;e3dew, Xr6TUc' -1 *coooo2* OPTI CAL | NFORVATI ON RECORDI NG MEDI UM BACKGROUND

OF THE | MMMH ield of the Inventi on The present invention relates to
an optic ’mm,f;n recordi ng medi um “and ‘nore particul arl y gg WABZ
writeabl e opt g I nformati on recordi ng nedi um conprising at t pnght
absorbl ng Iayer and light reflecting Layer on a transparent substrate

the Related Art Conventional, witeable optical infornmati 6n
recordl m@m&mm’, wm based on the structure wherein a | i ght absorbing | ayer,
conpris C dye I s established on a transparent substrate which

IS pre-grootede:tn a spid tﬁ{bmw|i%Rﬁﬁﬁéeﬁﬁbm| ayer,

conprising a netal fllmor t he I's further established on the |ight

absorbing layer, as in JapapgsesRatRBt oBURIEC Fidk/afrr¥en 07- 105065.

Information is recorded as Eg—gtm—n'g—b'@awr‘such as a |l aser beam

i's shone gn this AR iAle QLB QR recording medium fromthe substrate

si de thereof. ‘ﬁ}ec—i?—rgm%bs%—ng—llwer absorbs the energy and a pit is

recorded by, d e dicald ngwalki0er 0N A G 101 e 9hidignd L absorbi ng
erma

| ayer, formatlon of the substrate. Such a witeable

opti cal ’ Y QI PRl r@u{e%%d' %&%Wa%a%wa@lw W5 Sats (D Fpr 1 A ED- R

is essentially a conpact disk (CD) for playback purposes or a di sk such as
a CD- ROM 1né%f%4%¥%ﬁu¥5%ofélng medium comprising at least a light

absorbing layer and light reflecting layer on a transparent

substrate.

2. Description of the Related Art

Conventional, writeable optical information recording media
are based on the structure wherein a light absorbing layer,
comprising an organic dye, is established on a transparent
substrate which is pre-grooved in a spiral pattern, and a
light reflecting layer, comprising a metal film or the like,
is further established on the light absorbing laver, as in
Japanese Patent Publication No. 07-105065.

Information is recorded as follows. A recording beam, such as
a laser beam, is shone on this optical information recording
medium from the substrate side thereof. The light absorbing
layer absorbs the energy and a pit is recorded by the heating
and decomposition of the dye in the light absorbing layer, or
the thermal deformation of the substrate.

Such a writeable optical information recording medium is
generally known as a “CD-R”. A CD-R is essentially a compact

disk (CD) for playback purposes or a disk such as a CD-ROM;



this can only be witten to once and the recordi ng cannot be renoved. For
this reason, these have cone to be widely used, especially in thg field of
i nformation processing. Wth the increasing anounts of informati A MR 08
recorded, and the ever nore highly conplex |evels of information
processing, the speed of recording on_gnd reading fromoptical information
recordi ng nedi a have both been increasing for the past several years. 6X
recording apparatuses and 15X CD-ROM drives, for reading disks, were comon
0 the COYRIERLKE! SRt BE 6R9 (Rbnl 186 oaMICR 1L RALAING Al 0% SHEGIS, At
6X, for exanple, the Fine speed 1s multiplied six tinmes an aahldﬁ od?put
| aser beap i sead abed ha V-8oh eagRRek fopdd LASRONi 0 each
pit IengthenT of the EFM gigﬁaf. As%a%fesua?% %ﬁn%LF?Eg%{ﬁﬁforﬁgfg%ﬁa'
recordi ng Jipdicimrecqrded Wet:h g §iggnal [ pit-J s within the
prescribegg?énge Q?CST toellTQig %tta?ﬁggﬁ%ég%gb Eéﬁ%%%%‘t'e recordi ng
appar at us yji¢f @ad 1888 NAKE ahoBhES! SE0UnGheRat AR EUNENIAA, an
8, he length o

recordi ng at an equi val ent Spee in order to control t eac

ded beag i o ) d

ool e byek wredRIGNTS Bolpieh: 93CRIY SIS (Rl QT T
ted . duri ' heats | - t, i

o acaor dngl Seareater “har ReFors SAo, =asCHRE BIh Sp AT MG CRl T

of pit |engiRssand kgl At _*Px%v%' otk ﬁ.%%ﬁ‘s ‘i&’xcl%afrsggaglr zf%rr’@hhé;?agsf 298Nl eszl

gener at ed 06 R 2003 uring spee I ng, een na

vorse. 1 Ll8ks0r BROELLB30AR BRpLIRLALEd Bnd!SisR0 cb-BANIAIA e CASP!T S| N

hal ogen anions such as Br- or T'- anions (negative ions of io |hé),_mh'ch
generate lihliaghedkx ',”w%%efcohﬁoiuaﬂ{]%% Oh-% LRAGHKE ﬂy‘t ﬁo%‘?{k?' ¥
However, |- anions and Br- anions are highly reactive and w react with a

| i ght refli@elging | ayer conprising a netal film (such as silver, or the
| i ke) other than gold (Au). The reaction deteriorates the light reflecting

| d .. ] . h 1 | | ;
ayer andyhiell 8ol ngedUC Hi;gRs Fp@é:’dts ] elra'ED rSZ{I, ; ff%\él. @aﬁr{'g‘i A é’ﬁéf g%%{ée heat

conpounds have a hi gher degreé of "nol ecul ar usi on cause 0

in the filsPeand i6amse cRHAREMS 1Ok 17l 398 Wndgyph i&*&ﬂﬁ:ﬁ&aﬁs@&% i

hum dity conditions. In other words, even when using a

| ayer comphisihR@aarioeny /@t Ber ehbaNphr 3R Q7S ang %fo@}je%p%n&i*}f‘g ﬁg} Ieﬁé;é, '

di ffusion di scussed above occurs easily and causes problens I n ity

when the gafier eeBgihoned o¢y aRieneriy e iand1addist vesshave lLowmlgc ar
wei ghts, of 600 or less, for exanple. When a highly water soIJb e cyani ne

formul a i sn¢sefatibe Fekeculiay fiebfiusi eacbhekeol, s ediated tﬂ’a\;i% %’tg 3

wat er perneating the |ight absorbing Layer at high tenperatures a

hum di ty. 18hggheoleenbiar tdief bueiser igasl kundedbades the 1nacqrded sl goad .
Many of the cyanine dyes having this property contain |- anions and Br-

anions.  c@neiiBn2293 tAeSHMVBRYIEE L1HEakNVENTENrequired to have a
precision greater than conventional recording at an equivalent
speed, in order to control the length of each recorded pit T.
Also, because pits of each prescribed length must be formed in
only a fraction of the time used up to now, the impact of the
heat generated during recording and of heat interference on
the recorded medium is accordingly greater than before.
Consequent problems are the deviation of pit lengths and that

the jitter, caused by the thermal heterogeneity generated



In view of the foregoing, it is an object of the present invention to
provide an optical information recording nmediumw th superi or reshiiﬂ ceto
hum dity and water. It is another object of the present invention®t 2003
provi de an optical information recordi ng nmedi um wherein deterioration of
the signal under conditions of high heat and humdity is prevented. It is
anot her object of the present invention to provide an optical information
recording mediumwith a | esser degree of heat-generated diffusion of the
dye nol ecules in the |ight absorbing |ayer under conditions of high heat
and huni didyring highmnerd wmigending. thas dregremadavestsen to provi de an
optical information recording nedi umwherein | ess expensive netals, such as
Ag (silverJitper apiepenti¢Azan dem beoneesd v theimmter¢uinine dke |ight
reflecting layer instead of expensive gold (Au). BRI EF DESCRI PTI ON OF THE
DRAW NGS R el 3irgdvalegrn anifnursiclt crsnBa oF & f Rpdpnexdmeidatdve he
mat eri al (benzoi ndodi car bocyani ne) for the |ight absorbing |ayer 3 in the
optical inionrsedf okedEr®) diviti shediensna te ch¥ i ke ReaE helpres@ar fAventi on;
Figure 2 shows the structural fornmula of a second exanple of above
materi al ; FrRRFSS Yhowsthemmak rhefernedene¥tii a of a third exanple of 0 6
MAR 2003 -s above nmaterial; Figure 4 shows the structural fornula of a
fourth exafpvever. abo@&Llemse Brij gotens anewsighéysreactaval amhsy milld of
a fifth exanple of above material; Figure 6 shows the structural fornula of
a sixth exdepfle Wwithbd el areBlectHngrlaves eneor heinyracnakal £édmul a of

a seventh exanpl e of above material;
(such as silver, or the like) other than gold (Au). The

reaction deteriorates the light reflecting layer and limits
cost reductions.

Furthermore, low molecular weight compounds have a higher
degree of molecular diffusion because of the heat in the film
and cause problems for storage under high heat and high
humidity conditions. In other words, even when using a light
absorbing layer comprising anions other than I~ anions and Br-
anions, the molecular diffusion discussed above occurs easily
and causes problems in reliability when the aforementioned
cyanine dye and additives have low molecular weights, of 600
or less, for example.

When a highly water soluble cyanine formula is used, the
molecular diffusion thereof is mediated by the hot water
permeating the light absorbing layer at high temperatures and
high humidity. This molecular diffusion easily degrades the
recorded signal. Many of the cyanine dyes having this property

contain I~ anions and Br  anions.



Figure 8 shows the structural fornula of a eighth exanple of above
material; Figure 9 shows the structural formula of a ninth exanple of above
material; Figure 10 shows the structural fornula of a tenth exanpl & to¥AR 2003
above material; Figure 11 shows the structural formula of a eleventh

exanpl e of above material; Figure 12 shows the structural formula of a

twel fth exanpl e of above material; Figure 13 shows the structural formula
of a thirteenth exanple of above material; Figure 14 shows the structural

formula of a fourteenth exanpg;;ﬁggﬁyat&veré?tﬁﬁt%Ig&gure 15 shows the

structural fornula of a fift terial; 0 6 MAR 2003

-6 Figure_1l6_shows the structural farnmula_of Si xteenth exanpl e of above
mat eri al ; I|15°1 éfd’reé’ (?vvsgotrﬁgoslfltguml&r ar® for M jéac)é:f ogfnstglvee rreg;sn?rht exanpl e

of above material; FEigure 18 shows _the structural .formul . a e nt h
oxanpl o of XBRTA T tgr FEC TG P OFG edwa e eet oo racte B

et eent B SXe T S S bR e 9 iU PR e ot ucturel
It is another object of the present invention to provide an
optical information recording medium wherein deterioration of
the signal under conditions of high heat and humidity is
prevented.
It is another object of the present invention to provide an
optical information recording medium with a lesser degree of
heat-generated diffusion of the dye molecules in the light
absorbing layer under conditions of high heat and humidity.
It is another object of the present invention to provide an
optical information recording medium wherein less expensive
metals, such as Ag (silver) and aluminum (Al), can be used as
the material for the light reflecting layer instead of
expensive gold (Au).

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the structural formula of a first example of
the material (benzoindodicarbocyanine) for the light absorbing
layer 3 in the optical information recording medium 1
according to the present invention;

Figure 2 shows the structural formula of a second example of
above material;

Figure 3 shows the structural formula of a third example of



Figure 21 is a cross sectional view of the optical information recording
medi um according to the present invention; Figure 22 is a diagram shﬁ\g ﬂ/ﬂ%
the structural formula of a benzoi ndodi carbocyani ne dye which may be 2003
enpl oyed as the principal |light absorbing material in the optical

i nformation recording nedi um accordi nggto the present invention; Figure 23
is a diagram showi ng the structural formula of the benzoic cyani ne dye

(Ni kon Kankou shi ki sou Kenkyusho (Photosensitive Dye Research Institute of
Japan unofficial translation), No. NK-3386) used in the first enbodi nent of
the opti c@PIVF FARELIE ir ecor di ng medi um according to the present

invention; Figure 24 is a_diagramshow ng the structural fornula of the

i ndocyani fé-FE Fs S5 Hhe [TUIC tgiRdarid gt ek &plde T nHe SfRTREE ©F

i nformation recordi ng nmedi um according to the present 0 6 MAR 2003

i nvent i on;2RAYE PRFFE PS5 is a di agram showing the structural fornula of the

benzoi ¢ cyani ne dye (No. NK-4285) used in the second enbaqdi nent.

DESCRI PTI GNE¥er Wﬁeﬁ%%@mﬁ§%&% iald ytelr?ﬁ“e famRbe of
invention gives attention to the high water solubility of dye, the | ack of
resi st anc @Y MBS ‘huni di ty, and hence to keeping the water solubility
wi thin an appropriate range; the present_invention is an optical

i nf or mat i cﬁi%rﬁji%"‘fﬁe& GGG FRF o Hatd SHBE SHFMmEe a° f

recordi ng heamon a |Iight absorbing |ayer, conprising a transparent

subst r at e;2kPV§ g?ﬂteri’dsagr?bi ng layer including a |ight absorbing material,
conprising a dye for absorbing the recording beamfroma |aser, and which
i s establ ig%%&b‘f%ﬁ (s e e g la fogmila & ety erxppple of
reflecting the |aser beam and which is established on this |ight absorbing
| ayer. |n 329 G2y inf or mati on recording nedium the solubility of the

af orenentioned |ight absaorbing |ayer in ter, at tenperature of 70 i's
no more t HFFUESD & ShewS g i%r%%‘?‘}qallergova%ascﬂ 5 I‘?’tq(}‘ﬂ% ?r’é%@a?'%dogs
follows. 1Q mlligrans of material is placed in one liter of water at a

t enper at urdyfe TY3)i’s tenperature is maintained while the nixture is
agitated for 30 mnytes. Afterwards, this solution is filtered uiiengfa 0.2

mm mesh PERESYES torSHoWA 8 IS ITRT SPTERY - R 2 36 WARRSR

above material;

Figure 10 shows the structural formula of a tenth example of
above material;

Figure 11 shows the structural formula of a eleventh example
of above material;

Figure 12 shows the structural formula of a twelfth example of
above material;

Figure 13 shows the structural formula of a thirteenth example
of above material;

Figure 14 shows the structural formula of a fourteenth example
of above material;

Figure 15 shows the structural formula of a fifteenth example

of above material;



_g_difference fromthe weight of the filter before filtration is used as
the weight of material remaining on the filter; the solubility inggq?ﬁzrqw
water is calculated fromthis weight. The solubility in 70 C water of the
af orenenti oned |ight absorbing material conprising the aforenentioned |ight
absorbing layer can be 1.0 x 10-1 mllggras/liter or |less. The nol ecul ar
wei ght of the aforenentioned |ight absorbing naterial conprising the

af orenenti oned |ight absorbing | ayer can be 600 - 2000. The aforenentioned

l'i ght absqr.bin terial npri sing the aforengentioned.light .absorhb

| ayer canFﬁguﬁgn iﬁ&BHFc§%805§5HFg8r8§e2°fW8E§nP§n§iﬁ% %%5%1 rene rl‘?%ned
benzoi ndodi_cat bocyani ne.dye can be any of the following: CGCa , PF6-, BF4-,
SbF6- , Ioﬁﬁ,a%ﬁgéoﬁgt?r@ﬁln the mol ecul ar wei ght of the materials in the

| i ght absqQr.bing layer is |less than, 600 ter .solybility beco hi gh and

t he Iightgéggﬁgbﬂggsﬁﬁyértggsﬁkﬁugﬁgﬁags%%5gPlﬁiﬁ§b§b§%&§eﬁﬁ§$§%enent of
nmol ecul es under. hi%h eat %n% ng&dity condi tions. Wen the nol ecul ar

wei ght ofefﬁ@p&gtg i 8PSVFs Srgaﬁer’than 2000, the materials do not easily

di ssolve iin the | vent f applicatio en the filmi.s_ for . \br eover,
the_ pr ecehiaTenr SHoHES o SES HELBR L SOTBrAfc R & et ST hurr e b
the type w%e%%ﬁit IS %?ssible to record after humdity resistance tests,
and the type dFe MR '&FPy 0 6 MAR 2003 -9 resistance after recording is
good. The terial, in the aforenentioned_light, _absorbing layer .is

Benzoi ndodiCaF BoayafERES. A5 FES LT HRAGUGR D0 Encw S AMTEgI ] pample

structural fg&ﬁulas %frggaroup t hereof. The anions in these

benzoindo&F% Sgﬁaﬁﬁ Fespond to X- in Figure 22 (discussed bel ow) and
X- can be_any of .the.follow ng, Cl104- _PE6- F4-,. SbEs-) 1.04-. CF3CO0-. A
more concri étgérgx 5}Oaﬁ‘ Revs n%ygl %8\%‘5“:% F§dr & OfTuil'B'? &% Podd e‘?snet-’c FGhat<HRN of
the optical; i fornation.%ﬁqording medium 1 relating to the present

i nvention® Ogﬁtﬁggﬁrﬁ 6rmation recording medium 1 conprises a

t . b t.e 2, | i ght ab [ I f d th bst r at
o P Ohe LePRoal 5 PafEPoi POFTRaTEn PREY Pont b an o 1 RRELGE o
protective |ayer. 5 forned on the.light reflecting |ayer 4.. A spiral-shaped
pre-groov§e€°|?ngrﬁﬁglgﬁ Fﬁ§°§§6§?r59et§? RXS5F o BiHE ¥Han t he
- .6 ifically_ land 7, is_| t ed ith id ft

br o- Or 0ovE “8UTFha?) it SBETFAInGIFRFER SABoRPHEEETAY | I HR G bi g

terial. I, . ' .mat er i al [ i.-nci pal_ 1ight
2bsor bi ng RS e 0 BAZ P R YRR B B8R0 BACE By B (5 BrUB ST Eh absor b

L L R LIt MR

| ong- wavelFengt i'ng agen

prinCipalr%%%@hiﬁgsﬁkgkﬂg g%%%&b%kg to the present invention;

Figure 23 is a diagram showing the structural formula of the
benzoic cyanine dye (Nihon Kankou Shikisou Kenkyusho
(Photosensitive Dye Research Institute of Japan unofficial
translation), No. NK-3386) used in the first embodiment of the
optical information recording medium according to the present
invention;

Figure 24 is a diagram showing the structural formula of the
indocyanine dye used in the first comparison example of the

optical information recording medium according to the present



0 6 MAR 2003 -io As discussed below, in addition to the |ight absorbing
material, the light absorbing |ayer 3 sonetines includes binders (B®IMARQIET
wei ght is usually 2000 or nore) or solvents (nolecular weight is usually
600 or |ess), used when applying the m xture of the principal |ight
absorbing material, stabilizer, and | org-wavel ength absorbing agent. The
stabilizer (light stabilizer) is a conpound wherein the absorption peak of
the filmis within the near infrared range of wavel ength 900 - 1100 nm and
whi ch fades into weak absorption of light in the range from short

wavel engihgentaonheaidnge absorbed by the principal |ight absorbing
material, to Iong wavel engths, in the infrared range_of 1500 nm or greater.
For thi sFieasen25t he 3t dhpPraBr ShewangorPBuRBTWAFER3!Ls EPemrlér Pdetifife in
stabilizing the principal |light absorbing material, although it cannot be
expect edbepzgicacyyningr eye E@@rHKn62§§gsPFF9iﬂ9.t#ﬁi§e§P§E lizer may be
amniumsalt, inoniumsalt, or a dithiol conjugate such as dithiobenzyl.
Thi s st aBmbpdémentist be included in the |ight absorbing |layer 3 so as to

constitute 0.1 - 30 wt% and preferably 1 - 25 mﬁ@@_an; nore preferably 5 -
20 wt % The | ong-wa L St s QiR SRR 4 —'%F%SOI’ pti on peak

at a |longer wavel ength than the wavel ength of the recordi.ng beamL1l; it may
be, for ersfpLécailirat EPRaPTRSERtaATYFESLPRI BAVFEaR LERT 5% i ng beam
L1, or preferably a _0 6_MAR Z003 -11 material where the peak differs from
the recoPdphgwBEam B9LD1ilitgoohinflYRe FBRglAEFePENFER 1SS tP AT is a
material resulting in a filmabsorption peak of approximately 800 - 900
nni n t heaggsBugidisror anAgh&NER &Or BEBPARAg th8aWALETWSOLM L 1FY 48 Heam
with a wavel ength of approximately 780 nnThis materiagl increases absorption
at | ongeAMWAPBFERYLASS RaRge r SRgePELSERE In¥EDtART: 1S AMdARFWGdh the

obj ect of inproving recording sensitivity by conbining its absorption curve
with t hatnéPTPREipR REFRAALIREgREANT0ERFNY SRRFELPY INFRFDAtHAL k& el engt h
absor bi ng_agent can be expected to inprove recording sensitivity across a
broader EBAJANEF 2nEGEPERGTHS PEREN OBePortéIhtpAESPEPI N L@¥ i nation with the
stabilizers, it can be expected to inprove light stability as well. This

| ong- wavEPBRGLE1BESs8r BFAGSRGERNL SURSHERERI aP WAPENY ABSOFRYN%RISYSY ght
with wavel engths near 780 - 800 nm the |ong-wavel ength absorbing agent is
pr ef er abipcdudypagsachightaapsryRarai Wéteyéaﬂi, k EPRFIELNGarbsEimarfidte or
benzoi ndotri carbocyani ne, or__a porphyrin dye such as naphthal ocyanine. This
Iong-V\/avébéﬁgphnabééﬁbFﬁﬁoéfééﬁg kesm fERE apleser. Sng shgich Ré | i ght

absor bi ng Ig%en 3, preferably 0.3 - 4 wt%_and .nore preferably 0.5 - 3 wt%
established on this substrate; and a light reflecting layer

for reflecting the laser beam and which is established on this
light absorbing layer. In this optical information recording
medium, the solubility of the aforementioned light absorbing
layer in water at a temperature of 70 °C is no more than 1.0 x
10! milligrams/liter.

The solubility is measured as follows. 10 milligrams of
material is placed in one liter of water at a temperature of
70 °C; this temperature is maintained while the mixture is
agitated for 30 minutes. Afterwards, this solution is filtered

using a 0.2 mm mesh PTFE filter. This filter is dried and the



Mor eover, the solvent used for the application of the m xture of the
prlnC|paI | i ght absorbing material, the | ong-wavel ength -12 ah @ing
agent, and stabilizer may nmake up 0.01 - 1.0 W% of the IlgHi &M@gﬁ i ng

| ayer 3. The solvent for application used here can be an al cohol such as

i sopropyl al cohol or butanol; an al koxy_al cohol such as methyl cellosolve or
et hyl cel | osol ve; a ketoal cohol such as di acetone al cohol or acetyl acetone;
| actic acid ester such as ethyl lactate or nmethyl |actate; or al cohol

f1uoride &nyelaén%e 2% Lipd ‘ﬁéi&% OPF ORANCE ; 1 Jdie 150t ¥ Ot fiQErae%hcafsl on

is not, however mted to these. Myreover, spin coating is generally used

in formng the, li %J;Iepom @'&9 ,{}]a@e/dgg b,ge use(f?% dh e i kiibferbui:h@'

coati ng or vapor on net S necessary. I'h view of

appl | oat | 9o, BLEDELY | 8 AT d0aee dggtcgfaafa@é@dffé%n@m'ae gradded to

the |ight rve resin nmay be a ther plastlc

resin suc gssmgo%eé Jkg%e%pem F3L0: SUEN A8 LREEIRELARLGach aStarer

| i qui d rubbér Y7 'y, e resin nay be 1s0O yl ene,

i on, poryaroren ATy {EL @gﬁ%ﬁ%ﬁ%%@f’ TR EhayhEe o d: |
cal Ll ooe HorBiie 18 SR ”F%os 3?"%&%&0?%%% %ﬁ%&?éné
ol gorer et Abeclife, we:nglg’t%han 00% 1l S04 Oy  UBBEE- TR0

styrene b 0Ck co ype rnDp as oner ?he i ke.

the 117 st REEr 135%#@%9 SR o Lo RO L g VPl BB I ARE ng

| ayer 4 a c act the second interlayer 9. The light reflecting
| ayer 4 a%%n ﬁe %@%te qv@ |l ayer 5 are in contact via the third interlayer

10. The aforementioned light absorbing material comprising the

aforementioned light absorbing layer can be
benzoindodicarbocyanine dye.

The anions in the aforementioned benzoindodicarbocyanine dye
can be any of the following: Cl0.”, PF¢, BF, , SbFs, IO, ,
CF3CO0O™.

When the molecular weight of the materials in the light
absorbing layer is less than 600, water solubility becomes
high and the light absorbing layer easily changes over time
due to the movement of molecules under high heat and humidity
conditions. When the molecular weight of the materials is
greater than 2000, the materials do not easily dissolve in the
solvent for application when the film is formed.

Moreover, the present invention has two types of resistance to
water and humidity: the type where it is possible to record

after humidity resistance tests, and the type where humidity



As -shown in the figures, when the recordi ng beam (recording | aser beam L1
strikes the optical information recording nmedium1, the |ight absorbing

| ayer 3 absorbs the energy of this |aser beam L1l and is heated ﬁgﬁﬁgﬁﬁ%
Thermal deformation occurs on the side toward the substrate 2 Q a
pit 11. The index of refraction of thgpit 11 portion is changed by the
thermal deconposition of the dye in the light absorbing |ayer 3 at the
recorded portion. Information is read by shining the playback beam

(pl ayback | aser beam) L2 on this pit,K 11 gortion and finding the pit
contrast FEOMFEARCENRFREY HRESFALEY ohSo¥°Pfe substrate 2 at the pit 11
portion, and fromthe diffraction of |ight _caus by the.opti,cal phase

di f f er ence?egHREEH 2 elﬂiF%ﬁr%ﬁeﬁe?ﬁthgn?ﬂdgigggoF%§8Fﬁé€5i&ﬁy t'e pit
11 portion and,the_pon-pitted,portion (land 7). Mregqgyer, the principal
bt abeBPBr A HRLr R PO FER HEr paf HILRE BbEBFORAD SoRPPY Sk (24
whi ch absogbs t he Iaseg gean1£1 and breaks do&n durin% recor.di ng,, creates
vari at i onEhe® BEBURRER3H03°TTUIRR Phe®i FHRWP oFRPERPEct P8R RFLRTT tHk i ght
absorbing | ayer 3, and_cauyses the formation of the pit_11. In the %gtical

i nf or mat | GRCFECBPAFAGAREL GRATACEVROING EOTTREPPREsERL & n¥RNFFEHE St
solubility of the light absorbing layer 3 in 70 C water_is,1.0 x_10-1

mi | i granf A-EERS8ed| BeLowhprBdsPeGFt &RF 13FY t(He &f ubP+HPYiRg: 761 vat er of
the light absorbing material _(principal |ight absorbing materi al
stabiIize??sPOHEEWBﬁgﬁkngtEPHbsSFH?ﬁg'agent) conprising the |ight absorbing
layer 3 is 1.0 x 10-1 mlligrans/l|iter or |ess. Furthernore, the nolecul ar
wei ght ofAtﬁ@rFiSHPCEBESrEngaﬁﬁFéPPaFOEBHﬁFPsing the |ight absorbing |ayer
3 is 600 - ,2000. _The aforenenti oned Iight,absorbin mat eri al .can conpri se
the benzof hgBYRCcAl bdEyanfhesyEeREyPRGLt Kée¥t PhcFiFarPPEd R dTHFWRFHPR
Figure 22. In the optical information recordi ng nediym accarding_to the
present | RGEAEAORY PREIWE: &r Fetabid FR FhRE H§85FPFWFPNePﬁé‘¥¥g hehsor bi ng
| ayer 3 has a soluybility in 70 C mgter (hqt water) of 1.0 x 10-1
mlligranSPFiEal SRETPERELIAR PREPEFABFYPRASUR fo OFRFAS SReify it BISHHIEYT
nore and 2000 or less; with this material, the_dye anions in the |ight

absor bi ngSERyEFa8Cate RotlfBGapPTeTRAPIgeAYEENS. TRREEEhYT (thfe Bithstrate
possi ble to inEnove rel.iability, decrease deterioratiqn, ,and_redyce the

mol ecul ar 2di Bf 4$PBR FRELRELEIRGhLa¥BEofbFAE Py EP §hgt 1ot I es and
high humdity; at the sane tine, it_is Eossible t.o con titutﬁlthe | i ght

refl ecti ng®¥5yer - 428F 2 BTBTRARI¥B032YeE > formed on the light

reflecting layer 4.

A spiral-shaped pre-groove 6 is formed on the substrate 2. A
portion other than the pre-groove 6, specifically land 7, is
located on either side of the pre-groove 6.

The light absorbing layer 3 comprises a light absorbing
material. The light absorbing material comprises a principal
light absorbing material constituted of one or a plurality of
dyes which absorb the laser beam L1, and as necessary, other
materials such as long-wavelength absorbing agents or
stabilizers for stabilizing this principal light absorbing

material.



materials such as silver (Ag) and alum num (Al'), which are | ess expensive
than gold (Au). In other words, the aforenentioned CD-R type of optic
information recording nmedium11 has a |ight absorbing | ayer 3 C(Brﬁ)ﬁARsz dye
or the like between the polycarbonate substrate 2 and the light reflecting
layer 4, which is netal; the deteriorajjon of the recording can occur as a
result of the breakdown of this |ight absorbing | ayer 3 and deformation of
the substrate 2, as well as the optical phase difference in relation to the
un-recorded portion of the recorded pit 11 portion caused by the difference
in index d¥ [ BFFTISh B The 1 FAAHHHY ichFhen/erol: aRtRE 9 he
difference in indexes of diffraction of the broken down dye and_non-broken
down dye ™@EHFiddporthishtl FHtt APHFRINSG Ivade JigIeermes Rt e ®fng the
quality of the recordi ng under conditions of high heat and hum dit

requires tHAASTS t MaLedielan eivhfovt dpaldy 1480 hak Brokeh efowRe HyeRkdve
fromtheir respective |locations at the tinme of recording. The inventors
conduct ed {EiFEhEIRAI s ittt brrd datils WStk WHRR 2PREYIRY

t hey concl uyded that the mgvenent of the dye material within the |ight

absor bi ng T @TEURRIGT dRIIRG GRS Hiigh hSRs REMUMRSF 535 ¢l osel y
related to the solubility of the dye in _hot water at this anbient

t enper at ur¥-29 ‘GAster dong Vsl S AHPINE A9/R% on recording 0 6

MAR 2003 -16 nedi.um. wat er. vapor netrates through the substrate 1 and
condenses § t%%ldme%bw%i‘f%éﬁz@r)td—so@c DRANQRE T BF 2t hResame
tenperature. The ,dc}/e de%ﬁgéol ved therein noves arbitrarily within the |ight
absor bi ng tion b SUAE AR fRe ifath TR st Ragr! y
in hot water results in the deterioration of the recording. A so, conpounds
havi ng a rf aavRAspa i A ec 0 s gRndbisot: dradessinepfegka nar ked
novenment of the dye materjial; the |ow nolecular weight material easily
causes detBFHTVRAIVh Vverightmen Mt fiange iior Shal e AR L s®d ghe - 0122000
or nore cannot be used because of their limted solubility in the

appl i cat i JPSJIARER aRtPIRRhIBe Wie e nGidEasemt taksoxkirngra besiding.

Al so, cyani ne dyes were found to have the followng property. Dye materials
conpri si ngF g B Eenghivhs Qudihedniraygd rapge o 130819 fbve about
dye materials conpri si nqhist rongly basic anions, such, as Cl104', PF6', BF4',
and SbF6' FRRAFSodtomwi tH-iFFaaRt t yEhavsiteRidriz9tal by eh eompenduehigs | -
and Br- are hi q&ly {feact_i ve and may, react with and degrade, a reflectjve
filmof A 9verdtisstiys éduistaiile nmvd's RF st i biethagPsaehing
reflective filns cannot be used. As a result, the_optical information

r ecor di ng SRR, tls’fﬁj‘g&‘ dyfe GRS &1° VARESE DI thigTRIEIn HEPYRKBer of

0.1 ml qu:rez%:ngsl[ iter Qr | eisvs.,tvx,i |1 not deteriorate in testing at high
t emper at ures and- 1 d'ﬁ];}:, at-%'he sane temperature as the

This stabilizer may be aminium salt, imonium salt, or a
dithiol conjugate such as dithiobenzyl.

This stabilizer must be included in the light absorbing layer
3 so as to constitute 0.1 - 30 wt%, and preferably 1 - 25 wt$%,
and more preferably 5 - 20 wt%.

The long-wavelength absorbing agent has a maximum absorption
peak at a longer wavelength than the wavelength of the
recording beam Ll; it may be, for example, a material with an

absorption peak near the recording beam L1, or preferably a



0 6 MAR 2003 -17 hot water, and has a BLE follow ng testing which
adequately satisfies the standards. Myreover, it nust be noted[hgﬁh ﬁ@gn
the |ight absorbing layer 3 includes even one type of conpound % es
not satisfy the aforenentioned conditions, the novenent within the film of
t hat conmpound degrades the recording.. fi+st enbodi nent The opti cal
information recording nedia relating to the enbodi nents of the present

i nvention are explained below Injection nolding was used to produce a

pol ycarbonate substrate 2, with thickness 1.2 mm outer dianmeter 120 nm
and i nnermakieanietlerwhkdr emihea sk alh elicifreriss frammecthen rsi arad trsh dpeain pioe- §P oove
6 with width 0.55 Nmdepth 200 nmpitch 1.6 um Next, the benzoic cyani ne
dye (No. NK:@B8Gn. nol ecul ar weight 701) with the structure shown in Figure
23, used as the recording dye, was dissolved in diacetone al cohol at 30
grans/ | i teie Ikdng-weass lappdtiteilmornthimeafagreettenis enethtsbisdY ates2l tidgaidye
filmlayer (light absorbing layer 3) with a filmthickness of 75 nmnas
fornmed. Thef s wibddrdptiodn tgwmakrad ferdpdraxnindteely @310 absti®imy iayehe3 in
hot water at a tenperature of 70 Cwas 0.03 mlligranms/liter. A light
reflecti ngadayef recording hrioknes sediy diranbeomDnl singclgol sl £ Alrsewas
formed by RF sputtering on the 0 6 MAR 2003 -18 substrate 2 having this
dye fil misgsmhivici heneoreligtt to B\vamdeiximetadilye 7861 mm ( Dehhs ppanetrhkland
Chem cals, Inc., SD-211) was spin coated on this light reflecting | ayer 4
and exposhtktensdd rabsateiidn git , l1dmyenr ngaae lhathdi 0k (ot eshggeockayso 5.
After recording using a recording apparatus (Pul se-tech, DDU1000) using a
780 nmvavel @Qtdmi aseribheadddd width e dayeatel @i igpdving necotrdliing
recordi ng was pl ayed back and eval uated using a commercially available CD
pl ayer (AsemsitXRVEAS)Ly icomimniramintts helds ¢ret iod et verwappl thatdeofiashe
[11/1top=72. 4%nd BLEB was 0.4 cps. "ltop" is the nmaxi mum anount of

refl ect edptimhipah YivhtCriEenihiauk redtgeralal ' ITHY's | bondrewapeleadrtihari ati on
conponent corresponding to the difference between the amount of reflected
| i ght di fdbsctlethdyagdret |onydse ¢xarerttedito roguraded mecoréingned to the
obj ective lens, and the anmount of light reflected by the non-pitted
portions semsietwneddmrshe dferdeverdmys. ofhwavelekgias thanebdeforet000
hours at a tenperature of 70 C and relative humdity 85% let stand for one
hour at roeredvenndin i ormbizmd @valuEt edhe nsttddei bamer snber ¢cant beas f ound
that the nodul ation anplitude was |111/1top=7.0% and BLER as 1.2 cps. Eye
pattern vwespeoted oumdinmrdree di gkt esttalbibithednrweeihe test.

This long-wavelength absorbing agent is a material which
absorbs laser light with wavelengths near 780 - 800 nm; the
long-wavelength absorbing agent is preferably a dye such as a
polymethine dye like indotricarbocyanine or
benzoindotricarbocyanine, or a porphyrin dye such as
naphthalocyanine.

This long-wavelength absorbing agent must make up 0.1 - 5 wt%
of the light absorbing layer 3, preferably 0.3 - 4 wt%, and
more preferably 0.5 - 3 wt%.

Moreover, the solvent used for the application of the mixture

of the principal light absorbing material, the long-wavelength



0 6 MAR 2003 -19 Conparison exanple 1 An optical information recording
medium 1 was prepared in entirely the same manner as in the first

enbodi ment, except for formng a 73 nmthick |ight absorbing |ayer 3 using
the follow ng recording dye nmaterial: 80 wt% of the benzoic cyani ne dye
used in the first enbodi ment and 20 w4 of the indocyanine dye (rmolecul ar
wei ght 539), having the structure shown in Figure 24, dissolved in

di acet one al cohol at 25 grans/liter. In this case, the solubility in 70 C
hot water of the indocyanine dye in Figure 24 and the blend formng the

l'i ght abgegbirBdnbaygend, Wwaha ktabAilkkieer Ay hiaker ugnd . b13 -l |g grearsdfi ter
respectively. The optical information recording nedium1 attained in this
manner wagel ecghdedbepeniagd 1apasuned using the same recording apparatus as
inthe first enbodinent. It was found that the nodul ati on anplitude was

| 11/ 1t opzhe. 40andnBLEBrWapp@izaepsn LBetihBeganmear@pedsin R liddhdl r&ich
enbodi nent, this disk was stored for 1000 hours at a tenperature of 70 C
and rel atdsve sbpioghilly aG2ohand ogvahgahed ;i ant Ae kexye dIRIVIIL ddcivass f ound
that the nodul ati on anplitude was 111/1top=42.5e and BLEB was 3000 cps.

Second emedireal lboeet of eehgilog1nesolsed &O kAN PAYEArdonat e
substrate 2, with thickness 0.6 mm outer dianeter 120 nm and 0 6 MAR

2003 - 20 dipretodead®tehold cimacafgiWaeeeohnel; s 1G@tIRd s isPidd eshapesl as
pre-groove 6 with width 0.4 dim depth 100 nm pitch 0.8 dim Next, the

benzoi ndedhedr haeyarkene-diethie. 18Kt4285, orolacndl Wwalhii E38umhtdst he

structure shown in Figure 25, used as the recording dye, was dissolved in
di acet one,al, oot ettt aZQ u@tapeopahen.. Thles swasea@Pligd Hp Iies ef i ep@nt i oned
substrate 2 and a dye filmlayer (light absorbing layer 3) with a film
t hi cknessiotf, hdweriewqs lfiavited tbhehseleubility of the material in the |ight
absorbing layer 3 in hot water at a tenperature of 70 C was 0. 02
ml|igrameieocvet., Apingkbatdhigedisi agneanrany4used i Hodaiiess g9 higlaod
conprising alum num (Al), was formed by RF sputtering on the substrate 2
havi ng t kibsodpdntyi LewveppBi bécherecof. fARxibindtigl etute Wiabl@ desid or
(Dai ni ppon I nk and Chem cals, Inc., SD211) was spin coated on this |ight
refl ecti Rgpoayelepbsihipo yerxhddaaimays hep askidn g ss mesidsaiLy W t h t hi ckness
0.6 mm outer dianmeter 120 mm and inner dianmeter 15 mm was applied
t her eon. Thhiviewas fexppdddattdoul prayvealtdes! iduhti rigr @vdthess deein t he
supporting substrate and the two substrates were adhered.

binders may also be added to the light absorbing layer 3.

The additive resin may be a thermoplastic resin such as
nitrocellulose, a resin such as thermoplastic elastomer,
liquid rubber, or the like.

Specifically, the resin may be isobutylene, maleic anhydride
copolymer, polypropylene chloride, polyethylene oxide, nylon,
polystyrene, or the like.

The cellulose derivative may be carboxymethyl cellulose,
nitrocellulose, MC (methyl cellulose), EC (ethyl cellulose),
or the like.

The oligomer may be oligostyrene, methylstyrene oligomer, or

the like.



The optical information recording nmedium 1l attained in this manner was
recorded upon at a linear velocity of 3.5 nis using a recording ﬂ% S
(Pul se-tech, DDU0-1000) having a 640 nm 0 6 MAR 2003 -21 senig%ﬁgag f

| aser. Wen played back, it was found that the nodul ation anplitude was

| 14/ 1t op=63. 0% and Rt op=61.5% This dijsk was stored for 500 hours at a
tenperature of 70 [err]C and relative humdity 85% I|let stand for one hour
at normal conditions, and evaluated in the sanme manner; it was found that
t he nodul ati on anplitude, was |14/]top=61l.2%.Ltop=60. 19 and t he recordlng
was not ?gﬁnﬁg?ﬁnB@eHiFFEBgﬁtm§¥ SnSEVESnFo g gopﬁg S SR
enbodi nent An pt| é |nfornﬁtiﬁn recordlgg dgun1prepared in the sane
nmanner a§YPﬁ F IRPPLESEdGoi-AETP™Ex c 8Pt “F'6r TF6Fing a 80 nm thick |ight

fl t 4 A tt | ted
Sl R A S B e T
th dul at | 11/It This disk
% o il L en.) LTI 60 g SR LA 6P 0

85% et st d fo one our. . .at ornal COQdItIOﬂS %n egg %%ed |nri e sane
manner ; drF ﬁ@g BUEAt foRTSnpP Fa ﬁbs fﬁ/ % and
BLEB was 5 8 s, s not f und t erent S5 conpar ed
to bef or ¢PERE ¥ B 'ﬁ&gﬁfF6H AYP&s I 41%51(%%0 e

information re ordln nedl nlhaV|ng et.erioration.of the recordlng
under evéRYESndi gn Foﬁ G Shdafr 5%8 %&ﬁf%iﬁ?qﬁﬁﬁﬁﬁ ]g)the reduced

iglgblllay 2 o%gelkf%%F %b%%Eggvgwk%%?thénr%%%r Jﬂa'beaﬂ16£g%%ég¥§% 22 of

laser beam) L1 strikes the optical information recording
medium 1, the light absorbing layer 3 absorbs the energy of
this laser beam L1 and is heated thereEy. Thermal deformation
occurs on the side toward the substrate 2 and forms a pit 11.
The index of refraction of the pit 11 portion is changed by
the thermal decomposition of the dye in the light absorbing
layer 3 at the recorded portion.

Information is read by shining the playback beam (playback
laser beam) L2 on this pit 11 portion and finding the pit
contrast from the thermal deformation of the substrate 2 at
the pit 11 portion, and from the diffraction of light caused
by the optical phase difference, due to the difference in the
indexes of refraction of the pit 11 portion and the non-pitted
portion (land 7).

Moreover, the principal light absorbing material (principal
light absorbing agent) is a material which absorbs the laser

beam L1l and breaks down during recording, creates variations



0 6 MAR 2003 -23 Expl anation of the codes 1 Optical information remﬂr@}ng
medi um (Figure 21) 2 Transparent substrate 3 Light absorbing Ia9§r ght
reflecting |ayer 5 Protective |ayer 6 Spiral-shaped pre-groove 7 Land 8
First interlayer 9 Second interlayer 10 Third interlayer 11 Pit L1
Recordi ng beam (| aser beam for recordiyag) L2 Playback beam (|l aser beam for
pl ayback) 0 6 MAR 2003 -24 Wat |Is Cained Is 1. An optical information
recordi ng medi um conprising: a transparent substrate; a |light absorbing
| ayer established on the substrate
in the index of refraction within the light absorbing layer 3,
and causes the formation of the pit 11.
In the optical information recording medium according to the
present invention, the solubility of the light absorbing layer
3 in 70 °C water is 1.0 x 10! milligrams/liter or less.
More specifically, the solubility in 70 °C water of the light
absorbing material (principal light absorbing material,
stabilizer, long-wavelength absorbing agent) comprising the
light absorbing layer 3 is 1.0 x 10 milligrams/liter or less.
Furthermore, the molecular weight of the light absorbing
material comprising the light absorbing layer 3 is 600 - 2000.
The aforementioned light absorbing material can comprise the
benzoindodicarbocyanine dye having the structural formula
shown in Figure 22.
In the optical information recording medium according to the
present invention, the material used in the dye film in the
light absorbing layer 3 has a solubility in 70 °C water (hot
water) of 1.0 x 10! milligrams/liter or less and preferably
has a molecular weight of 600 or more and 2000 or less; with
this material, the dye anions in the light absorbing layer 3
are not negative halogen ions. Thereby it becomes possible to
improve reliability, decrease deterioration, and reduce the
molecular diffusion in the light absorbing layer 3 at high

temperatures and high humidity; at the same time, it is

possible to constitute the light reflecting layer 4 of



and conpri si
absorbs the

on the |ight
wherein info
on said ligh

absorbing layer in 70 C water is 1.0 X

The opti cal
sol ubi |i

i ght ab@%FE
opti cal
nDIecuIar me

ng a light absorbing material, constituted from dye which

recording | aser beam and a light reflecting IaysL 3@&2@¢ished

-"'"m absorbing ayer and which reflects the |la @

rmation is recorded through the shining of said recording beam

t absorbing | ayer; and “heif'n the solubility of said |ight
O-1 mlligrans/liter or less. 2.

i nformati on recording nedlun1according to claim1, wherein the

erL .0 I t S teriyal | g said
?ﬁéQFaserf* SR I i P R A e

gﬁ%ggglggcgﬁg#nﬁ ﬂadlﬂ accordlng to claim1l, wherein the

ght abso ing material conprising said |ight

absor bi ”Qn' BYfEr §0889, - £RB00fofemde: BRELCAL-RNEQLIRLIFOR i8¢ dI Ng medi um

accordi

1nformat10n recording medium 1 has a light absorbing layer 3

comprising dye or the like between the polycarbonate substrate

2 and the light reflecting layer 4, which is metal; the

deterioration of the recording can occur as a result of the

breakdown of this light absorbing layer 3 and deformation of

the

substrate 2, as well as the optical phase difference in

relation to the un-recorded portion of the recorded pit 11

portion caused by the difference in index of refraction in the

light absorbing laver 3.

Because the difference in indexes of diffraction of the broken

down dye and non-broken down dye is an important factor of

this phase difference, sustaining the quality of the recording

under conditions of high heat and humidity requires that

neither the broken down dye nor the non-broken down dye move

from their respective locations at the time of recording.

The

inventors conducted their examinations with attention to

this issue. As a result, they concluded that the movement of

the

dye material within the light absorbing layer 3 under

conditions of high heat and humidity is closely related to the

solubility of the dye in hot water at this ambient

temperature.

In o

ther words, inside the optical information recording



to claim1, wherein said |ight absorbing material conprising said |ight

absorbing layer is a benzoindodi carbocyani ne dye. 5. The optical §g MAR 2003

i nformation recordi ng nedium according to claim4, wherein anions in said

benzoi ndodi car bocyanine dye 0 6 MAR 2003 -25 are any of the follow ng:

CCa, PFs , BFa , SbFs-, 10a-, CF3CQ00t¢- . Al,.A5. Au. A. A AS. A9;

. A As. AH. Ay. AL. A9. ALe. A9. As!y. A A(y . A AY . A9R AS9. An. A@Q.. ARB3ORi U cof{| $15]
*

“azupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]calc
Na] ca] calm=d o) c afare} camda|palaajatad (HnSKDEGRE substrate 1 and
-1l m-{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c”a

] ca] ca] cad eiddrsd < alre o] Clajlva]|adxdwd}icat layer 3, to become hot water

Pyl TETT (99 UB&I&e&p&t & ((((g)+++6, 7, | wnhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cf] teé cedrea ] teineaaica] (Ble Ate advedchied| cagrajsaheutsa]l ca) ca] ca
Jcal7,,,--#-$-*-+-6-7-011334444444466{ 66666E7Gr7}xsnid_Z]]]]ca] ca] ca] ca] ca]

ca] ca] ca] zahcataal ba]wiikial ddie al icd] © dloed Waiwa] bajea] $a] £h] wascaheakba] cal
cajcalcal 778 89: J: K b:c:~ i
found that a dye which dissolves easily in hot water results
in the deterioration of the recording.
Also, compounds having a relatively low molecular weight of
600 or less display a marked movement of the dye material; the
low molecular weight material easily causes deterioration over
time. Materials with a molecular weight of 2000 or more cannot
be used because of their limited solubility in the application
solvent and because of the increased jitter during recording.
Also, cyanine dyes were found to have the following property.
Dye materials comprising weakly basic anions such as I°, Br’,
and SCN- easily move about; dye materials comprising strongly
basic anions such as Cl0,”, PFs, BF;, and SbFs move about with
difficulty.
Moreover, halogen anions such as I™ and Br  are highly reactive
and may react with and degrade a reflective film of Ag
(silver). As a result, these have the limitation that such
reflective films cannot be used.
As a result, the optical information recording medium 1, using
a dye material with a solubility in hot water of 0.1
milligrams/liter or less, will not deteriorate in testing at

high temperatures and humidity, at the same temperature as the
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inner diameter 15 mm, and whereon is formed a spiral-shaped
pre-groove 6 with width 0.55 pum, depth 200 nm, pitch 1.6 um.
Next, the benzoic cyanine dye (No. NK-3386, molecular weight
701) with the structure shown in Figure 23, used as the
recording dye, was dissolved in diacetone alcohol at 30
grams/liter. This was applied on the aforementioned substrate
2 and a dye film layer (light absorbing layer 3) with a film
thickness of 75 nm was formed.

The solubility of the material in the light absorbing layer 3
in hot water at a temperature of 70 °C was 0.03
milligrams/liter.

A light reflecting layer 4, with thickness 100 nm and

comprising gold (Au), was formed by RF sputtering on the
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substrate 2 having this dye film applied thereon. An

ultraviolet-curable resin (Dainippon Ink and Chemicals, Inc.,
SD-211) was spin coated on this light reflecting layer 4 and
exposed to ultraviolet light, forming a 10 pm thick protective
layer 5.

After recording using a recording apparatus (Pulse-tech, DDU-
1000) using a 780 nm wavelength laser beam L1, at a linear
velocity of 1.2 m/s, this recording was played back and
evaluated using a commercially available CD player (Aurex, XR-
V73); it was found that the modulation amplitude was
I11/Itop=72.4% and BLER was 0.4 cps.

“Itop” is the maximum amount of reflected light in the CD
playback signal. “Ill" is the optical variation component
corresponding to the difference between the amount of
reflected light diffracted by the longest length pit recorded
and returned to the objective lens, and the amount of light
reflected by the non-pitted portions and returned to the
objective lens.

This disk was stored for 1000 hours at a temperature of 70 °C
and relative humidity 85%, let stand for one hour at normal
conditions, and evaluated in the same manner; it was found
that the modulation amplitude was I11l/Itop=72.0% and BLER was
1.2 cps. Eye pattern was not found to be different from before

the test.
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Comparison example 1
An optical information recording medium 1 was prepared in
entirely the same manner as in the first embodiment, except
for forming a 73 nm thick light absorbing layer 3 using the
following recording dve material: 80 wt% of the benzoic
cyanine dye used in the first embodiment and 20 wt% of the
indocyanine dye {(molecular weight 539), having the structure
shown in Figure 24, dissolved in diacetone alcohol at 25
grams/liter.
In this case, the solubility in 70 °C hot water of the
indocyanine dye in Figure 24 and the blend forming the light
absorbing layer 3 were 1.5 milligrams/liter and 1.3
milligrams/liter respectively.
The optical information recording medium 1 attained in this
manner was recorded upon and measured using the same recording
apparatus as in the first embodiment. It was found that the
modulation amplitude was Ill/Itop=70.4% and BLER was 0.3 cps.
In the same way as in the first embodiment, this disk was
stored for 1000 hours at a temperature of 70 °C and relative
humidity 85% and evaluated in the same manner; it was found
that the modulation amplitude was Ill/Itop=42.5%% and BLER was
3000 cps.
Second embodiment

Injection molding was used to produce a polycarbonate

substrate 2, with thickness 0.6 mm, outer diameter 120 mm, and
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inner diameter 15 mm, and whereon is formed a spiral-shaped

pre-groove 6 with width 0.4 um, depth 100 nm, pitch 0.8 pm.
Next, the benzoindodicarbocyanine dye (No. NK-4285, molecular
weight 638) with the structure shown in Figure 25, used as the
recording dye, was dissolved in diacetone alcohol at 20
grams/liter. This was applied on the aforementioned substrate
2 and a dye film layer (light absorbing layer 3) with a film
thickness of 58 nm was formed.

The solubility of the material in the light absorbing layer 3
in hot water at a temperature of 70 °C was 0.02
milligrams/liter.

A light reflecting layer 4, with thickness 100 nm and
comprising aluminum (Al), was formed by RF sputtering on the
substrate 2 having this dye film applied thereon. An
ultraviolet-curable resin (Dainippon Ink and Chemicals, Inc.,
SD-211) was spin coated on this light reflecting layer 4. A
polycarbonate supporting substrate, with thickness 0.6 mm,
outer diameter 120 mm, and inner diameter 15 mm, was applied
thereon. This was exposed to ultraviolet light from the side
of the supporting substrate and the two substrates were
adhered.

The optical information recording medium 1 attained in this
manner was recorded upon at a linear velocity of 3.5 m/s using

a recording apparatus (Pulse-tech, DDU-1000) having a 640 nm
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modulation amplitude was I1l4/Itop=63.0% and Rtop=61.5%R.
This disk was stored for 500 hours at a temperature of 70 °C
and relative humidity 85%, let stand for one hour at normal
conditions, and evaluated in the same manner; it was found
that the modulation amplitude was Il4/Itop=61.2%, Itop=60.1%,
and the recording was not found to be different as compared to
before the test.
Third embodiment
An optical information recording medium prepared in the same
manner as in the first embodiment, except for forming a 80 nm
thick light reflecting layer 4 comprising silver (Ag) with
sputtering, was evaluated in the same manner and using the
same apparatus as in the first embodiment; the modulation
amplitude was Ill/Itop=73.8% and BLER was 0.5 cps.
This disk was stored for 1000 hours at a temperature of 70 °C
and relative humidity 85%, let stand for one hour at normal
conditions, and evaluated in the same manner; it was found
that the modulation amplitude was Ill/Itop=72.1% and BLER was
5.8 cps; the eye pattern was not found to be different as
compared to before the test.
The present invention can result in an optical information
recording medium having little deterioration of the recording

under even conditions of high heat and humidity because of the

reduced solubility of the light absorbing layer in hot water
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Explanation of the codes

1 Optical information recording medium (Figure 21)
2 Transparent substrate
3 Light absorbing layer

4 Light reflecting layer

5 Protective layer

6 Spiral-shaped pre-groove
7 Land

8 First interlayer

9 Second interlayer

10 Third interlayer
11 Pit
Ll Recording beam (laser beam for recording)

L2 Playback beam (laser beam for playback)
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and comprising a light absorbing material, constituted from a
dve which absorbs the recording laser beam; and
a light reflecting layer established on the light ™=
absorbing layer and which reflects the laser beam;
wherein information is recorded through the shining
of said recording beam on said light absorbing layer; and
wherein the solubility of said light absorbing layer
in 70 °C water is 1.0 x 10 milligrams/liter or less.
2. The optical information recording medium according
to claim 1, wherein the solubility in 70 °C water of said
light absorbing material comprising said light absorbing layer
is 1.0 x 10 milligrams/liter or less.
3. The optical information recording medium according
to claim 1, wherein the molecular weight of saia light
absorbing material comprising said light absorbing layer is
600 - 2000.
4. The optical information recording medium according
to claim 1, wherein said light absorbing material comprising
said light absorbing layer is a benzoindodicarbocyanine dye.

5. The optical information recording medium according

to claim 4, wherein anions in said benzoindodicarbocyanine dye
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are any of the following: Cl0,", PF¢, BFs, SbFs, IO, , CF;C0O0 ,



