdﬂ 0. Then,
P epar edgi ”thk%iac&%%&%ﬂ?&rbaa&y thi comimbidRiliPavaftbRCDPRYer, WhetbbyitHid rérie erMé)asea
Sm err] sohsaivas 76%, a satfsf&%b@te%‘&attbﬁ)ﬁﬁ§ obRaindaSandl the BIB&K elyr rite SritiRGEA-dubdignale was
(LPD) net hoggx@eg® g of 1,1'-diethyl-3,3",3 -tetranmethyl-5,5"-di met hox-

yi ndodi car bocyani ne .perchl orate was dissolved in 15 me of a nethyl ethyl
ket one sol vexamred4t he | i ght absorptive | ayer 2 was forned therewith
in a thiekness of 90 nm Thus;, p = 0.44. A bisphanol curable type epoxy
resin and a siAnioptialdis@®as prapemt inrtkp sage mannarasdn Bxanoie AQ ¢xadet thatdnExample 49, apjenowy

t hi ckness es resin laged having a thitkiB9s of#p nm wanfermed endhe/light fransmitting sybstmte B‘Q@ﬁ?‘?i‘qﬁ@"l’"“g

| ayer 2, fokgentiwas dogted: therepnyto farmcp soiven stqné yes & 9689 pial, Erdiethylrdghfis d?tfaa'ew'r m
of an all oy4-6#' %wzemd-mtom'n Pgrenlosate pym ’NK324° manufagtyred by N

t her eon.® = Shiki sidipgolysgin 104p¢ %F%@ ‘P‘?’i‘l%é:eﬁb'l

&ndE

r r Ina i yerZinat us S
S %ﬁ B i i iy
obt ai nNedg,

refl ectance ,of “aq“ y\(heerXf?a 714 ag@@s
f@ggnﬁ siﬂflalswas
10[err]. 2.4x1 'An optrca I SC was prepared in

th Peal
the sanme nmanner as in Exarrpl e 40 except that in Exanple 40, the solvent 30
resistant |layer 6 was fornmed by sputtering SiJerr], 0.5 g of

ahin

1,1'-diethyl-3,3,3",3" -tetramethyl -5, 5- drnethoxyrndodrcarbo- cyani ne
par chl orate was di ssolved in 10 me of ni¥fronet hane sol vent and a l'i ght
absorptive layer 2 was fornmed therewith in a thickness of 90 nm

Thus, p = 0.45. A siliconecoating agent was coated on the |ight absorptive

~layer 2 in a thickness : of 60 nm and then a light reflective |ayer 3
érrade of a filmof an aIon of-gold and antinony in a ratio of 9:1, was

~FOrETT T T e EonT 35 0208 o the "optical di'sc thus “obtal Hed: EFM'” T

o o o p— -



resin layer having a thickness of 40 nm vias formed on the |ight =
transmtting substrate 1;- then .a si] ¥ l.ing agent . was coated
thereon to forma sol vent resi stanFLsggseériQE? 0.65 g of _
1,1'-diethyl-3,3,3,3-tetranethyl-4,5,4",5"-di benzoi n- '
dodi car bocFWMﬁa’verchl orate (-product nunber NK3240 manuf actured by Ni ppon
Kanko Shi ki so Kenkyusho) was 45 di ssol ve :

. le 4 ate

12 -dichl Pz dapies -sgfeaggmn H‘d"tt F‘ﬁ"‘é'&!ﬁf 5‘,5 ‘bf’ g%

a thi ckfiesd 1o‘f'°“13ﬂ7 nkc Ken ;,Q ntt,% l\%){t%

made of a . - a leétl%‘fa é?'éhﬂ&hofagoldﬂlm tqh
optical di yer 99@ gpaw;eginraggq,r he sane rranner as
in Exanple nai:éscthusobu“e& 521 E&ﬁlwemréﬁrdmﬁthﬁkﬁb%nh@ﬁ&n Byantpla@o. Then, . .
commer cu,aal I,,ys @1@ 1819 Yvalidbfe O dy o4 hRIRBEtherdctifice ofthi@asep eam

50 was 78ehm RasTakl §£aﬂ£f£d&{r;vey€ )Sﬁteﬁﬂﬁa'& Stalnddpand EHalbREK 6y ralddfthé faed-Gult Sigreisavas Or
rate of th@;,rxel@d out signals was-2.4 x 10[err]. : EXAMPLE 45

[0209] An optical .disc was prepared in the same manner as in Exanple 40
except thatexampie4snpl e 40, a titanate 55  coupling-agent was coated on
the-light transmtting substrate 1 to forma solvent resistant |ayer 6,0.65
g of 1, 1'-di eAnpplical disc was prepared in the same manner as in Example 40 except that in Example4 asihoone

3,3, 3", 3' - tcedtingagentwds-cdat&l of theJightdrapsmbting ﬁ%ﬁtfd‘Pda‘P fooey a%\feﬂ\eméﬁ%?"& e
(product nusthdiethykR3213r-tetrmmeti-454'F-dibenegindegicarbocyanine ﬁg, ‘g‘ °§a
Kenkyusho) ompslemwapwaaﬂdﬁmwrfﬁ&fm 8d\9hté miye 1aYsp ab‘!ﬁ Johtrgf S ayef i nade

spi, n- co# edf? QP'q‘fﬁff‘H'P%tbc [py sputtering. o L2 A lidht refl ecbive
liyer 3 ”act'ﬁs Eﬁ::ﬁi? cwas plﬁzqe‘d mgthe oomﬁgc%a‘;%r r%ﬁwfﬁ Iayemh:ée'é@ths fleckin ?EIL 'a¥e¢

| ay er 4 beam was 74%, a satisfactory eye pattern was obtained, and the block error rate of the read-out signals was

EP 0 35?5 3d#goe= 045. : was made of an epoxy resin Iayer p O. 45
[0210] To t% sral di sc thus obtained, EFM signals were recorded in the
sanme nmanner as |n Exanpl e 40. Then, . this optical disc was

pl ayed back by, &ptﬂ@al GWER bepared iﬁ(th@!’a?de'nﬁhllle@a@ﬂynﬂhéab exceft €atih Exdnipi 40, a silicone

r ef | ect ancgoing hdbht viad S6dted!dR @idkransparent substrate 1 to fofGa so¥nt radistatlaysf 620.65g of 1dydle-
pat t er n snasnypb g,@d Fetramathifile b ¢ - Bibéngdindedidafbocyaribepetthlotateavas diasbivediin 18 im§ ofd chlonas -
353 X 10[ ergbénzene solvent and spin6odvEd thrtbm a light absorptive layer 2, arﬁ@ﬁﬂjﬁt}‘eﬂﬁmvepyqrgmade;pf ac
was prepar e@idifiin Witdormadisy vaeunnaapoddeposttiolcxanpl e 40 except that in Exanpl e 40,
a silicone . Tothe optical disc thus olitaibed EFMaigoaks waerscoidod indte se'nemmeﬂas Fxample 40. Then,
transmtti ribs ik discwas pidyed back by the @mmelcialyavailabieCR player, whesspy 9@"650@98@’

1, 1' - di @ hyleam was 73%, a satisfactory eye pattern was obtained, and the block error rate of the read-out sigials was
3,3,3,3 -teAxWee AQ#5.4, 5, 4", 5' - di benzol ndodi car bocyani ne perchlorate was
di ssol ved in 10 n%err] of a cydohexanone sol - vent and

spi n- coat edEXAYPLHBAN a l | ght absor pt i ve I ayer 2, and a light reflective

I ayer 3 made of a

h 40 ttha%ﬂlé% e4'3 suheone
e
pl. ayed bac k;n Jl&ﬁ%ﬁme iy EE mb gﬁnm lay Ql{dgaﬁ)ﬂyﬂuth@lene layer hav-

e

reflectanc e‘ : ed etwee IighY‘@o% ayér anddnb fighbrefidRiing I4y¥Es.

pattern &ﬁiﬁd mramto Krs 1§ Wére fedrded QlfthJ e MBer £34H ExBrn@lé V. Thel/as

7.2 x 10 tﬂ optﬂal discwas p|ayed back by the reially available CD player, whérebtii8lréfiedance of the laser
med] ahd the BIGRBITorPeNé\Ef thedsadiont signaieifpdse

20 [ 0213] pelid waP 4% @lsatfita g\é?eSpaﬁérﬁﬁé’JdB
40 except th@;‘(m-ﬂpEnagp e 4 a silicone coating agent was coated on the

transparent s ghithef Rives confirfied thet tile sohvaatirasat ldyers inEixarmles|40 toat8 were Bffée B\ alsp against
1, 1' - di eb hyéthessclvents for dyes, including alcohols such as benzyl alcohol and furfuryl alcohol; ethers such as methyl
3 -t et r amet duybiteldcaihitdl’ and tetrelhydofvrapi ketboei suclr #scasytane, methylisehutyl ketane.cacetephenone and
di ssol ved i scetyRpdtanerestersisuch ag bthyl formtenbutyhformatsl, sreyhiormatagimethyl acetate, ethyl acetate, propyl
Spi n- coat edacetstef butyracetats, gyl acetatey pheny! wwtea?elhvl pellogolyg agetate @'Wé&ﬁ@t‘?/ ditro-
| ayer 3 nadeydeotarkongschias mmmnwma mchloﬂ"ateds "ts such V'ch'°f-

dep03| t i5%n. ide, mefhy'e"e "2!9""3- "H‘J' q'i%'“ k:ﬁ”
si gnal s mr@'msw@aetme ° d ‘E‘ 8, he o °"°p'°I;
“this optlcaPY'etﬂF§59h gr'aﬁm é‘zeé'?)' 1) 'Te ﬁl gﬂj fsuc ,
wher eby theasrpéf"fg %qEoPn

satisfactory eye pattern was obta| ned amd t he bl ock error rate of t he
read-out signals was 6.9 x 10[err]. p = - 0. 45. 30
EXAMPLE 48 - [0215] An optical disc was prepared in the same
manner as in Exanpl e 40 except that in Exanple 40, a silicone

: coatlng agent was coated on the |ight transmttlng substwrate 1 to forma

I o o e I T o
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40 0. 45. [0217] Further, it was -confirmed that the sol vent
resi stant layers in Exanples 40 to 48 were effective al so agai nst

ot her solvents for dyes, induding al h as benzyI al cohol and
furluryl alcohol; ethers such as netﬁ@?g 32"‘?%#? . car bi t ol
andt etrahydrofuran ket ones .such as acetone, net hylrsobutyl ket one,

acet ophenonesuffereheadinetiyisytiaxide.Namethynyeplidone and methyl carbamatestn eﬁ"ed'&théf pe leysr pkthe
but yl f or mat ight teensmitting sypstestect, framphefng mogified, g% ta P"eé'!"hSF'P veeetrafeem u °“ the "9"It
acet ate, but nsryigtiag sytbgt ratea1rffpy] being dissolved of deforme

cel | osol V?? a P‘&f“eth%\%’eé@fm‘lﬁ’é!'dﬁ"\?@f thewepdipd S'grﬁ'smf @ﬁﬂﬂ? '?L‘/ 0 temat, as

ni t r oet hahe, t robut anol and ni trobenzene; chlorinated

sol vent s sucﬁo'ﬂmlyﬁﬁﬂ'ﬂ% i de, . met hyl ene chl oride, chloroform net hyI

broni de, bromfg ﬂwaim Eﬁ'&im b U6ime i as kiR exc3bidiek héﬁ% B' RIshils )
trichloroet h@ﬁ%ﬂ it traSrfdiiNg SUBSirate 1, qossgat it Sute
chloride,,dig s%r&r hékfidod R HABHIGHRAY Wed ssodiet %P&%ﬂ%&%m@é&%h and dr-
chi ori de,’ £ dogilylsth- 440fm a lfg agsorptrvelayer2 rol ol uene and

di chl or ot ol uengg theeHcAPUIERN oBtERdY, BFM JighEI8 Weke FicelBed i thsaria AaRRPYSIPEXaipIB fit! Fridn,
al dol , f or negis dstical Gk Wds Played back by the contiercially dvakabie KDGRiyer,whérétly thebrREtahos 6f thd18ser
anyl phenol Eddhfwi!i 698, theGatidtdrinphttrh bfahel rébl-ouldighnars lvgd gy tlean kiediesied ayeghatiazh hyé not
car bamnat st Oobtained, and the biock errprrate fithie redidcoussigria@@s 2.y ¢0-.of the | i ght
transmtting substrate 1 frombeing nodified, or to prevent the prepit or
pr egr oove formed on the |ight transrn'tting substrate 1 from
bei ng di ssol §latinor deforned and thus to ensure that the reflectance

of the laser beam and the degree of nodul ation of the read-out si gnal s of
t he) dat a Zat 1-sfAn optical infapmetion regerding medium comprising @ lighttaAppmiking sypstiie aioptabeprptive layer
[0218] An opti c%!f"aur'%'ee wag"a&rtw&wea'aﬁﬂ beamand 4 Hight 'ﬁﬂ?ﬂ\\@r‘aya@?'HV‘B&E?#{?P?"W““
except that in %S?%m‘e no sol vent resistant |ayer 6 was

formed on the I3 HbSt r.s‘ td..,.lx Where n.b. is tﬁe reg parIl of the complex refractive

Q trcal al
é 1 1"-diet ? yl-3 :l‘%eg of th3:I ;Ql 8bsor§hve1aysi ? dqpe i8 the thickness of the light absorptive layer and A is the wavelength
a reading laser beam, is 0,05 = 5 < 0,6;
P ThtY

EP 0 353 393 B Ei"ﬂg tHa L3 rqp;g‘rgttoq,
was di ssol ved i nthitéhen?agrmafy papk“e'i’nOfécet onitri )gldgnt ﬂﬁaﬁ(ﬁrg(ﬁ}?f o

spi ncoat ed 2. The optical information ke@or8ifg Mddiun a@?ﬂrn@bsﬁlnpi iwhéreih Sig @ight Qbsorptlve layer com-
[0219] Taot he qptds@banite ye, thauls: Iigittralectvellaydrisivhaaie ofaheal fler € recorded in the

same manner as in Exanple 40. Then, this optical disc was
pl ayed back By 'EhHePtEQ!FPfPE'P%'PMeP%fd'Mdl"&‘W@'@S tFlained whepginsthe gypning fye is indodicarbo-
refl ectance of ¥#i® aser beam was 65% the waveform pattern
of the read- P utTh§ 5&'@3 n?on%ﬁ%n |[39 rr? n“? umm a «Q)?dr Ft‘éélgrﬁ\dl er ‘ngﬁeq §sopp9¥le laye
obt ai ned,% and oo tains a material which, up ti6) afaQ tnfe%@ iérgo%k ﬁ'r{
Was_ 2.0 x 10[ ture rise and, atatemperature of fro 950 .undergoes an exothermic reacti gener-
optical infor negt,b,pga gcor di ng nedi um conpri si ng I ght transmtting
su )strate, a |light absorptive |ayer over- | ayi ng the
Bt r at € t 05.albihe pitical infarbation keeardingimekiubn adegrhing toahy eretof Gleimbs 4 yed, wberein Inayis ng, =
the i ght absor‘p&auﬂd&&aysﬂ1<km=03 ' characterized in that
15 o | cal ar arret er re resente ¥ —ln er r].d[.er rn]ttheeglrlrtn
where n[ err] g o '"gg’&f °r8€ ??fa s | Reynere! oomplex iy
of the light aq‘;éactf ?"L‘\/eé 1“]3 Frophva 1 la?ﬁ'[o g'g g(ﬁ tpﬁ'ék'f'f’fgfm P
absorptivg | ayer é & f veﬁ b?ﬁe o A

readi ng | asef. bmgbptichi nfdemélen Ee%&rﬂr]\g RedfuntacBordifgtd any one of Claims 1 to 6, wherein an enhanch
that the i nmagi nayeywhithidtraidparentto Bé wﬁ\larang:mﬂa%eexadrngfa&&cbadmredrépraéa%eﬂfeeﬁ th&light 40t
absorptive | ayadomptive ldybr did the light flédtick layer. that the
recording mediumhas a reflectivity of a | aser beam at a wavel ength of 780
nm of at s ealkt Th@optical information recording medium according to Claim7, wgerelwp@ptpp@mpterrepresented
i nformation red¥rding nedi um accor di ng to Claim1, -.wherein the |ight

absorptive | ayer conprises a = Nassdate + Nenens cyani ne dye, and the

| i ght reerct|v | ayer, i s made

optical informdf’ ﬁ'yae r‘EAC ﬁé{g n%i’;(ﬂ"q‘ reg) p o%ss 1"%’8??4'}‘?'94%“"‘9
cyanine &e is 9 33891 ¥ PRy i o en a°' gyen s p= 4. The

optical i nf og, ek eticsl HdihatioR theorRg indBiaT4cesrithd ® abyPond BYCIARE 1 fs, (hetditThe dubsfats:
wherein n[err] igrovide@ whH a dofvbt resis@htidydr.tSpro@Etehe substrate from a solvent used for forthafinlaf thé S

0.001 [err] k[err] [err] O.3. 5. The optical information
recordi ng medi um according to any one of 3l ains 1 to 4, wherein the real
pan n[err] of the 30 conplex refractive index of the.light
reflective |ayer and the inmaginary part k[err] of the conplex refractive

i ndex of the light reflective |ayer satisfy a relation

of k[err] [err] 2 n[err] +0 8. 6. The optlcal |nformation

v o o Y ~ - a v =



‘.-n[ert]d[err] + n[err]d[ert]- | 40 S 1

) [err] | l“’r:’es?':r’t?'eBr"r] d[ert] and [err] are as
def i ned above, n[err] is the real part of the conplex refractive index of
the enhaci riiforane, dimethyisuifoxid, N-methylpyrepjidope aWd“e!'[vb?erTmﬁs to prvent fhe syriace layersof the o
enhaci ng | 4 @rtranqngtﬂ@ sgbstrata ﬂﬁTmeenp%ynpqlﬂ eql, or to prevent the prepit or pregroove formed on the light
The opti caltransmigipgaypstate 1ram bping °'Yﬁ9(?f "az‘:egf g‘f‘m . fémycg)ﬁ%"??“ef he lgzer 1
to 7, wher eqeﬁmf'ﬁié %,4988¢ praodulation Qyt signals of t satis h a sol vent
resi st arft the substrate froma solvent used for formation
of the |i gh Agérp%)lé)\%'ﬁl?‘gyer : 50 Pat ent anspruche

1. Optisches hnfg 1 (HOMANB RATRf hel Ak xabpib 86 SESbEtn&in Example 40, no sol
[ cht dur chl st o) %mm 8] GO FRRE Lo Tl 30 SR Ecample 40, o stven

schi cht 4 digg 8| beJ.m Sktiodyanifé percherty visidREoival Meaid e @& seétbitRlb Sollenail abind
ei ne Licht rreéuysam &Qﬁ&ﬁh&rﬁbﬁnghtdtbsﬁrpﬂbfva'yerz der -

Li cht absor pt i tthedptidardic tHub Gdidined EFMisighidls iEpdreEURia intlivizaihe mabad agin Exaiplei4d.CREN,
Par anet er, i Gficd g&3@b fliayed beack by the commercially availalile CD player, wherebthe fefidceance|of hekaser ,
wobei n[ er rijead eis 638 the eblefoete paticonybthe readroBisigodinwey sotreldantheldasired eye pattern was not

Li cht absar pibtaed; st thetidck egdr rataidf herdad dutsighhlswas 2.0 x 101, der

Li cht absor ptionsschicht ist und [err] die Wellenlange sines .

Lesel aserstrahis ist, 0,05 [err] p [err] 0,6 ist und daB der

| magi nart ei ¢la®fserr] des konpl exen Br echungsi ndex der
Llchtabsorptlonsschlcht hochst ens 0 3 ist Au

Auf -
opspati ggwrigl 3.@ r%e ht m |
61{: |C 22?:%;6 sggm;gg@;ﬁﬁuegﬁgm q!?acggg lgs? beam an Itght ra?ctwe Iayer O\jer ay?tg he lighta g:r?i':er :

?62 353 39RB2 characterized in that Ep

tlcal rameter re, ser?tgd b V\‘d%mi here Nab, is the real part of &e M&?&Q@tﬁe
I nlor ma‘tzkonsa ﬁa ée gocfhhm L’lscoal H;hm'h) tiv #ﬁr%ldxls];hfewaw
Li cht absorptlgﬁgi g gq rbg B5; and arbsto
und die Lichtr %'nﬂé@ﬁﬁﬁl of"t\'l§co$dpﬂﬁmfry§|tl@|h&efx|o* the Iﬂﬁ'a%o?ﬂ@htlayeﬁlbat most 0,3.
. Optl sches nf or mal | or nsauf zei chnungsned! um r-nach
Ans pruch 2,2. V\uheoptueha Infofdysitni t@tondidgTiiediufn abdveting itcGlaimaC yizersintthe light. absorptive layer com-
4. q)tlssshes Iméwammemmumllummﬂe@mriamadmfhmetalrﬂhm der Anspruche 1 bis
3~wobel n.,, der Ausdruck nb. i Rt und kab, de
Ausdr uck O. %0 1T hsoqgcal @fognqﬂgrt recording medium agcgrding to Claim 2, whereln thecyadgf fi%edsf.llgiodlcar 0-
| nt or mat i onsath‘i"E‘Pchnungsnedl um nach ei nam der AnsprOche 1 bis 4, wobei der

flealteil nl ‘i%hé‘%ééﬁ‘ﬁ’.ﬁ hEorptive |
nformatjon recordin edlum i orptive layer
Ucht r ef I%xi On%@ﬁfﬂl Q{Rate'ﬂa hé? rjn @Ihier HGRTEBS SRS ayeF, BidBigbdd Ritdn € X
der perature rise arld! &t 8 ter ﬁ?@o@ﬁ‘&ﬁ ﬁ’l’de Blaf Q!éthrrAﬁﬁ'eacao h geneft
0, 8 genbgt. aﬂonofagas].S 6. ti sches | nI or nvvat I onsaut zei chnungsmnedi ur m

nach ernem der Anspr~che 1 bis 5, wobei sine Verslirkerschicht,

die Itr dies.\\dhe eptical infpematies recayding rossiginsaceandingsto enyrané ofi Qldirhs ‘gtOMswhem Mg [$cMms Eer

Licht abs®r pti d:ﬁswm:,clhﬂ.owrﬁik.déﬁ?’ Li cht - : ref | exi onsschi cht

angeor dnet | st 'F% é]e eofv% 1195 raal part Ny

| ntormai ti O- S Cfg gpé ive mdex rﬁtgﬁ wegegggéld the u?é%jnar%paﬁlt IZ):PON %?Ing::la
exo he

Parameter w e
ctivi atisf, nof 2y + 0,8,
nshdb, bf+ light refle ayersat IE’)'é nd | we vorsl ehend

definiert sfndmpe Wﬁﬁonﬁﬁiaﬁ k&r&inﬁﬁiluh%ﬁé&@arﬁbmm%lﬂdwwmﬁh aV@dhancing
st ar ker schi chtiayesdéhich RdrafSbareftitethévavisiengtiadr thedaBihglaseebeamli dispbsed Bétween tHaTighbalp S
1.1 ist. sorptive layer andBthe (iht leSezhv@3aybif Or mal i onsauf zoi chnungsnodi ur n nach
ei nemn der AnsprOche 1 bis 7. wobei des Substrat m R einer

| 6sungsrt | &1 bidsenticalingenatiaredording medivm Seerdingto Blels Tomisesinag prtigal qutﬂéﬂpﬁsented
Losungernittelby tas bei der Bildung der

Li cht absor pti onsschi cht verwendet w Eoﬂﬂ‘énsigﬂwﬂat let ist.

Revndi cati one
where Ng,e, dape and A are as defined abave, ngy,e is the real part of the complex refractive index of the

55 enhacing layer and d, is the thickness of the enhacing layer, is 0,05 =p=1,1.

9. The optical information recording médium according to any one of Claims 1 to 8, wherein the substrate
is provided with a solvent resistant layer to protect the substrate from a solvent used for formation of the
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b

© 3, 1. Support opt que’ ¢t éni 6gfst romeni d' i nformat i on,
conprenant un substrat transnettant ﬁs&kﬁia‘fire- une couche ab- S
sorbant la fumbre recruvrant |le su_Eostrat pour absorber un |aisceau |laser

ot une coucho rOfl chissant la |um bre recouvrant |a couche
absorbent | a MHghtahsePtvelayely act 6ris4 | 40 - - en ce qu'un parenbirs
oplique reprasent6 par p = n~b~d. b,/ & ou: ) ' - n.b est
|l a partie rdelie do Ih i ndi ce: de refraction conpl exe de | a couche absorbent

| a | uni by e;Patentanspriche .df,, eel | Opaisseur de |a couche

a,b sorb e.rft . lf?‘ idchesiinforfh tionsaufzeichnungsmedium, umfassend ein Iich‘t&:r&uﬁ&sideésbﬂg@&%rucﬂatgnde
d'un faisceaug Eﬁ? Lschiéht,'dfe GbéHdBm Substrat zur Absbrption des Laserstrahls liegt und eine Lichtreflexions-

est t el queO, O54pibnP die Giber der Lichtabsorptionsschichtlieg® dadufth Gékenrzaichnay, dalt 8in bptieshef Hakdnfatek | &,
do rindice de widabiéfebdnQirch BHRLARYR, wabei h g derREalN dedrorfplaRéhtBrdchungsindak Bér&ichad-
drau pi ys 0, 3sopiionsschicht ist, 8, die Dicke dér Lichiabsoffiongséhicht &t GridA [l Wellenldnge eines Lesela-
doenr egi st r er RereirahRGsE B06IE p £10,0p BLLUNO HAR dedmigiéittabkazrieckompleXen Boeiamgsindesdar Licht- une
| ongueur - absorptionsschicht hchstenst,3istde de 7BOnm d' au nf ol ns 70% :
2. Support optique d enregistrenent d informalion solon |a revendlcation 1,

dans t equel2 | Ortiestesinformatiopsantzeiehnungsimegiymapaeh Anspruch 1, wabei die Lichtabserpfionssghicht gipen
_col orants de t \yeniniarbstaffymfalynd di Lichirefiexionssghioht quselnem Metalfilm geferigish o5t | aite

d'un tilm CLe r66 i€hes In 'rmétidn%alﬁaelchnungsmecilium nach A’i\s;gm&p\%bgi ugpé)}gﬂhﬁbftoff Indoldicfrgo-

d' enfegistre et NT O MAL 1 ON selon l'a revendi cation ans lequo
col orant de type cyani ne : eslt 1'ndodl carbocyani ne.
33 4. Optisches Informationsaufzeichnungsmedium nach AfspiucH 1,\2f odtell 3, wolhdi &iB3\/ittitabsorptions-

2000 5K[P2 B( J Ispricht efMalekitl enthatt, &g 3R dér Dbsbtpiion effed Liserstrahls durch die Lichtabsorptionsschicht

EF 0 353 393 Bitem Temperaturanstieg udterliégt prpicbeiteinefemparaturciom 1 @9chisI0¢ ‘Creinat exothermen Re-

d' i nf or mat i on aktivh onterFuelwtadageinee Gaseslurdeaiegbns 1 A 3, ‘dans | equel n8b, est tel
gue _.nb, 21 .1, et kb. est tat que 00,01 c kb, 30 . a

S. Suppggt bptartrtesifematiograsfzeipoungsmegiumapch ﬁg‘??%ﬁ"?&c'&?ﬂ'bfs"‘m‘? ol e gler Ausdruck
revendi cat i ondlaq = A8t undkpeder aupdiyrk .99 Sk 03 BHe) | e S - . nt de
|"indice de ¢ hantdi mﬁfﬁﬁmu ot HAC] Kinemtibl AfspHicha @ Bls 5| wbbbildBi Feaeil 8L, | 2
parie. 1 nmagl na!dE@koEnpkx & c'hdnﬂg;‘(ﬁ?der Lichtreflexionsschicht (h8 dér@rhadiaktditk), de® RaMpRxéh 86 | @

couche rl ef chihs@tihdek der LicktoNBicRsseRdnt dey BRichungik , @12Al + OB gliftgt : 2 Nflf + OX, 6
S. Suppest optique denregistrenent d inforrnation selon |'une des '

revendi cat i onDpliscBesdnforchativpsaufzeichnengsmeriimpacodinem der Anspriiche 1 bis 6, wolppi eiredypistirkan-i on
qui est transplaSehidhe die fir die Wellegiinaedes ) egaingerstehhls durchsishtinist| zyisehen des Lickiahsorpliongst
di sposee ent r schicht enddetiichtreflexionggphicht angeordietisl bant | a | unmi bre et lLa couche.
rdfl 6chi ssant la lunibre, , . Suppor t tigue d'.enreqgistrenent
i nf or e 1ton Pt InamBlspem sy asmedbin RSP o S o sl
reprd- sentd par 75 _

pnabdabs + nfl sdeh 20 p="¢°‘9“"—:"—'—"'&ﬁb8, ddl set | sonl tels qua
d6tirnis.cl-dessUSpe n.. du, und A wie vorstehe e Erisi EndHet kéautdiidfel kdmpifen Brdchehge
de r6fragction i&@&&ﬁ??régke o ik GRS | pi@l!l% H%&ﬁtke%@ﬁlgh%t. 005sp=1dist. -

< : di : -
dvh est r 6pai sseur a couche darné I oration, eat tel que

00,5 p < dl, optisches InformationsdifzelEhnpainédivriaticpiremaercins@ne 1 biesiembei das Substrat mit
d' i nf or mat i on einet IGsandsmitielbestEndipanSehicht 2uet Sclutzded Substratesdarainemtb suagsmittel, dasbeiderat

est Bildung dertL@htelosaptiansasbitht vereendet iwird ausgeststtetietl vant s pour prot 6ger |e
substralgd' un solvent utilisd pour ia-formation de |a L couche
absorbant Is lumrre. 30 '

Revendications

1. Support optique d’enregistrement d’information, comprenant un substrat transmettant la lumiére, une
50 couche absorbant la lumiére recouvrant le substrat pour absorber un faisceau laser et une couche réflé-
chissant la lumiére recouvrant la couche absorbant la lumiére,
caractérisé par le fait qu'un paramatre optique représents par p = Ngpsdape/A OU :
- N est la partie réelle de Pindice de réfraction complexe de la couche absorbant la lumiére ;
- dae est I'épaisseur de la couche absorbant la lumiére ; et .
55 - A estla longueur d'onde d'un faisceau laser de lecture, est tel que 0,05 =p = 0,6 ;
et par le fait que la partie imaginaire ky, de I'indice de réfraction complexe de la couche absorbant la
lumiére est d’au plus 0,3. '

L
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Support optique d'enreglstrement d'information selon la revendication 1, dans lequel la couche absorbant
la lumiére comprend un colorant de type cyamne. ‘et la couche réfléchissant ia lumiére est faite d'un film
de métal.

Support optique d'enregustrement d'information selon la revendication 2, dans lequel Ie colorant de type
cyanine est I'indodicarbocyanine.

Support optique d’enregistrement d'information selon la revendication 1, 2 ou 3, dans lequel la couche
absorbant la lumiére contient une matiére qui, lors de I'absorption d'un faisceau laser par la couche ab-
sorbant la lumidre, subit une élévation de température et, 4 une température de 100 a 600°C, subit une
réaction exothermique avec génération d’'un gaz.

Support optique d’enregistrement d'information selon I'une des revendications_i a 4, dans lequel ngyg est
tel que Ngps = 1,8, et kype €5t tel que 0,001 = kqps = 0,3.

Support optique d’enregistrement d’information selon I'une des revendications 145, dans-lequel la pértie
réelle n,y de I'indice de réfraction complexe de la couche réfléchissant la lumiére et fa partie imaginaire
ks de l'indice de réfraction complexe de la couche réfléchissant la lumiére satisfont la relation ke = 2
Npee + 0,8. :

. . Support opthde d’enregistrement d'information selon I'une des revendications 1 & 6, dans lequel une cou-

che d’amélioration qui est transparente a la longueur d'onde du faisceau laser de lecture est dlsposée

- entre la couche absorbant la lumiére et la couche réfléchlssant la lumiére.

Support opthue d'enreglstrement d'information selon la revendication 7, dans quuel un paramétre opti-
que représenté par :
= nabadabc + nehsdehs
p Py

ol :

- Ngps, Oaps ©F A sONt tels que définis ci-dessus ;

- Nens €5t la partie réelle de I'indice de réfraction complexe de la couche d’amélioration ; et

- dgy, est I'épaisseur de la couche d’amélioration, est tel que 0,05 = p = 1,1.

Support optique d'enregistrement d'information selon I'une des revendications 1 & 8, dans lequel le su bs- .
trat est doté d’'une couche résistante aux solvants pour protéger le substrat d'un solvant utilisé pour |a
formation de la couche absorbant la lumiére. ' :
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