11 May 2005 DESCRI PTI ON OPTI CAL RECORDI NG MEDI UM TECHNI CAL FI ELD The
present invention relates to an optical recording nedium such as a CD _
(Conpact Disc) or a CD-ROM (CD-Read Only Menory) , in wii 8a¥200Pans! ucent
reflective filmand a reflective filmcan be inproved in weather

resi stance nore and which can be manufactured nore inexpensively.

BACKGROUND ART As opti cal recording medium for recording a variety of
i nformati on such as audi o i nfornmat P5RCEAET¥CPHeo i nformation, various types

of optical recording mediunms_are available in the formof a read-only
optical recording nedi um suctf Gl AFCHRPING OB a rewitabl e optical

recordi ng I ch_as_a magneto-optical disk and a phase-change optica
disc-and-agﬁakﬁgéigngéEBBtical di sc such as a CD-Rmade of an organic
material. Information recording |layers conprising these optical recording
medi uns are i ndent edT®® PEESARthiy et i yedmikls to ndempiatéansesveliiag phase
pi.ts and pregrooves to record data information, a tracking servo signal -
and the |1 R EBceTHTY 2% ReFR (SomParhcPies] nyr de@@RROMDI CDeRehE 0Fly
optical recordi ng nedi um capabl e of recording a | arger anmount of

i nf or mat i JASTARY a 1DV {ch gitzdnslaremtt refDest)iveff bl wadlAYeF1 et Ust Ur e
having | am pated first and second information recording |ayers, for

exanpl e, betbhERrcbendmpiravey dnard¢abier fEGsthnice maehemat Weich can

cross-sectional view
be manufactured more inexpensively.

BACKGROUND ART

As optical recording'medium for recording a variety
of information such as audio information and video information,
various types of optical recording mediums are available in the
form of a read-only optical recording médium such as a Cb and
a CD-ROM, a rewritable optical recording medium such as a
magneto—optical disk and a phase-change optical disc and a
write-onceopticaldiscsuchasaCD—Rmadeofanorganicmaterial.

Information recording layers comprising these
opticalrecordingmediumsareindentedtoformthereonverysmall
indentations such as phase pits and pregrooves to record data
information, a tracking servo signal and the like.

Recently, tinere is an increasing demand for realizing
optical recording'medigm capable of recording a larger amount
ofinformation,andiaDVD(DigitalVersatileDisc)ofeatwo~layer
structure having laminated first and second information
recordinglayers,forexample,becomescommerciallyavailable.

FIG. 4 is a schematic cross-sectional view



1 11 May 2005 illustrating an optical recording nedium 200 of a two-I|ayer
struct u%/e in which a first information recording |ayer 2?11 aand % second
information recording |ayer 232 are |lanm nated to each _otFuM_.VQQche first
information recording layer 231, a translucent reflective film 223 nade of
a suitable material, such as Au, Si, AgPdCu and AgPdTi, is deposited on
first very small indentations 2 11 which are forned at the sane tine a f

irst subsitivet2oting avl dedibyli BEeckioAgMakdiag. 2b0 gheasgggngayer
information recording |layer 232, a reflective film 224 conposed

sui tabl e thtruethmesuchidsh anfAst Hin ofrindaPiRd raBo Al 1 gl L %P'z@ of hh@
deposited on second -very snall indent atl ons 222 which are fornmed at

sane tinme assemhdnfebsidlon 2020+81iA8 Py 35 eet g 1l di ng, Bé?
transparent adhesive |ayer 203 Ianlnates e first and second substrates

201 and 202ttt h the first and second |nf ormation recording layers 231 and
232 being facing to each other to forma two-layer information recording

layer. It is desirabhe thatsarsets OfoaRii L ]_fl@@é}&ﬁ ﬁtg? e P ed to

reproduce or record or to reproduce and record er s

referred tirasldepoduce &t {_eard ) %gfnhg %a%go ge%ggl%l{e{%gﬂrdlng

second information recording |ayers

he
medi um 20GudH Ris infyradiat h9paeh Lasel %ms me_side of t
opti cal recordlsng nedi umge g. I‘}‘?r(ﬁnt e |rst subst aPB SH1SEi WY f or

small indentations 211 which are formed at the same time a first
substrate 201 is molded by injection molding.

In the second information recording layer 232, a
reflective film 224 composed of a suitable thin film such as
an Al thin film and an Al alloy thin film, is deposited on second
very small indentations 222 which are formed at the same time
a second substrate 202 is molded by inijection molding.

A transparent adhesive layer 203 laminates the first
and second substrates 201 and 202 with the first and second
information,recording layers 231 and 232 being facing ﬁo each
other to form a two-layer infermation recording layer. -

Tt is desirable that a set of optical heads should
be used to reproduce or record or to reproduce and record
(hereinafter simply referred to as “reproduce or record”)
information from the first and second information recording
layers 231‘and 232 of the optical recording medium 200 with
_irradiation of laser beams from the same side of the optical
recording medium, e.g., from the first substrate 201 side, for

example, so that a drive apparatus therefor can be simplified,




exanpl e, so that a drive apparatus therefor can be sinplified, 2 11 My
2005 the optical heads can access these information recording |ayers 231
and 232 in a short tine and can continuously record or réﬁ t hese
information recording |layers. Wen the optical head irradi ates | aser beans
on the first and second information recording |ayers 231 and 232 from the
sane side of the optical recording nediumto record or reproduce or record
and repr odbeeophicil tetadandasecarts thésenalfod et diedg rianer Bayéhe sane
optical head focuses a |aser beamL on the first information recording

| ayer 231280 andZd2 dnersiept e andrcdreeor €imbicus Bprreesed dhtepidSlce
information recording |ayer 231 as shown by a solid Iline in FIG 4 and the

same opti ¢cakskede floemasasm dasaidiegi Qretde second information recording
| ayer 232 to record or reproduce or record and reproduce the second

information recordi ngchayge #32: @1 shaw i%fa%li%oééSGQasleirnSeEHsFJ)Ig‘?%ngn

order that the sane optical head may record or reproduce or recor

repr oduce £ hef kns!s thd a0@ednalilor FBELIR: RECOLALA J Y EhE 234 232
with irradiation of |aser beans, the first 1Aformation recording Tayer 231

has the thanshieentdeeblreghicvepfiilmi223 Heddin B AR A O

inward | aser beans to reflect part irradiated [aser beans so that the

first infoegrbhaner 8eordeBed auer 23t MR difceidad Ol replgguced and to

pass part o aser beans to allow p | aser "beans ravel to the
_SeCO_nd ! niﬁfﬁﬂné@ﬁ]oﬁefgéghﬁ'gnég@'gers, the same optical head focuses a

laser beam L on the first information recording layer 231 to
recordor reproduce or record and reproduce the first information
recording layer 231 as shown by a solid line in FIG. 4 and the
same optical head focuses a laser beamL on the second information
recqrding layer 232 torecordor reproduce or record and réproduce
the second information recordiﬁg layer 232 as shown by a dotted
line in FIG. 4.

In order that the same optical head may record or
reproduce or record and reproduce the first and second
information recording layers 231 and 232 with irradiation of
laser beams, the first information'recording layer 231 has the
“translucent ﬁ:eflective film 223 formed at its entrance side for

- inward laser beams to reflect part of irradiated laser beams
so that the first information recording layer 231 may be recorded
or reproduéed and to pass part of laser beams to allow part of
iaser beams to travel to the second information recording layer
232 so tﬁat the second information recording layer 232 may be

recorded or reproduced.




hat the second information recording |layer 232 may be recorded or
Egérzguged. 3 11 May 2005 The transparent adhesive |ayer 203,dﬂﬁge of an
adhesive nmaterial having a high transnmttance with respééﬂmﬂ ser beans,
lami nates the first and second information recording layers 231 and 232
with a distance [ ong enough to prevent their reproduced signal from
interfering with each other. Therefore, the optical heads can adjust
obj ective | enses so %%eﬁéaﬁﬁﬁﬁéﬁnvaﬁ@@ﬁ;ﬁd&ayéaséB,hEQM$o@Qn%EQe@Q&@IEggs
corresponding to the respective infornation recording layers 231 and
thereby meRPhET+2! hadsiom bigh trepsodide e ol tlakbepetra® 1 heer 8SRRSE i Ve
information recording layers with high accuracy. Design of films of the
translucmﬂam%#¢éé$ﬁh?firﬁtaz&%emonhdHMdﬁmaﬂmmpfaabk@mnQQQyéHQ93hayer
becomes extrenely inportant to realize the above-nentioned signal f
repr oduci nifd #étZhedith AudiSitpnagPrihy ambuAdPddi p e e nis 8t S g@b%aalﬁ? or
formng the translucent reflective film 223 as descri bed above. So far

these mat etignal Have beenr seth@sithee i@ efihalys PhetBeoLL AN ICENE oo1
reflective fil mbecause they can satisfy optical characterlstlgs of "t he

| ucerteadsf Iceat avg ubsitl 0b2@8tifeomeAs st ansinal Al BhopeiheCEARGE A
Eigzznyttance relative to |aser beans and they can be eas?fy gep05| ed as

thin fil mlaper spadsernngheHpweyelonAUc8RERYBLARSNW £ 0T PRLEILL N, whi ch
costs information recording layers 231Iand 232, thereby making it
_possible to reproduce information from the reépective
information recording layérs with high accuracy.
Design of films of the translucent reflective film
223 of the first info;mation recording layer becomes extremely
important to realize the above-mentioned signal reproducing
method. |
Au, S5i, AgPdCu and AgPdTi are used as materials for
forming the translucent reflective film 223 as described above.
Sofarthesematerialshavebeenusedasthenmterials
of the translucent reflective film because they can satisfy
optical characteristics of the translucent reflective film 223
from a standpoint of reflectance and transmittance relative to
laser beams and they can be easily deposited as thin films by
sputtering.
However, Au encounters with a problem in which costs
of materials increase. Although Si is relatively inexpensive,

it is poor in adhesive property with which it is bonded to the

adhesive material comprising the transparent adhesive agent



terials increase. Although Si is relatively i nexpensive, it is poor
?L gghesive property with which it is bonded to the adh$$|ve@5%éerlal_
conprising the transparent adhesive agent 4 11 May 2005 May Y203 or it
is bonded to the material of the substrate 201. Accordingly, siliconis
not sufficiently reliable in mechanical deformation such as bending or
war pi ng or under severe circunstances with high humdity. Further, when

the Si fillmyer @ofparedt vist homaedl té hite nhitbiBa15h £ iheasiloy Sqpangied from
the inside of a sputtering chanber where it is stuck in the sputtering

e § o s ; e s . ' asi |y
rocess Wiarcdibingliy nsisidepos H6€,suEfifientS EéiiQQlQQﬁf%&Eﬁﬁnﬁé eas!
Broduced so that an error rate is caused to bgrdegraded. e transgucent

reflecti veldidmmesidm asddd md of aRgiAG & cﬁﬁ]&&g} 19,25 [NM when

r
it is made of metals or Si sem conductor naterials and so oh that have

i i i i This film
been so f afiuseth a0 HiA Yl cent reflective filns. !
t hi ckness of the transl ucent rgﬁ{ective %ﬂlﬂl s thin as conpared wth a

{1 1m Uhickness angrng o d6ed e be BTN cofpdy helisebiug im ol o

ordi nary conpact disc, for exanple. netal s | Cve film
T e K R LA Ol LA L
substrat ecRAhbed feeabt §F %Qegaﬁ'@}{eige&'{'e tsé Oﬁ@’gezéé)r{m%a#% s% ! %t?g“glgé gr gggr
after they have been stored under cifcunstance .
hi gh hum gk i¥.5 AGERLLL PALY 5 .%i,dgélgglfég%%%%q.cles are easily produced
. 80 that an error fate is caused to be degraded. |
The translucent reflective filmneedsa filmthickness
ranging from 5 [nm] to 25 [nm] when it is made of metals ér Si
semiéonductor materials and so on that have been so far used
to form ordinary translucent reflective films. This f£ilm
thickness of the translucent reflective film is thin as compared
witﬁ @ film thickness ranging from 35 [nm] to 60 [nm] of a
reflective film of an ordirary compact disc, for example. The
metals or the Si semiconductor materials and the like for use
in the ordinary translucent reflective film are easlly oxidized
ét their surface by influences exerted from the substrate 201
side after fhey have been stored for a long time and further
after they have been stor'ed under circumstances with high
temperature and high humidity. Accordingly, oxidation produced
on the surface changes a reflectance of the translucent
:Eeflective film having such film thickness considerably, and

this translucent reflective film is poor in weather resistance.

The translucent reflective film 223 is damaged not




on the surface changes a reflectance of the translucent reflective film
having such filmthickness considerably, and this translucent reflective
filmis poor in weather resistance. The translucent refld¢Maye00b| m 223 is
damaged not 5 11 May 2005 only by the influence fromthe substrate 201
side but also by oxidation froma contact portion where it is brought in
contact wth the transparent adhesive agent |ayer 203. The oxidation from

the cont acenpprity dmecHafdesnidee frefil entamsies bfatdez o1 ransd uaantz 1S becti ve
filmand deteriorates the jitter of the reproduced signal unavoi dably.

Apart fromxidapioblfemmd ddretaboyerieeh Phede iaxkdatiOnght Ne tharakycent
reflective filmencounters with a phenonenon in which atons are caused to

move wi t hiwi tihettemosintsgtrdit Mde Jike easatt hakirl 2eandegl B.kﬁfﬁa(eﬁ.on
refl ectance of the translucent reflective filmafter the translucent

ref | ecti vefrdn | thdasobesast |@ﬁtmeéh&ﬂ@@yn@&@ﬂf@ﬂé\é%é‘né%%ft gfperature

where so-call ed anneal ed effect happens. This phenonenon becones a serious

robl em dependi NgcdiORERRAS M 8D8mYnd Be tbh-apshycentyreflective  film
'Flj'he opti cal recjgrg:di ng r?edi um havi ngmt hne mul til aygr s{ruct uFe have Vari ous

probl ens thgirshaidd 3650l wﬁ;g‘ygﬁhgﬂ, make its translucent reflective

film To inprove the weather resistarice of the translucent reflective film

and to reduce the @bt Fer@Pfrdr @ dm Y HOWep. that, should be

sol ved when B '
oxidation, the translucent reflective film encounters with a
phendmenoninwhichatomsarecausedtonmvewithinthedeposited
film to increase thermal cdnductivity or reflectance of the
translucent reflective film after the translucent reflective
film has been left under circumstances with high temperature
whereso—calledannealedeffecthappens.Thisphenomenonbecomes
aseriousproblemdependinguponcompositionsofthetranslucent
reflective film.

The optical recording medium having the multilayer
structure have various problems that should be solved when to
make its translucent reflective film. To improve the weather
resistance of the translucent reflective film and to reduce the
cost thereof are important problems that should be solvéd,when
to make the optical recording medium having the multilayer
structure comﬁercially available on the market.
| Weatherresistanceofthereflectivefilmisimportant
not only in the reflective film of the optical recordingwnedium

_havingthenmltilayerstructurebutalsoiJlthereflectivefilms

for use in rewritable optical recording mediums such as a




t-o make the optical recording medium having the multilayer structure
comercially available on the market. Wather resistance of the reflective
filmis inportant not only in the reflective filmof thé!di298p recording
medi um having the multilayer structure but also in the reflective filns
for use.in rewitable optical recording nmediuns such as a 6 11 May 2005
magnet o- opti cal recording nedium a phase-change optical recording nedium

and a dye-nsysters-apitced1 Meses g g Rl 1gh | Ny M&§@—¥@££Q§Z?ﬁgﬁﬁéﬁal filmns

are lam nated as information recording |ayers. \Wen the ctive filmis

degraded duedriingeddeheshar Atdps- SPeheRsS X dat ir%’&grtcﬂglgdﬁteﬁrih%r g%ed

reflective filmchanges not only ‘quality of "the reproduced “si gnal t also

r ecor di N yeang] e iouiGlh @S {LCOf A0 SE0STddidveq J0es ABPAG AL 11 M

~or the AgPdTi thin filmis inexpensive as conpare a sinplé substance

of Au fromeo. Ry 18304P0kALNARH, CADROL - DR, Separatied Sfrom (e adhesi ve
% nl ke S R gggn‘f’y,a

material ‘or the material of the substrate u 3]

demand fogg@dgfa%rterﬁ%@acﬁiﬁ% Wté/as s dAHS TE ] %Q&Jﬁ% a,g(iséy S i ght

i ncreasing, and | aser |1 ght short” wavel e g(:f h | aser

density | Con e nerehonereHeRHA Sl d AT Ot R R e F oA e e

density can be I ncrease hi's™ cas

Fher oppodusedtabaEpoPta D b o] LEeATR et SrdlNEh b bt T 10

t he reproduced signa terrora 578
al lowabl e when the syl Ace LGNS 98NS Yre AgpdTi thin film is

inexpensive as compared with a simple substance of Au from a
money standpoint and cannot be separated from the adhesive
material or the material of the substrate unlike the Si film.
Recently, a demand for higher recording density or
larger recording capacity is increasing, and laser light with
-a short wavelength is used as laser light for use in recording
or reproducing information, Whereby surface recording density
can be increased. In this case, recording pits should be formed
with higher accuracy, and even though the amount in which the
" jitter in the reproduced signal is deteriorated is small to the
extent that it is allowable when the surface recording density
is low, such very small amount of the deteriorated jitter raises
a serious problem as the surface recording density increases.
Further, as the information recording layer is formed
as the inforfnation recordinglayerhaving the two-layer structure
és described above or the information recording layer is formed
as an information recording layer having a multilayer structure

. of more than two layers, the translucent reflective film in each




is low, such very small anobunt of the deteriorated jitter raises a serious
probl em as the surface recording density increases. Further, as the
information recording layer is formed as the infornmatiod!Maycsti@ng | ayer
havi ng the two-layer structure as described above or the information
recording layer is formed as an information recording |ayer having a

mul tilayer structure of nore than two |ayers, the translucent reflective
filmin eaahformddidhyetQRiiddfiarert bencieeandidigd aner saliet e B{hldADCe
end side of inward |light is progressively decreasing its filmthickness
mor e becausigyht £ beehaeee i3] yidansdl 3 1A0¢ s 1 18AN 18YEE s ABY S e

should be selected properly. Therefore, this translucent reflective film

needs hi ghesemgaiditse hasl 6120661 + BRECLTd £ablky 1&;?&? atﬂ@?g:guffﬂé Jiefdigetive

filmneeds high weather resistance to the extent that | ect ance can be

prevent ed e a@ikeiiih RARAe ANGHAAINLRS Ihiike bl i diPhatiGad A 9na

I
can be prevented from being deteriorate severé <circunstances for a

| onger tiqgjﬂfwgéggwﬂigﬁefr g f oL pppufagturing optical  recording

medi unms nore | nexpensively alsois increasing nmore than before. An object

of the present i nve@gje%’lfii{%é&ﬁff gi{kg%ﬁn slolgﬁteifrg%%:ﬁ;g%%ﬁﬁ%%gﬁgﬁgiq%m -Sgcti ve

whi ch weat her resistance o ranstucent T . .

LM COmPRSk BestES! FBLASPARERCES. 00 NELT Y SIGA s R 8D,
preventgdfrombeingchangedandthatthejitterinthéreproduced
signal can be prevented from being deteriorated under severe
circumstances for a longer time.

Furthermore, a demand for manufacturing optical
recordihg'hediums more inexpensively‘also is increasing more
than before.

An objécf of the present invention is to prdvide an
optical recording medium in which weather resistance of a
translucent reflective film and a reflective film comprising
informafion recording layers of an optical recording medium,
inparticular, weather resistance of the translucent reflective
filnlwitlla special characteristic such as translucency can be

improved and in which a cost thereof can be reduced.

DISCLOSURE OF INVENTION




filmw th a special characteristic such as translucency can be inproved
and in which a cost thereof can be reduced. DI SCLOSURE OF | NVENTION 8 11
May 2005 According to the first aspect of the invention,1tMar2005s provi ded
an optical recording nediumin which at least a first information
recording layer and a second information recording layer are lamnated to
each other, an optical recording nediumcharacterized in that said first
information recording | ayer has a translucent reflective film forned

t hereon, said secoﬁt‘f%f)ﬁ %et? oG é%&?&i RGPPAY P HeRe ADVEReBe i ¥Re%S | m
formed thereon, said translucent reflective fjlm has_a thickness greater
than 10 ri¥n BRdV1 FhaRPE5CH éﬁ‘élO?‘gmgrmfa%defm att AYBECRI By k&FFtai%hi ng cu
the content of which is, greater than or equal to 3.0 [atomc % and | ess

t han or eﬁh‘éﬁt tBLBIBRELBH COAPTAHARY nfdfTiat 38R Ps SPEHIEH e, Fidm dhi d
second informatjon recording layer, with irradiation of light that has
passed th¥ 09 dAvest 2R orf@tingt 9k cb5Pdi FRFR | &FECT AceBr ARGt 4% t he
second aspect of the invention there is provided an optical recording
medi um i NEFERFFHP Gt  IMSEEIM an qhﬁré‘%ri%?‘fecépdi ngRfhyersakd a Fetdtecti ve
film an _optical, recording nediumcharacterized in that _said reflective
filmis FREPIAFEFOEERPE RPN alr8y 2c ShRBF ARG BUTEhEcebhiRntl b f
which is greater than or equal to 2.0 [atomi¢ %4 and |l ess _than _or equal to
9.0 | a-ton’?‘brr%d deeand Aged EERPAPNILRGCATEBYOn recording layer has a

reflective film formed thereon, said translucent reflective film
has a thickness greater than 10 nm and less than 15 nm and is
made of an AgCu alloy containing Cu the content of which is
greater than or equal to 3.0 [atomic %] and less than or equal
to 6.5[étomic $] and information is reproduced from said
second information recording layer with irradiation of light
that has passed through said first information recording

layer.

According to the second aspect of the invention,
there is provided an optical recording medium including at least
an information recording layer and a reflective film, an
optical recording medium characterized in that said reflective
- film is made of an AgCu containing alloy containing Cu the content
¢f which is greater than or equal to 2.0 [atomic %] and less
than or equal to 9.0 [atomic %] .and said AgCu containing alloy
is made of an AgCu containing either of ternary alloy and

quaternary alloy containing one or two chemical elements of Fe,




is made of an AgCu containing either of ternary alloy and quaternary all oy
contai ning one or two chem cal elenents of Fe, 9 11 May,K 2005 N, M, Wand
whose total content of said chem cal elenents is greate?1VH¥@08$ equal to
0.5 [atomc %9 and less than or equal to 8.1 [atomic %4. According to the
third aspect of the invention, there is provided an optical recording

medi um i nNihi ¥e,all andawhose ftotl jqvngentt PEnspédotmigdlaydemgntsaisecond
information recording layer are lam nated to each other, an optical

r ecor di ng avedi-am thar agt ezduedd tion Ot. hatlasaingc f $1 sand | ser diinowrr egoadi ng

| ayer has a translucent reflective film forned thereon, said second

i nf ormat i ¢ Bedorlditmgnilayek. has a reflective filmforned thereon, said
transl ucent reflective |layer is made of an AgCu-containing alloy
containing Cu the content of which is greater than or equal to 2.0 [atom ¢C
% and less than or equal to 9.0 [atomc 9%, said AgCu containing alloy is
made of an AgCu condaiosintirg ttherthe térimsr yaspéoy ahdtheatisrvrentyionl | oy
contai ning one or two chenical elenents of Fe, Ni, Mo, Wand whose total
cont ent ofthsaied themdralideédnent soptsigrleatarordihgn mediegualn twhicks gt omic
% and less than or equal to 8.1 [atomic % and infornmation is reproduced
from sai d leest¢nda |hiwstatindomeddodi ngebayding t hayer adirat | an sécbnght

“"that has passed through said first information recording |ayer. According

to the fountforaspech akcolreliingy datyiean are Heme ristcah toptéach oelor di ag
medi um i ncl udi ng at | east an

optical recording medium characterized in that said first

~information recording layer has a translucent reflective film

formed thereon, said second information recording layer has a

reflective film formed thereon, said translucent reflective

layer is made of an AgCu containing alloy containing Cu the content

of which is greater than or equal to 2.0 [atomic %] and less

than or equal to 9.0 [atomic %], said AgCu containing alloy 1is

made of an AgCu containing either of ternary alloy and quaternary

alloy containing one or two chemical elements of Fe, Ni, Mo,

W and whose total content of said chemical elements is greater

than or equal to 0.5 [atomic %] and less than or equal to 8.1

[atomic %] and information 1s reproduced from said second

information recording layer with irradiation of light that has

passed through said first information recording layer.

According to the féurth aspect of the invention,

there 1is an optical recording medium including at least an

10




10 11 May 2005 information recording layer and a reflective film an
optical recording nediumcharacterized in that said reflective filmis
formed of an AgCuPd containing alloy thin film containind? #8985 content
of which is greater than or equal to 1.0 [atomic %4 and |ess than or equal
to 8.2 [atomc %4 and said AgCuPd containing alloy is made of an AgCuPd
containing either of quaternary alloy and quinary alloy containing one or
two chemical elements of A, Ti, Fe, NI, M, Wand whose total content of
sai d chemigdiormaftépenrecosdiptpatayen mnd o refidcttivel . il lmat am ortjicahdd | ess
than or equal to 7.5 [atomic %4. According to the fifth aspect of the

i nvent i on,recoheirg i seghovi dedaaneopted aln r oot dsaig neai igntimewiidh at

| east a first information recording |layer and a second information ,
recor di ng floenped af ean agGuirtiedohbamaicky eflhey, thin il cahtaEcorgiCuy thedi um
characterized in that said first information recording |ayer has a

transl ucempnteit exf iwelchi lis dgireatred ttHaer ean .egsal dtsetobd [athotnéli end
recording layer has a reflective filmforned thereon, said translucent

refl ecti vdebs!| mhai somadeuadf tan AGCURdonbnt ] neng shidyrEPHaicbhtgirPugt he
content of which is greater than or equal to 1.0 [atomc % and |less than
or equal tad18y?2i$atedd ©Mn 3gCdPAGSNRd iaond akitieg alfl gMateirmrBde 16, an
AgCuPd containing either of quaternary alloy and quinary alloy containing
one or twanehemiigalyekament soatafhingToneFer dNvo MaemYandeWapsets obal

content of said chemcal elenents 11
Al, Ti, Fe, Ni, Mo, W and whose total content of said chemical
elements is greater than or equal to 1.0 [atomic %] and less

than or equal to 7.5 [atomic %].

According to the fifth aspect of the invention,
there 1is provided an optical recording medium in which at
least a first information recording layer and a second
information recording layer are laminated to each other, an
optical recording medium characterized in that said first
information recording layer has a traanslucent reflective film
formed thereon, said second information recording layer has a
reflective film formed thereon, said translucent reflective film
is made of an AgCuPd containing alloy containing Cu the content
of which is greater than or equal to 1.0 [atomic %] and less
than or equal to 8.2 [atomic %1, said AgCuPd containing alloy
.1s made of an AgCuPd containing either of quaternary alloy and
quinary alloy containing one or two chemical elements of Al,

Ti, Fe, Ni, Mo, W and whose total content of said chemical elements

11




11 May 2005 is greater than or equal to 1.0 [atomic %4 and | ess than or
equal to 7.5 [atomic 9% and information is reproduced from said second
information recording layer with irradiation of |ight thél”ﬁ&@oeﬁassed
through said first-information recording |ayer. As described above,
according to the arrangenent of the present invention, in the optical
recording nedium including the reflective film the reflective film

thereof is conposed of. an AgCu allﬁﬁ’ an AgCu _containing alloy and further
an AgCuPd-Sc GREATeH fdal PEyeE i n 10 nPakditomiG /é 8pdi teds JﬁlhéBOPHi #Hedi um
including.the reflective filmand the translucent reflective film at
| east t hé&<t rafsilaEemc Flefanec infermatian dscsrpodHst fErmageicareennd an
AgCu containing alloy and further an AgCuPd containing alloy thin film
Ther ef or énfiormpééamer perEii®e kayesbiidith dnregiation ekcbidithd-hmddingd whi ch
can be made excellent in weather resistance and which can be nade
i nexpensiP@eseclrteughacedidifig sto it nadsiant de9nardinen, layerhe AgCu
containing alloy and AgCuPd containing alloy conprising the reflective
filmor the translucent reflective filmor the reflective filmand the
translucent reflective film since added chem cal elenents suitable for
conpri sing these asoydes¢eibapeebbived abambing cbat dihei ngrrangesenr e
specified, the reflective filmor the translucent reflective filmor the
11 May 2005 thefl|presars f ilhmennibri,he ifr ahké ucepiticedf | eecomdidg | medaumbe
i nproved in weather resistance. Even af ter the optical recording
including the reflective film, the reflective film thereof is
composed of an AgCu alloy, an AgCu containing alloy and further
an AgCuPd containing alloy thin film and in the optical
recording medium including the reflective film and the
translucent reflective film, at 1least the translucent
reflective film is composed of an AgCu alloy, an AgCu
containing alloy and further an AgCuPd containing alloy thin
film. Therefore, it became possible to obtain an optical
recording medium which can be made excellent in weather
‘resistance and which can be made inexpensive.
Further, according to the present invention, in the
AgCu containing alloy and AgCuPd containing alloy comprising
the reflective film or the translucent reflective film or the
reflective film and the tranélucent reflective film, since added
chemical elements suitable for comprising these alloys are

specified and their containing ratios are specified, the

reflective film or the translucent reflective film or the




medi um has been stored for a | ong tine under the clondi Li onstof_ P! gh eh
tenperature and high humdity, for exanple, optica characteristics s
asmr)ef | ect ance andgt ransmittance required by the inforndfliMa¥ 2&or di ng

| ayer of the optical recording nmediumor recording density can be ef f
ectively avoided f ronbeing changed. Accordingto the arrangenent of the
present invention, as wll become clear fromdescriptions which will be _
made | at errefgctive islimtantethd oot sl weant opéfTettie60rdingcardbEm whi ch
can exhi bit higher weather resistance and which can be nade inexpensive,
accor di nglijiprshiechic aealid evened aetamed. Evexpenss ¥ ehy.op BRI EF- DESERL B ON OF
DRAWNGS FIG 1 is a schematic cross-sectional view showing an exanple of
an opt i camedcnr Hangbeedi s as|fidi BO16WE-+ AYETund Y AHEBLLAR 1 1eEALML B

| ayers according to the present invention. FIG 2 is a schematic

Cr 0ss- sectiigmalt evtip@w s\ %Cﬂﬂﬁ@lﬁﬁluu@'_@f@p & aéké}péiggl OIIS.@J.C_:Q.-EPI ng

medi um according to the present invention. FIG 3 is a schenatic

cr oss- sectthamalcteirdwtihewsngh 2 FRENELOxAPLI Gl tEQﬁQFﬂqit@gnllgl%y(fé%Q?%é% on of

a magneto-optical recording nediumin an enlarged-scale. ( i

schenat i cby'cItQ%si&%trh@&@o_nwr@&o%*&ﬁ‘ﬁd“@iag}ér@@f@ﬁe @g&%@f?f&é‘éréfﬁé’r I'ng

medi um according to the prior art. Fng Is a |?gy mgs ogm ng iS 11 My

rel ati onshiefibgtoreesc 28 9h4 1RGSR 2B A LR ;QRt; ; §& s

2005 and after the stor agegt estss.%aCi _6 s a tlg% ?%?aﬁ?e %fr%“}??lslfq ng
changed. ' '

Accordingtothearrangementofthepresentinvention,
as will become clear fronldescriﬁtions which will be made later
on,. it is intended to obtain an optical recording medium which
can. exhibit higher weather resistance and which can be made
inexpensive, accordingly, which can be manufactured

- inexpensively.
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic cross-sectional view showing
an example of an optical recording medium including two-layer
informationrecordinglayersacgordingtothepresentinvention.
FIG. 2 is a schematic cross-sectional view showing andther
example of an optical recording medium according to the present
invention. FiG. 3 is a schematic cross-sectional view showing
a magneto-optical recording'layer-portion.of’a1nagneto~optical

- recording medium in an enlarged-scale, FIG. 4 is a schematic
éross—_sectional view showing an example of an optical recording
medium according to the prior art. FIG. 5 is a diagram showing

arelationshipbetweenrecordingpowerandaCNRobtained before
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or enumerating arrangenments of sanples having various optical disc
structures. FIG 7 is a table (table 1-2 enunmerating characteristics of
the respective sanples shown in FIG 6. FIG 8 is a tabllédMavad0s 2-1)
enunerating arrangenents of sanples having various optical disc
structures. FIG 9 is a table (2-2) enunerating characteristics of the
respective sanples shown in FIG 8 FIG 10 is a table (3-1) enunerating
ar r angenemid af tesamhs ssohage g siar.i BUG. épts ealallistabilodi-nesisEify 11 is
a table (table 3-2 enunmerating characteristics of the respective sanples
shown i n oFleBumEdatEn@ at2ahgementabbf (dnghles at)imnuariatisngptical
arrangenents of sanples having various optical disc structures. FIG 13 is
a table (tdide st@)cammer #icg Thos acteibhs i coawie 1he spspeshtvegsanpl es
shown in FIG 12. FIG 14 is a table (table 5-1) enunerating arrangenents
of sanpl escHeme aigs niart 0t o@Pth € ke sp@icsd vet s MebUEeShdwhGinlbré s ea tafl e
(table 5-2) enunerating characteristics of the respective sanples shown in

FIG 14. BESTaMIBE1EORtEARBYENG) QbHubEat NYENTHEhL ABmeRtkcak é%}lé?i{é’é ng
medi um according to the enbodinments of the present i nvention w

descri bed thatiow vait Bused et 8ACE i@ d Berdeawi8gs . rid . ios; peedless (£-spy that
the optical recording nediuns according to the present invention are not

limted t @dmrfaﬂﬂr@/\tngrg&aaehgﬁlcElé% thel Be8p8ehEPBId Ly irASSHSGHL {,0nal
vi ew showi ng an optical recording nmedium 10 according to the present
inventionrFitA Bl May 2005is a table (3~1) enumerating arrangements of
samples‘having various optical disc structures. FIG. 11 is a
table (table 3-2 enumerating characteristics of the respective
 samplesshowninFIG;10.FIG.12isatable(table4—l)enumerating
arrangementsofsampLeshavingvariousopticaldiscstructures.
FIG. 13 is a table (table 4-2) enumerating characteristics of
the respective samples shown in FIG. 12. FIG. 14 is a table {table
' 5-1) enumerating arrangements of samples having various optical
Idisc structures. FIG. 15'is a table (table 5-2) enumerating
characteristics of the respectiveréamples shown in FIG. 14,
BEST MODE FOR CARRYING QUT THE INVENTION
An optical recording medium according to the
embodiments of the present invention will be described below
with reference to the drawings. It is needless to say that the
cptical recordipg'mediums according to the present invention
are not limited to the following examples.
FIG. 1 is a schematic cross—-sectional view showing
an optical recording medium 10 according to the present |

invention.
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hn the optical recording medium 10, first and second substrates 1 and 2

are lam nated to each other through a transparent adhesive agent |ayer 3

in such a manner that information recording layers 21 afd Ma 4Q%med on

these substrates 1 and 2 may be f acing to each other. This optical

recording medium is manufactured in accordance with a DVD (D gital

Versatile Disc) format having a two-layer structure in which the first and
second i nformation Inetbedpi ¢al erso2tiandm2ad i anel ¢ ardinaite dntios €ashd

other. The first and second information recording layers 21 and 22 are

i ndent ed tsosdvatids st st Zecend arematshldo daders@tdonshdduginds 12
corresponding to recording information. The first very small 1ndentations

11 have a treasglarcert adtefdiect iagedt [iaykYy deposidth thesamet ocpass or

reflect the irradiated |ight for recording and/or reproducing the optical

recor di ng imgdirmat Ibrer sesodthy ebye g8l ahddefAiiNsn I hRavdp S Fefdective
film14 deposited thereon to reflect simlar irradiated I!ght. The first

substr at e llamaa rkgy belfded noytd RaedtdOier Mhdisnghof o8t ega%&uqngﬁ}aé‘aﬁﬁh such
as pol ycarbonate that can pass the above-nentioned irradiated Iight. In |
this caseistfiufddsiraely aslaanRdant ot LS @i?i@é’l %ng%i‘}%;[%@ﬁ])gn the

first information recording |ayer 21 on the first substrate sane

ti-ne the Ebﬁ:ﬁhtﬂiﬂiﬁiﬂg’iéQ:vibJI%y'Elﬂdggg%‘gﬂu}:QJi%%lﬁP& %}egfir!tgst %92 %ﬁ%ﬂ?c

substrate 2 can be simlarly no i njection ing o
material sHeBrastRehyeachBoAahE 1aleM8Y220003 22 are laminated to each

ather.
The first and second information recording layers 21

and 22 are indented to have first and second very small

indentations 11 and 12 corresponding to recording'information.
The first very small indentations 11 have a translucent
reflective film 13 deposited thereon to pass or reflect the
irradiéted light for recording and/or reproducing the optical
‘recording medium. The second very small indentations 12 have
a reflective film 14 deposited thereon to reflect similar
irradiated light.

The first substrate 1 can be molded by injection
molding of a plastic material such as polycarbonate tﬁat can
pass the above-mentioned irradiated light. In this case, the
first very small indentations 11 also can be formed on the first
informatioﬁ,recording layer 21 on the first substrate 1 at the
same time the first substrate 1 is molded by injection molding.

The second substrate 2 can be similarly molded by

injection molding of a plastic material such as polycarbonate
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regardl ess of the kind of plastic materials, such as a transparent plastic
mat eri al or an opaque plastic nmaterial. The second very small indentations
12 can be forned on the second information recording | aybMa¥208% the sane
time the second substrate 2 is nolded. A translucent reflective film13 is
deposited on the first very small indentations 11 of the first information
recording layer 21. This translucent reflective film13 is made of an AgCu
al | oy t hi nTFPRFA3ESEP fAblce képatod Ml agt &t ey erhim st isunthey Brigraresdfddent

t hi ckness ranging from10 [nni to 15 [nn] such that it nay reflect and
pass part Bf-2fMkéCdabuiverrhoiroae¢Haquedpabetikingiteri®l gThel ssesnberrsy. AgCu
all oy containing Cu the content of which is greater than or equal to 3.0
[at ormi ¢ 94 SBAdL| évdenhahions efiialan be GoTmpdt oni thdqseamde ndpptiaed oas t he
AgCu all oy conprising the translucent reflective film 13. The transl ucent
reflectivererphili8gnhyybe Mde: dheasamdgCimeothai $éfghd e dratd QY 1@r
quaternary alloy which is an AgCu alloy containing Cu the content of which
is greatermphdad.orequalto2.0 [atomic?% and | ess than or equal to 9.0
[atomic® and which contains one or two chem cal elenents of A, Ti, Fe,
Ni, M, Wand whose % dtralnsdanteartt reft1the iebeni tall £hen@otssi e Wreaher than

or equal to 0.5 [atomic %4 and less than or equal to 8.1 [atomic %
Al ternati velysttheryransl icendlenthtechbveifbkmad FBYst16nformation
recording layer 21.
This translucent reflective film 13 is made of an AgCu
alloy thin film or an AgCu containing alloy thin film having
a film thickness ranging from 10 [nm] to 15 [nm] such that it
. mayreflectandpasspartbftheabbve-meﬁtionedirradiatedlight,
e.g., laser beams. |
AgCu alloy containing Cﬁ the content of which is
greater than or-equal to 3.0 [atomic %] and less than or equal
to 6.5 [atomic %] can be applied as the AgCu alloy comprising
the translucent reflective film 13.
The translucent reflective film 13 may be made of an
AgCu containing ternary alloy or quaternary alloy which is an
AgCu alloy containing Cu the content of which is greatér than
orequal to 2.0 [atomic %] and less than or equal t0 9.0 fatomic %]
and which contains one or two chemical elements of Al, Ti, Fe,
Ni, Mo, W and whose total content of the chemical elements is
greater than or equal to 0.5 [atomic %] and less than or equal
to 8.1 [atomic %].

Alternatively,thetranslucentreflectivefilman@y
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1 May 2005 be nmade of an AgCuPd containing quaternary alloy or quinary
alloy which is an AgCu containing alloy containing Cu the content of

which is greater than or equal to 1.5 [atomic % and | esd1Ma&R008r equal to
9.0 [atomic %4 and which contains Pd the content of which is greater than
or equal to 0.1 [atomic %4 and less than or equal to 2. 0 [atom ¢ and

whi ch contains at |east one or nore than two chem cal elenents of A, Ti,

Fe, Ni, Mbemadadf anmmmmmeamm@qee&fe%ta&fair@;grfﬁgﬂn {gm%‘nts
equa

IS greater than or equal to 0.5 [atomic -1.3 and less t Yio0 8.1

[atonic | whieh secandagf aigtatd 101 P eAndhNgohay ek 1 22, efleglive |Im 14
is deposited on the above-nenti oned(fsecg;gg overy Js'rré (fl? e er?togl'%’l o\r!?

Thi s refl edticle ifsi hiredderoynbe smdenf &gt al viy
reflectance, e.g., Au, an alloy m%?se prroncr pa[g@tgcrgjrr%on]er?tn%‘ tg’g

or an al |l eyx whesa poO rgcropqlatg,gﬁgoaengndr P?}g/hmggn%lgr ga g#l o% m%%‘iﬁt ;s

principal conponent is Pt or an a 0se prin
Cu and thef WhechMakegyeh el ntﬂEQGB t u ts ref |l ective
f| Im 14 may be made of an Al al oy |rn8 ?ghggt? %ﬁ‘iﬁa ir‘?‘é‘ii Ieg®h as
Si, Ti or t+&an §raéj;ge£|l e Al o ‘o rder fo i ove weat her
resistance of the reflective mf%n n% (rjl?ei%?h °o°f+ &théeeBEtoRE t he

LS oA 008 ol SEef L B o IO
cont ai ni NgnGHA A RALY: O AWLBRLY + oF these chemical elements is greater
than or equal to 0.5 [atomic %] and less than or equal to 8.1
[atomic %].
In the second information recording layer‘22, a
reflective film 14 is deposited on the above-mentioned second
very small indentations 12.
| This reflective film 14 may be made of a metal material
jhaving a high refleetance, e.g., Au, an alloy whose principal
component is Au, e.g., Ag or an alloy whose principal component
“is Ag, or Pt or an alloy whose principal component ie Pt or Cu
or an alloy whose principal component is Cu and the like.
Moreover,inordertoreducethecosts,thereflective
film 14 may be made of an Al alloy in which other metal material
such as Si, Ti or Cr is added to 21.
However, in order to improve weather resistance of
the reflective film and in order to reduce the cost of the
reflective film, the reflective film 14 may be made of the

above-mentioned AgCu alloy, AgCu containing ternary or

quaternary alloy and AgCuPd containing quaternary or quinary
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17 11 May 2005 alloy having simlar materials and conpositions to those of
the above-nentioned translucent reflective film and the film_thickness
of the reflective filmcan be selected in a range of frdmMay 3088 to 60
[nm, for exanple. The translucent reflective film13 and the reflective
film 14 can both be deposited by conventional sputtering, in general,
magnetron sputtering. A,set of optical heads should be used to reproduce
signal s f r%ﬁ%}aﬁ SARGLeE LT bt RRCI ePrpeebE Heny tcaybese Xlthrd 22
or to record signals,on the first and second information recording |ayers
of the optTeaYerReBFUPAGAnEBRrRF U0eNEt heflpehdivat Fohmof ahdstheb&aim from
the sanme sjde of the optical recording nmedium 10, e.g., fromthe first
substrat e iPifkResH of fBearpihgeline Shbwrambel Selécsedt hata aatigever
apparatus therefor can be sinplified, the optical heads can access these
i nf or mat i ohEOF etor BiRY tayed s(ml anflor2examplehort time and can
continuously record or reproduce these information recording | ayers. Wen
the optical head ir &t dresslusentbesiise onitdhéilhirSindrithesseeoDdctive
information recording layers fromthe sane side of the optical recording
medi um 10 $ol® epf seucdodh becdetosheedf bystoandnseonad sphetsathgn in
recordi ng layers, the sane optical _head focuses a |aser beam L on the
first infcrengioh meoreinmn d@myere2ingo reproduce or record the first
information recording |ayer as shown by a solid Iine in FIG 1 and the
same optical head Posesesfaopasenlbramik sShotha BeC@HEdi A OF SFEd @hce

~recording

signals from the first and second information recording layers
21 and 22 or to record signals on the first and second information
recording layers of the optical recording medium 10 with
irradiation of laser beams from the same side of the optical
recording medium 10, e.g., from the first substrate 1 side in
the arrangement shown in FIG. 1 so that adrive apparatus therefor
canbesimplified, the optical heads canaccess these information
recording layers 21 and 22 in a short time and can continuously
record or reproduce these information recording layers.
When the optical head irradiates laser beams on the
first and second information recording layers from the same side
of the optical recording medium 10 to reproduce or record the
first and second information recording layers, the same optical
head focuses a laser beam L on the first information recording
layer 21 to reproduce or record ’;he first information recording
layer as shown by a solid line in FIG. 1 and the same optical
head focuses a laser beam L on the second information recording

layer 22 to reproduce or record the second information recording
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l'ayer 22 to reproduce or record the second information recording 18 11 My
20%5 | ayer aspshomn by a dotted line in FIG 1. Next, a1$ase |% whi ch the
optical recording nmedium according to the present |nvent|(M$ﬁ%9 applied to
a nmagneto-optical recording mediumw || be described. FIG 2 is a
schematic cross-sectional view showing an exanple of a magneto-optical
recordi ng nmedi um 100. The magneto-optical recordi ng nmedium 100 conprises a
substrate l@densae sfioenriesia deviag 1teasmhttagceisuch as pol ycar bonat e,
very small indentations 102 such as pregrooves, forned on the substrate at

the same tine the substtate dasd AneE i cBY thaj _@9&:&@&1”%%99111@”#%8&%”“i on
| ayer 105 fornmed of a magneto-optical recording |layer 104 on"the very

smal | i ndent@didiisy 102 ansl pr o iectivent ayers 1055 o1 ggd.gn, t he .
i nformation | ayer 105. FIG}ﬁ% is a schematic tro%%ésectlona? vi ew show ng

a IaninatmmydénﬁﬁoﬁﬁidgiLﬁétdﬁdiﬁﬁfﬁEHHEﬁCW£$&!g@li%%gpégégge | ayer 104 of

t he magnet o-optical recordi ng nmedium 100 shown in

nmagnet o-optical recernding LaygrsdRdnmiRY-hayssad o églgﬁglngiéﬁggé?wiﬂg

arrangenent shown ianIG. 3. Z?is nagg;;g'ogt'ca_cLeger:2? el ectric
fg_;/rg::l Séeli ari’ltal(éleg{ (o} g l\ﬁ eaf %E%]gélxzﬁn}:ﬁcg%ﬁandl (/%eoésbemrf%ntl%é%%ejs{g is
appr oxi nat el y 40_[nThe’mﬁgﬁ@@gtgb@gcgﬁygécégdgggemgaiggngB’céégrises
a substrate 101 made bf a resin having transmittance such as
polycarbonate, very'small indentations 102 such as pregrooves,
formed on the substrate at the same time the substrate is formed
by injection molding, an information layer 105 formed of a
magneto?optical recording layer 104 on the very small
indentations 102 and a protective layer 106 formed on the
information layer 105.
FIG. 3 is a schematic cross—sectional view showing
a lamination layer structure of the magneto-optical recording
layer 104 of the magneto-optical recording medium 100 shown in
FIG. 2.
The magneto-optical recording layer 104 may have a
laminating léyer arrangement shown in FIG. 3.
This magneto-optical recording layer 104 comprises
thesubstratelOl,forexample,onwhiche&firstdielectriclayer
‘41 made of SiNx, for example, and whose film thickness is
épproximately'40 [nm], a recording layer 42 made of TbFeCo, for
example, and whose film thickness is approximately 15 [nm], a

translucent heat adjustment film 43 made of an AgCu containing
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exanpl e, and whose filmthickness is approximately 15 [nn] , a translucent
hea’[rpadj ustnent film 43 nade of an AgCu containing 19 11 Ma 25)00055 al | oy,
which will be described later on, and whose film thicknedd Max20
approximately 10 [nn] , a second dielectric layer 44 nade of SiN., for
exanpl e, and whose filmthickness is approximately 20 [nn] and a
reflective film45 made of an AgCu containing alloy, which will be

descri bed #aley. oliciridi Whbseldddmidd thneson Sanappoesi Meteky 4@ kanl are
| am nated, in that order. The heat adjustnment film43 and the reflective

film 45 showphroHEmGtElcdn hamipde sefcanl 4g6ucakkey 1Hy8rfid Mae o2 AgCu
containing alloy thin filmsimlarly to the aforenentioned translucent

reflectiveSiNd,mitd andnle refldeahvre rilthmhdcrxAeod akl oy coptalping Qu
the content of which is greater than or equal to 3.0 [atom C g/f ang | ess

3
than or edi@linmjarfl 5 featlQIE 16 P4 £ CBA avena@P bired, Agcﬁ%d%%%igﬁ W0

Alternatively, the translucent reflective filman the r rve Y71 mcan

i FAGGU BBl ] ichis
be made ofwiaicrAgGl Ic @Rt abBicRUDLEr DAEYr &h! WhPhrRuat @5 Rar ¥, 2kl oy whi g
an AgCu containing alloy containing Cu the content of “whi c% I'sS gieater

than or eguard:Nimz:eBy [£3 OMig] %r@%rhﬁ?étécb?“iﬁwt‘?%’%ﬁﬁﬁ&g- O [atomic %

and which contains one or two chem cal elenents o Fe, N, M, W

and in which the totiale seakend; ok hbeeChelt CAl SLeURN! So1p.BE SaLEY, Lhan or
equal to 0.5 [atomic %4 and |less than or equal to 3.1 fa om
45 shown in FIG. 3 can be made of an AgCu alloy thin film or
an AgCu containing alloy thin film similarly to the
_aforementionedtranslucentreflectivefiim13andthereflective
film 14.
AgCu alloy containing Cu the ;ontent of which is
greater than or equal to 3.0 [atomic %] and less than or equal
to 6.5 [atomic %] can be applied to the AgCu alloy.
Alternatively, the translucent reflective film and
the reflective film can bé made of an AgCu containing ternary
alloy or gquaternary alloy which is an AgCu containing alloy
containing Cu the content of which is greater than or equal to
2.0 [atomic %] and less than or equal to 2.0 [atomic %] and which
contains one or two chemical elements of al, Ti, Ee, Ni, Mo,
W and in which the tofal content of the chemical elements is
greater than or equal to 0.5 [atomic %) and less than or equal
tc 8.1 [atdmic %]
Alternatively, the translucent reflective film and

thereflectivefilmcanbemadeofanAgCuPdcontainingquaternary

or quinary alloy which is an AgCu containing alloy containing
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Al ternatively, the translucent reflective filmand the reflective filmcan
be made of an AgCuPd containing quaternary or quinary alloy which is an
AgCu containing alloy containing 20 11 May 2005 Cu the ddMayd008f which is
greater than or equal to 1. 5 [atomic %4 and less than or equal to 9.0
[atom c %4 and which contains Pd the content of which is greater than or
equal to 0.1 [atomic %4 and less than or equal to 2.0 [atomic %4 and which

contai ns atu theashtent Of Wit i Hayrdamecheshed) eghamaiy . of [sAlomil %] Fe,
Ni, M, Wand in which the total contents of the chem cal elenents is

greater thad 0esequBhnter Gqual 2opl.0 YAtendc! £5ddahidh eadahinkopd. 1
[atom c %4 . The protective |ayer 106 may be nmade of a conventi onal

ul travi ol eheCtbhBEnteSE it i%aﬁrgﬁtéﬂrﬁﬁbrbeSQQGaio@é'mgl altein%n%i}' on is
recorded on or reproduced fromthe magneto-optical recording nmedi um 100

shown in Bh@ 123sBYchaseix ARAIS ol padl plednod $16RGARLEr BBhksahor ge0T di ng

medium from the side of the substrate 101. Specifically, the opt| cal head

focuses 2alcaselohEa e nchin WHS QUIRIOD, LAXRIrkODoAn B YL ypol ¢

line in FIG 2 to record information on the nagneto-optica

medi um - Ofyet Oy F SRS AGUGE 5 IR Qlég‘a{éeﬁlfécﬁ'f%é% 'F’fg%ﬁteocﬂ%h%?ﬁ %ﬁ&rﬁé N9

medi um Next, in order to understand t racteristics o 1 cal

ooy "R e L L BT e e
to 8.1 [atomic %]. ‘ '

The protective layer 106 may be made of a conventional
ultraviolet—curing resin that can be cured by spin-coating.

Information is recorded on or reproduced from the
magneto—optical recording medium 100 shown in FIG. 2 by laser
beams irradiated on the magneto-optical recording medium from
the side of the substrate 101.

Specifically, the optical head focuses a laser beam
L on the information layer 105 as shown by a s0lid line in FIG.
2 to record information on the magneto-optical recording medium
or to reproduce information from the magneto~optical recording
medium.

Next, in order to understand the characteristics of
the optical recordingmediumaccording to the present invention,
we had manufactured samples having respective disc structures
including the embodiments of the opticai recording medium
éccording to the present invention, whereafter we had measured

respective characteristics, i.e., weather resistances.

- In these samples, the reason that we had manufactured
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i ncl udi ng the enbodi nents of the optical recording nedium according to the
present invention, whereaf ter we had measured respective characteristics,
i.e., weather resistances. In these sanples, the reason fhitayw80had

manuf actured 2111 May 2005 sanples of dISCS of structures in which an
information recording layer is formed on onIy a one substr?te (this sanple
of disc wll hereinafter be referred to as a "single plate") whereaf ter
we have ne¥RWRERS Ohbetepifsttcirehdsersanphesi midimbei onlesebi-bedgbel ow.
That is, when the thickness of the substrate, for exanple, is selected to
be 0. 6 [ MHMAYSF nke fermace ani gindivt p ook subls tsalst r@hd s satupfler ber gt ect hat
of the structure in which first and second infornmation recording |ayers
are sandwi'theld hepefnedirervioe setfstmatdeso ddhe Sahsdl Qta 4t Waypedea frer
considerably af ter it has been stored by the storage test, and adhesion
between tWRe htoynadrurdd | chaonpré:singi ¢heot rﬂlmééélcgélﬁlp]l@ﬂ fefiveefilm
for exanple, and the substrate is |owered, thereby causing the alloy thin
filmand tdes@ulistd Bedoko Phaeasi | wheepanhat e éFea s eachnat bebstfsta,
consequence, it becomes able to estinate weather resistance very strlctly
Mor eover, fiar themparpl s corloastidg o Be OPSi Gak] ,dlsiﬁceOEnEti%eS}%gE&HEg

whi ch two substrates corresponding to the first and second sub3trates

and 2 cor rdspontisupsiord e ifs taFerand sea0Rd b@fﬂﬁ@%tﬂr‘?.{bﬂlﬁcé)ﬁﬁ' Tplgltllﬁyer S

21 and 22 are lam nated to each other, the alloy thin i I'm correspondi ng
to the reffilrett hve stcbilénksrmadecnf réBofﬁIhg@é?éle aPé A, Qf dinagy

alloy thin
o between two substrates, the substrate is warped considerably

after it has been stored by the storage test, and adhesion between
the alloy thin film comprising the transliucent reflecﬁive film,
for example, and the ;ubstrate is lowered( thereby causing the
alloy thin film and the substrate to be easily separated from
each other. As a consequence, it becomes able ﬁo estimate weather
resistance very strictly.

Moreover, in the sample concerning the optical disc
of the structure in which two substrates corresponding to the
first and second substrates 1 and 2 corresponding to the first
and second information recordiﬁg layers 21 and 22 are laminated
toeachother, thealloythinfilm correspondingteo the refiective
film 14 is made of an AlTi material of an ordinary alloy thin
film unlike the alloy thin film in the translucent reflective
film, because aeterioration of such sample of the above optical
disc in which alloy thin films of different nature are laminated
to each other is unavoidably accelerated under circumstances

with high humidity and therefore we can estimate weather
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filmunlike the alloy thin filmin the translucent reflective film
because deterioration of such sanple of the above optical disc in which
alloy thin films of different nature are laminated to eAtMayi2R8% s

unavoi dably accel erated under circunstances wth high humdity and
therefore we can estinmate weather 22 11 May 2005 resistance of such sanple
nore strictly. Specifically, in the sanples of this structure in which two
subst r at e earies aamienatfeduchos &ashe oides ,sﬂMl@tltjleSFal’e@ﬁ@i@@ﬁfl Jrehlegtive
filmand the reflective fil marebot hnmadeof anAgCual | oy, anAg cont ai ni ng

all oy or aampg@iPdfCet AskRirigtakrkoin whie$LtHaBIRs: L £%eb] imi ADF &Y
excel |l ent weat her resistance. That is, we have studi ed characteristics of

the matericaleseh thedr aRgldicaite r@ar%%a@lﬁlﬂé@é@iﬁr@tfmﬁla/n@aﬁ?@ upon
the respective sanples. [Sanple 1]: First, a 0.6 [nm-thick substrate was

nol ded by reifnjeeativens oh diradHh ﬁ@&&%@rmﬂa&@ aaﬁtO)I h§n i@'&% &d
substrate was nol ded, very small indentations, i. ata

nodul at ed 3By o&4SERG: AR £ede+akR i tr i s
dept h of SI t O\?\‘;as 110 IM andtg sﬁ}glrat%s]%@%lt neptstﬁl91 1\% C924A3[1{’?ﬁgwere

formed onpgRe ARIAN HW f@%q:h%fr thieS tg te. A transl ucent reflective
fil'm made of Agi oo-, Cu, Is atomc lere x = 3.0 and whose film

L ckiness ranges. 1 afueldsl Nk LRodS LM RSSATS L0 0 N SHRStrate i

““whi ch the

materialsofthetranslucentreflective filmsmorestrictlybased
upon the respective samples.
[Sample 1]: |

First, a 0.6 [mm]-thick substrate was molded by
-injectibn molding of polycarbonate.

At the same time the substrate was molded, very small

“indentations, i.e., pit data rows modulated by using an EFM code

in which a track pitch was 0.74 [pm], a depth of pit was 110

[nm] and a shortest pit length was 0.44 [um] were formed on one
major surface of this'sﬁbstrgﬁe.

‘ A'transluceﬁt réflectiﬁe film made of Agipo-xCuyx (x is
atomic %) where x = 3.0 and whose film thickness ranges from
‘10 [nm] to 15 [nm] was deposited on the substrate in which the
pit data rows are formed by magnetron sputtéring, thereby
resulting in the first information recdrding layer 21 being
-formed.

Next, a protective layer was formed over the whole

surface of the AgCu alloy translucent reflective film by
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pit data rows are fornmed by magnetron sputtering, thereby resulting in the

first

| ayer was forned over the whol e

information recording |ayer 21 being fornmed. Next, a protective
surface of the AgCu al | 4y Mayad®9bucent

reflective filmby 23 11 May 2005 spin-coating and curing a

ultraviolet-curing resin. [Sanple 21: In a simlar arrangenent to that of
the sanple 1, a translucent reflective filmhad a conposition in which X
[ SanpiP&n3cogthweneindecexanpl @ d)tridhisleanpheihgdrasshructure
in FIG 1 and in which the first. and second
substrat esl3ample 2Iincluding the first and second information recording
21 and 22 are lam nated to each other. In this case, the first

6. 5.

correspondi ng to that shown

| ayers

substrate 1 having the a airdngementasgineat te that of {he suhatd at e of the

sanple 1 was prepared. An AgCu alloy thin filmhaving a conpositlon of
Agj 00_. Cu.tmives Bucedt GefdeciEpestl e 1t bheofib& S1+ S6RSiT ahechyx JmBggetron
sputtering to deposit the transl ucent i

t hi ckness sy 3T oMidLed0idd dfdthpiethereby resulting in the first

information recording |layer 21 being fornmed. On the other hand, there was

reflective film 13 having.the film

manuf act ured the secofit ssHPss halie & ARG &Bgr@gﬁgﬂatsﬁg%ﬁiﬂg%whp t hat

of the first substrate 1. On the second substrate 2, re was

t he

in FIG. 1 and in which the first and second substrates 1 and
2 including the first and second information recording layers
21 and 22 are laminated to each other.

In this case, the first substrate 1 having the
arrangement similar to that of the substrate of the sample 1
was prepared. An AgCu alloy thin film having a composition of
Agipo-xCuy where x =.3.0 was deposited on the first substrate by
magnetronsputteringtx)depoéitthetranslucentreflectivefilm
13 having the film thickness ranging from 10 to 15 [nm], thereby
resulting in the first information reéording layer 21 being
formed.

On the other hand, there was manufactured the second
substrate 2 having the arrangement similar to that of the first
substrate 1. On the second substrate 2, there was deposifed'the
reflective film 14 made of an A1Ti alloy thin film having a film
thickness 50 [nm] by magnetron sputtering, thereby resulting
in the secdnd information recording layer 22 being formed;

Then, the first and second substrates 1 and 2 were
laminated to each other by using a ultraviolet-curing resin as

a transparent adhesive agent in such a manner that their
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reflective film 14 made of anAl Ti alloy thin filmhaving a film thickness
50 [nn] by nmagnetron sputtering, thereby resulting in the second
information recording |ayer 22 being fornmed. Then, the fill#Mayzt§5second
substrates 1 and 2 were |anmnated to each other by using a _
ultraviolet-curing resin as a transparent adhesive agent,in such a manner
that their 24 11 May 2005 information recording layers 21 and 22 nay be

facing to iesthrmetiver rddierahy neswid na iah@?20RkELCEL @5&%8{3‘%1@“39?@%

“laminated structure being manufactured. In this connection,

t hi ckness cafhdihe tAg@ebyCoatal 8ing Al 10y bk Phdeposk b i%{bAthﬁ.%éé ed

substrate | is selected in such a fashion that, when a

havi ng a sfidustutic knassy mngl fsd iy 35 to 60 [nn] or an Ag alloy film
having a filmthickness ranging from30 to 60 [nm is formed as the

e [ o 2, thessecandosubal fahe 20k LAPELaoBEANR Lfoiai0g @

wavel ength of 660 [nn] , reflectance of the first ~Inforna
nearly eqtal o cden ot har - P AR B ARHAAL AR 45 Moo
NG act ured oy g 4Ty Par hertanton i e b Bl e £ REoT e IOy omi ¢
commos, ) SELR st ds OLARG Sl S8 s B 4 e RN 5081 ar o
having a film thickness ranging from 30 to 60 [nm] is formed
as the reflective film 14 on the second substrate 2 by laser
beams having a wavelength of 660 [ﬂm], reflectance of the first
-informationrecordinglayeerandthatofthesecondinformation
recordihg layer 22 may become nearly equal to each other.
[Sample 4] (Comparative example 1) :
Although this sample had an arrangement similar to
that of the sample 1 and was manufactured by a similar method,
its alloy thin film has an alloy atomic composition expressed
as Adgipo-=Cuy where x = 2.0.
[Sample 5] (Cbmparative example 2} :
Although this sample had an arrangement similar to
that of the sample 1 and was manufactured by a similar'méthod,
its alloy thin film has an alloy atomic composition'expressed
as AG100-xCuy where x = 7.0.
[Sample 6] (Comparative example 3):
Although this sample had an arrangement similar to
" that of the sample 1 and was manufactured by a similar method,

its alloy thin film has an alloy atomic composition expressed
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that of the sanple 1 and was manufactured by a simlar nmethod, its alloy
thin filmhas an alloy atom c conposition expressed as Agj OO0, Cu, where X
= 7. 0. [Sanple 6] (Conparative exanple 3): Although thi378ayR085had an
arrangenent simlar to that of the sanple 1 and was manuf actured by a
simlar nmethod, its alloy thin filmhas an alloy atom c conposition
expressed 25 11 May 2005 as Agj OO xCu, where x 9.0 [ Sanple 7] o
(Conpar at i & &Xanple:yherdthoagh.@his sanple had an arrangement sinilar to
that of the sanple 1 and was manufactured by a simlar nmethod, instead of
its ‘Agj OO [Bumpké | Dy (CompdrdtivaneGmbiémhaving a filmthickness ranging
from10 to 15 [nn] was deposited on the first substrate 1 by magnetron
sputtering, thereby Aledidighiis sbf@1fd hst kAf oFFRheAChECOL ML NG| gyer 21
being formed. Next, simlarly to the first substrate 1, the reflective
film 14 medeofofanhal Jampl & ay sl Rabkihahhoyé Pgréd Ty @ sihickpesstREa 50 [ nni
was deposited on the second substrate 2 by magnetron sputtering, thereby
resul ting imsddwe SECARG AR OLCR! kAN keedsd re1haysh 82 PeiRonielfgd
Simlarly to the sanple 3, these first and second substrates 1 and wer e

| ami nat ed #idreach ckhkek DYngshHOr+dR 1L Y1 Purd) Glas BUHORG th@SLA ASe t he
transparent adhesive agent in such a manner that their”information

recor ding diayar subktande 22paYalfet B6hNgpt PLEACH, Ot BEL reiber &hY; {116,
optical disc of the ‘

in the first information recording lafer 21 being formed. -

Next, similarly to the first substrate 1, the
reflective film 14 made of én AlTi alloy thin film having a film
thickness of 50 [nm] was deposited on the Second substrate 2
by magnetron sputte;ing, thereby resgulting in the second
information recording layer 22 being formed.

Similarly to the sample 3, these first and second
substrates 1 and 2 were laminated to each other by using the
ultraviolet-curing resin as the transparent adhesive agent in
such a manner that their information recording layers 21 and
22 may be facing to each other, whereby the optical disc of the
laminated structure was manufactured.

[Sample 8] (comparative example 5):

Although this sample had the arrangement similar to
that of the sample i and was manufactured by a similar method,
an Ag film having a film thickness rangiﬁg from 10 to 15 [nm]
was deposited as its translucent reflective film.

The storage test under circumstances with high

temperatureandhighhumiditywaseffectedontheabove—mentioned
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l-am nat ed structure was manufactured. [Sanple 8] (conparative exanple 5):
Al though this sanple had the arrangenent simlar to that of the sanple 1
and was manufactured by a sinilar method, an Ag film haliMay2006| m

thi ckness ranging from10 to 15 [nni. was deposited as its translucent
reflective film The storage test under circumstances wth high
tenperature and high humdity was ef f ected on the above-nentioned 26 11

May 2005 respective saipleas 1’1tbos&m%@ﬂé&@é@é@&%ﬁ%ﬁ“ia&%ﬁg gf the

respective information recording layers 21, 22 were neasur

ratios [%omttihisdsgedt Bed ancesefc 1418 rd QWY | A %Pg% I ngy | aygrs are

changed before and after the storage test were Ca ated.’ I'n thé storage

test undemcdsius! anfasRY L iiah [4emenali L, b gi ty,  the
Ife t w Inas

optical discs of the respective sanples were orage bath

N e AR AE T BRI LRSI B U Mo I e AN QAUIEALLY OL 90%

for 100 hours. Jitter values were” neasur n optical p a

sem condugt I J I h of 660 [nn] and an objective |ens
( %ﬂakad¥*¥é§¥”ﬁéﬂbEE%@%ﬁéﬁﬂQ#

havi ng a nunerical aperture o ables 1-1 and 1-2 of FIGS. 6 and 7

‘show conposi tions &gt%ﬂ%cgkoggg%t%%g%l%O%Fgggﬁ%%%%%tkéggé%gqe tgﬁgﬁgecting

films, optical disc structures;” measure . _
jitters | %amgfe rtatE%I.Iee%pl%iCtﬂi\é% Ih%frn%rdrﬁtf,o%hree%%rtcyc% lc{?/secrss of the

7 respective samples were left within a storage bath with RH
circumstances having a temperature of 85°C and a humidity of
 90% for 100 hours.

Jittervaluesweremeasuredbyanopticalpickuphaving

~a semiconductor laser having a wavelength of 660 fnm] and an
objective lens having a numerical aperture of 0.60.

Tables 1-1 and 1-2 of FIGS. 6 and 7 show compositions
(atomic%)ofmaterialsofdepositedfranslucentreflectingfilms,
optical disc structures, measured results of reflectances [%]
énd.jitters {%] of the respective information recording‘layers
21, 22 obtained befofe and after the storage test and amounts
withwhichreflectanéesoftheinformationrecordinglaye;swere
changed before and after storage test with respect to the
respective samples 1 to 8.

In the tables, R; [%] shows refléctances of the first
information recording layers 21 of the respective samples
kbptical discs) of the single plate structure and the laminating

structures obtained at the initial stage, i.e., reflectances
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21, 22 obtained before and after the storage test and anounts w th which
ref lectances of the inf ormation recording | ayers were changed before and
after storage test with respect to the respective sanpl 8Mpyt2808. 1 n the
tables, R [% shows reflectances of the first information recording

| ayers 21 of the respective sanples (optical discs) of the single plate
structure and the lamnating structures obtained at the initial stage,
i.e. , refobbeinnddere thivbyt @005 tebttai aed Mefdf eHdwe stolageahesk, and
R3 1% shows reflectances obtained after the storage tests of these -
sanpl es. |obthenedbhéser RRh¢ % tshays teftectantessef samplisecond
information recording |ayers 22 of the sanples (optical discs) of the

| ami nating structur esn abeataieteat RE He i shéwalreFtiageanaiG oRAHM 586864

refl ectances of the second information recording |ayers of these sanples

obt ai ned aftEsrhdei st arage diesf laFeisET o ft BRe e M (LB tWRIaNat B8s)
refl ectance is changed before and after the storage test is shown by R -

R3 | [ -0-ofl thtlsminbeinhdensiaeddshabtalhtl J€sReCini©idDe53y®! 859 1 to
3 in which Agioo-~Cu~ (3 :~ x :!~ 6.5) thin filns were depositéd on the

i nformati an Te¢osHbRg i@ﬂfé@téﬁcé@&ﬁpﬁﬂkﬁ@bc@h&c§n9$rﬁ5€10§'P@&Sr@iﬁ?
structures and the first information recording |ayers 21 of the cal

di scs of tmdﬁnmttm&éwwﬁ%w@u%wwwtﬂ?ets%@cheé?é & ES. 6 and
7), the changes of the reflectances obtained before and after the storage
test could Further, the amount with which the reflectance is

ghanged before and after the storage test is shown by
| Ra - Rs | [%]. |

Itis tobeunderstoodthat, withrespect to the samples
1 to 3 in which,Ag1MFxCux (3£x=56.5) thin films were deposited
"on the information recording layers of the optical discs of the
single plate structures and the first information recording
layers 21 of the optical discs of the laminating structures as
shown on the tables 1 (FIGS. 6 and 7}, the changes of the
reflectances obtained before and after the storage test could
be decreased to less than 1.0 [%], the changes of the jitters
obtained.before and after the storage test could be suppressed
to be less than 1 [%] so that the optical characteristics with
excellent weather resistance could be obtained.

In the samples 4 to 7 (comparative examples 1 to 4),
the amounts in which the reflecténces were changed before and
after the storage test had exceeded 1.0 [%]. In the sample 8

(comparative example 5), there arose a problem that the jitter
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|

be decreased to less than 1. 0 [9%4 , the changes of the jitters obtained
before and after the storage test could be suppressed to be |less than |

[94 so that the optical characteristics with excellent WMayed00pesistance
could be obtained. In the sanples 4 to 7 (conparative exanples | to 4) the
anounts in which the reflectances were changed before and af ter the
storage test had exceeded 1. 0 -0. In the sanple 8 (conparative exanple 5)

, there aneseiedopiabned tiEabrt RRe] Etbehge2B8ell W@¥e299?re¥§ gesgbégéped
after the storage test were increased soO that a signal cou not be

reproduced Wilghaat aRidlidt Yo tNe ,réﬂl‘%fcﬁld@f ‘%u”@r{“g@a%ﬂ‘;ﬁ?a”p' es 9 1o 39 in

which either an AgQu (A, Ti, Fe, , Mo, W ternary oy or quaternary
al | oy contai ning Cuythe, carale@;;e% m&fb?ﬁugéc@@%&;ﬂte%a@t%%@qlﬂ%h 49 2.0

[atomic % and less than or equa atomc chcontains one

i B AL P AT

content of the chenlcal enents gréate an-or

ot or mat | o Fecor e T 53?@“68 én[t@?l%'%ﬁ‘*@ FEngresser e*r%@g S es
the sanpl S012and wers-S ln acit%‘%éé S A HeondaT 2 ERPLROE Db es.
trans: ucert: P PREHHEL st shash %%%%aegf PG oct Bouthy T 15 one or

two Mo, W and in which the total content of the chemical élements
is greater than or equal to 0.5 [atomic %] and less than or equal
to 8.1 [atomic %] was deposited on the information recording
layers.

[SampleIQj to [sample 317:

- These samples were optical discs of single plates
having arrangements similar to that of the sample 1 and were
manufacturedlnra.similarimethodu In these samples, instead of
the AgCualloy filmdeposited on the substrate 1, the translucent
‘reflective film 13 was made of an Agigo-x-yCUxAy (A is one or two

chemical elements of A1, Ti, Fe, Ni, Mo, W and x, Yy represent
atomic % respectlvely) thin film hav1ng a £film thickness ranging
from 10 to 15 [nm] where 2 £ x £ 9.0 and 0.5 < v = 8.1.
[Sample 32] (inventive example 2) to [sample 38] (inventive
example 8): |
These samples of the laminating structures of the first
| énd second substrates 1 and 2 having the first and second

information recording layers 21 and 22 shown in FIG. 1 had
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chem cal elenents of Al, Ti, Fe, N, Mo, Wand x, y represent atomc %

respectively) thin f ilmhaving a f ilmthickness rangi n(:? from1l0 to 15

[nmM where 2 :5 x :1~ 9.0 and 0.5 :5 y !~ 8.1. [Sanpl el8May@088enti ve .
exanple 2) to (sanple 38] (inventive exanple 8): These sanples of the

| am nating structures of the f irst and second substrates 1 and 2 having

the first and second information recording |ayers 21 and 22 shown in FIG

1 had 29 anravigero0ss s ami hagdaoeritst sf hlearantl ¢ handofetdmasafpteudednd
were manufactured by the simlar nmethod. In these sanples 32 to 38, the
t r ansl ucerity thefdigctliareméthodl Irohhéhe Hampsite ssBbta 28 e thenvasanatecefitan
Agj oo-x_yCuxAy (A is one or two chemcal elenents of A, Ti, Fe, N, M,
and x, 'y repilesantveatioine P8 reespaes | ety abboyrdte ni dasmbaviag anfilm
t hi ckness ranging from10 to 15 [nn] where 2 :!~x:~9 and 0.5 :~y:!-~8,1.
[ Sanpl e 3%g1ecypaLa) i (we iexanpl €r 6wo Wliamisadpleahatbrc Siof kar, @& apgenment
to that of the sanple 1 and was manufactured by a simlar nethod. In thi
sanple 3%ithe, twansd ucent reptebenti yeohid larb3peharierfl yhasiagyath oy
atom c conposition expressed as Agl oo-,-yCuxAy (A was Al and Ti) where

= 5.4 and f4 1 Ba%inQt Berianthipnss Yer £nh$ind | ot a o Rese 50 nhsapplee 1]
and the sanple of the optical disc of the single plate structure was

manuf act ured: Wt § Lespects kot ke gahove-nentioned sanples 9 to 39,

[Sample 39] (comparative example 6):

This sample had a similar arrangement to that of the
sample 1 and was manufactured by a similar method. In this sample
39, thetranslucentreflective film13 thereofhasanalloyatomic
composition expressed as Adioo-x-yCuzBAy (A was Al and Ti) where
x =54 and y = 8.5.

Other conditions were similar to those of [sample 1]
and the sample of the optical disc of the single plate structure
was manufactured,

With respect to the aboveumentioned_sampies 9 to 39,
the compositions (atomic %) of the materials forming their
translucent reflecting £ilms and the optical disc structures

" are shown on tables 2-1 and 3-1 of FIGS. 8 and 10. The similar
-étorage test under circumstances with high temperature and high
humidity was effected on these samples and test results are shown
on tables 2*2 and 3-2 of FIGS. 9 and 11.
| Inthe samples 9 to 38 having the information recording

layers of the optical disc of the single plate structures and
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the conpositions (atomc % of the materials formng their transl ucent
reflecting filnms and the optical disc structures are shown on tables 2-1
and 3-1 of FIGS. 8 and 10. The similar storage test unddi May9fst ances
with high tenperature and high humdity was ef f ected on these sanples
and test results are shown on tables 2-2 and 3-2 of FIGS. 9 and 11. In the
sanples 9 to 3 8 having the inf ormation recording |ayers of the optical

disc of thhesifigise phabemstivet veesrandy BOydis My 2005 Bethibhtaise
information recording |layers 21 of the optical disc of the |amnating

struct ur esfi thahizediraddiayy 8teUEueQRPHS ki 8RSa 1 WY & tOXRILSSEH0 85+ 3
Agl oo--. -yCu, Ay (A is at least one of A, Ti, allzel,,@yNi , Mo, V@ggndt%cﬁna}ni ch 2

1~ x 19 YeardeRprisszdyas Adlye L, LR, AAOUBLSE 1id) Mhi, refliectances
wer e changed before and aftegﬁn% g st%ra(age t est cosu dﬁ%e5gg%3?’efarééd%%b be

| ess thanyk. OnL% nts.i_n_which, the pitters_were changed before
and after N%LHeMLétvg)?dr%e& {1213{*%2%@ % HE ég\lg\%p?fédssgeg’ Jtsoyt?ggl'&sstpﬁa?f“‘igl[‘%. I n

parti cul ar tBerg %gul d Eg obt ai ned optical characteristics with excellent
weat her r a8 ¥0&fCe RN TR cotREFeRaNET S RRRRESEanbeEOR FRdnpEati Ve

exanpl e 6% . _the amounts jn _which the ref |ectances were changed before
and af t er StRE2GEOFEHE TULIA becdeasgasedot ige argehthrathel [#lesndttinee was
deteriorated. Next, there are shown sanples (optical discs) in which

trans| ucefifOPBEPett WL §h the dddéesr watamhangrdibsfinye qudt afharytla | oy or

qui nary ‘al | O}f/ containing Cu the content of
storage test could be suppressed to be less than 1 [%]. In

particular,therecouldbeobtainedopticalcharacteristicswith
excellent weather resistance.

On the other hand, in the sample 39 (comparative
example.G), the amounts in which the reflectances were changed
beforeandafterthestoragetestexceededl.o[%]andfheweather
resistance was deteriorated.

Next, there are shown samples (optical discs) inwhich
translucent reflective films made of AgCuPd containing
quaternary alloy or quinary alloy containing Cu the content of
which is greater than 1.5 ‘{atomic %] and less thén 9.0 [éfoﬁié %]
and which contains one or two chemical elements of Al, Ti, Fe,
Ni, Mo, W and in which the total content of the chemical elements
is greater than or egqual to 0.5 [atomié %] and-less than or equal
to 8.1 [atomic %] and which contains Pd the content of which
is greater than or equal to 0.1 [atomic %] and less than or equal
to 2.0 [atomic %] were deposited on the information recording

layers.
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which is greater than 1. 5 [atomc % and less than 9. 0 [atom ¢ and which
contains one or two chem cal elenents of Al, Ti, Fe, N, M, Wand in
which the total content of the chemical elements is gredf w38 or equal
to 0. 5 [atomic %9 and less than or equal to 8.1 [atomc 9% and which
contains Pd the content of which is greater than or equal to 0. 1 (atomc
%4 and less than or equal to 2.0 [atomc %4 were deposited on the

i nf or mat i ohSeepbedifi) tbaysaspl8l16a4l: May 2005 [Sanple 40] to [Sanpl e 601:
Al t hough these sanples had the single plate structures having simlar
structures to that oiltheuglanhkeekaand csctied tneruhaatuseoeHytEhetsi-akl ar
met hod, their translucent reflective filnms 13 had alloy atomc

conposi t i omsvExgr essiianss Aghotuxey - ZR0ZEAY0 £ Achs oagp0t N andiweFe N,
Mo and Wand x, vy, z represent atomc %respectively) where 1.5 :~ x :~

9.0, 0.5 manhfaBtuicabg the dimiraZmbthdd, @heli S 8 Bided+ 9¥§Déb¥§véxa”p' e
9) to [Sanmple 65] (inventive exanple 13): Although these sanples had

simlar stfilhares hgdtdBloy Odtdhec SEsmbSs Br{bnyedtpyesexanpte 1) and vere
manuf actured by the simlar nethod, their translucent reflectlve films 13

had all om% N;: L BQIRQS] t {ONSs e agsad A% 1A0EQO- 3 Y- MBdg?CPd fylg one
of A, Ti, Mo and Wand x, y, z représent atomc respect|0ely)

where 1.5y13 fepresgng alomid ¥e5pe§t}ve9y Qideie 25 %2y, 0, 0.5

<y <8.1and 0.1<z<2.0.
[Sample 61] (inventive example 9) to [Sample 65] (inventive
" example 13):

Although these samples had similar structures to that
of the sample 3 (inventive example 1} and were manufactured by
the similar method, their translucent reflective films 13 had
alloy atomic compositions expressed as AQg100-x-y--PdxCusld, (A is
one of Al, Ti, Fe, Ni, Mo and W and x, y, z represent atofnic %
respectively} where 1.5 £ x £ 9.0, 0.5 <y <£8.1 and 0.1 < z
£ 2.0.

[Sample 66] (comparative example 7):

Although this sample had a similar structure to that
of the sample 1 and was manufactured by the similar method, its
translucent reflective film 13 had an alloy atomic composition
expressed as AJioo-z-y-:Pd.Cuzd, (A is Al) wﬁere x=4.0, v=29.0
and z = 0.9. |
_[Sample 67] (comparative example 8):

Although this sample had a similar structure to that
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[[Sanpl e 661 (conparative exanple 7): Although this sanple had a simlar
structure to that of the sanple 1 and was manuf act ured the simlar
method, its translucent reflective film13 had an all oy1ﬁM§‘M1290§onposi tion
expressed as Agloo-,-y-,PdzCuAy (Ais Al) where x = 4.0, vy = 9.0 and z =
0.9. [Sanple 671 (corrparati ve exanpl e 8): Although thi s sanple had a
simlar structure to that 32 11 May 2005 of the sanple 1 and was

manuf act ureed thy $4epBé i hal Wit hedw fdculddaBy! teent; riafdestiuedl i i+ 13 had
an alloy atom c conposition expressed as Agj oo_x_y_ zPd~CuxAy where x = 1.

5 y 0. 0w@nthadti ferk re[f§amehee6§11rﬁqmaaaéﬂl\éql@yaa%ﬁl%)cor@éélpyg&hthl S

sanple had a simlar structure to that of the sanple 1 and wa

manuf act urgg, @gg&paglﬂ%mg - TEBACS, al tihedd gNshuceny I gf be&’i&i‘ée falgn 13 had

an al l oy atom c corrpo ion expresséd as Agjoo_._y ~Pd~Cu. Ay where x = 1.

5 y =0. [%a@r% (Ic%mpa[r%aﬁg}ee e@%mﬁlﬁeor@%ar ative exanple 10): Al though

this sanple hadaS|m structure to't of the sanple 3 and was

manuf act ured by the ‘?L't'?i'olu EEE,QO& F}lﬁéh Ei %&Cﬁg st%mé&glg&¥§ {%ere X =

had an all oy atom c corrpo tion esse

i\l tﬁouéh_t h| s sZspaqwﬁef'nadan8 WaJ?‘ %ggrcﬁglt%&%iggmeﬁtglﬁ{ﬁlgxaﬁgkgg%l) s3 and
ves TN acturad by PeeLOLLBL fRING% nhhn B130Y HEEML " SlnSst iR, {1 I M 13

had an al |0y Stom ¢ cOnposI
expressed as Agioe-x-y-zPd:CuyAy wherex=1.5, y=0.0and z=0.9.

[Sample 69] (comparative example 10}:

Although this sample had a similar structure to that
of the sample 3 and was manufactured by the similar method, its
trans.lu‘cent reflective £ilm 13 had an alloy atomic composition
expressed as. AQipp-x-y-zPdCuzAy, where x = 1.5, y=0.0 and z =0.9.
[Sample 70] (comparative example 11):

Although this sample had a similar structure to that

- of the sample 3 and was manufactured by the similar method, its
translucent reflective film 13 had an alloy atomic cbmposition
expressed as AgQipo-x-y-zPdzCuxBy where x = 4.0, y=0.0 and z = 0. 9 .

With respect to the optical discs of the
Iabove—mentioned samples 57 to 70, tables 5-1 and 5-2 of FIGS.
14 and 15 show compositions (atomic %) of materials forming their
translucent reflective films, optical disc structures and test

-results obfained after the similar storage. tests effected under
‘circumstances with high temperature and high humidity.
As shown on the tables 5-1 and 5-2 of FIGS. 14 and

15, inthesamples 40 to65inwhichthe first information recording
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5 expressed as Agl 0o-x-y-zPdzCuxAy where x = 4. 0, y = 0. 0 and z = 0. 9.
Wth respect to the optical discs of the above-nentioned sanples 57 to 70,
tables 5-1 and 5-2 of FIGS. 14 and 15 show conpositions1{Ma0#089) of
materials formng their translucent reflective filnms, optical disc
structures and test results obtained after the simlar storage tests
ef fected under circunstances wth high tenperature and high humdity. As
shown on thaverhlds &t ltnds i@l of p LGS, stiduaiired 5and ntheshapi st 4gt o 65
i nwhich the first information recording 33 11 May 2005 |[|ayers 21 of the
singl e pl atterwttructurresvandl tde demiat cogposi timtsiresphayeedl 4oy at omi ¢
conpositions expressed as Agl 00-x-y-zPdzCuxAy where A is one or two kinds
of chem cdgiet-eeiRdCugh, AheréiaA iEepndor oo kKhardo il hemi€al élem®n¥s 0.5
!~y !~81and 0. 1.~ zf~ 2. 0, the anbunt with which the ref |ectances
wer e changgd aibefar e pandnaf t g6, t feagfiof age<test cqul ¢ be deckeased, 19 be
less than 1. O the anbunt in which the j itters were changed before and
after the storage.test could be suppressed to be less than 1 [% , and in
parti cul ar®- opficar D e HAPEREFREN Ia T AD SHECF PEREC LABSPRdIeieesh ¥t ShR 6
could be obtained. In the sanple 66 (conparative exanple 7) , the jitter
val ue obt &efersappdrafher sihsr agereast tort davdidehsedecreased t@ bsilged coul d
not be reproduced with high stability. In the optical discs shown in the
sanpl e 67 thagohplriatli.veheemaping 8) vihd chhiehs disite r20v ¢ xo vpangeidies Exeapl e
11) , the anmounts in which reflectances are changed before and

and after the storage test could be suppressed to be less than

1[%], andinparticular, optical characteristicswithexcellent
weather resistance could be obtained.

In the sample 66 (comparative example 7), the jitter
value obtained after the storage test was increased so that a
signal could not be reproduced with high stability.

In the optical discs shown in the sample 67
{(comparative example 8) to the sample 70 (comparative example
11), the amounts in which reflectances are changed before an&
after the storage test exceeded 1.0 [%] and weather resistance
was deteriorated.

‘As is cleér from the aboﬁe description, according to
the present invention, the AgCu alloy thin film or the AgCu
containing alloy thin film is applied to the information
fecording ;ayer, the composition of the above alloy thin film
is specified, the chemical element of the above composition is
selected and the content of such chemical element is specified,

whereby theweather resistanceoftheinformationrecordinglayer
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he storage test exceeded 1.0 [%4 and weather resistance was
ggtgiigrated. Ag is clear fromthe above description, ac?ordlgiﬁ%o tPF
present invention, the AgCu alloy thin filmor the AgCu t sy ng al |l oy
thin filmis applied to the information recording |ayer, the conp?S|L|on
of the above alloy thin film is specified, the chemcal elenent of the
above conposition is selected and the content of such chem cal element is
speci fi ed, Capher Eiyr evrd weheheounes st ahtehafhd hiet i 85 DERBLRR HQGQI slng
| ayer 34 11 May 2005 can be inproved, the amounts in which the optica

. charact er i 52Fksas steh wef ldwtareid eot anee teanshe tianemdAnce d equihed by

i i i i diumare
the information recording |ayer of the optical recording ne .
changed af i@form@tquirreaiorrtéﬁmﬁajﬂgrIﬂﬁdtﬂ@dﬁﬁic@eﬂeé&‘?&@ﬁgfn%%itﬁn Leag ti mé
under conditions with hi gh tenperature and high humdity Can be suppresse

' i i1l ' f ively.
| ow ehengée adsteer itheabhoical rddiedidd Abasan Res ayolded SISLekL
Rgrggverrlthe cost of the optical recording nedlun1accoré?ng tocfﬁe

pr esent irwemm@ntirm@mm@efe@btﬁ@ﬂt?&nélov@%et@iéf%tbeﬁlﬁ%féggagyﬁgéhart A

optical recording nmedium Wiile the optical discs o

Menory) tyipenidiase eeebel bhypteated €9 Har dn ah*&etfl?%&giezg??%irgﬁggg @fanpl es

respective sanples, the present invention iIs not 0

. ; AW i . i i h a
TRGnet 0- Opt T cal £ 6c0r ding A ce ang 5 bhate: ehingRe EERSER ngioFSEE Yhen the
AgCu al | OytHehbﬁtibé@x@?ﬁ%diﬁig“ﬁe&kﬂﬁm'ﬂc%’mtﬂgogo the present invention
can be reduced as compared with that of the prior-art optical
recording medium.
While the optical discs of ROM (Read Only Mémory) type
have been illustrated.so far in the above-mentioned respective
samples, the present invention is not limited to those examples
and can be also applied to rewritable optical discs, such as
a magneto-optical recording disc and a phase-change recording
disc. When the AgCu alloy thin film comprising the information
recording layer of the present invention is applied to the
reflective film or the heat structure ﬁilm, the weather
resistance can be improved and the amount in which the recording
‘density is changed due to aged deterioration caused after the
optical disc had been stored for a long time can be decreased.
As a result, stable recording becomes possible, and the jitter
can be efféctively avoided from being deteriorated.
For example, the present invention was applied to the
magneto-optical recording medium 100 shownjilFIG.QBand.change

of recording sensitivity was measured.
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recordi ng | ayer of the present invention is applied to the reflective film
or the heat structure film the weather resistance can be inproved and the
anount in which the recording density is changed due to1é©§d2&@5er|oratlon
caused after the optical disc had been stored for a long tinme can be
decreased. As a result, stable recording becomes possible, and the jitter
can be effectively avoided from being deteriorated. For exanple, the
present invention wiSeappldneto-optiiealnegretroiopt medhiunetondbsgprediym 100
shown in FIG 3 and change of recording sensitivity was neasured. 35 11
May 2005 Tihe magrsetmetoptldilon eaorah nghamesli awe 100n CogPEh Sege £ pubstrate
101 on which there are lamnated the first dielectric layer 41 made of

Si N, havi nged ddtlmd hiagkness niddQf [AM, hathegr£G0NG| MG slanes 42 smge of
TbFeCo having a f ilmthickness of 15 [nn] , the heat adjustment f Ilm 43
formed of [nhg ttlensbueeatngneflectd Heat birmymde 9fvAg ﬁ%&ﬁhdfggxg?é‘é' oy

having a film thickness of approximately 10 [nm , the secon ectric

| ayer 44 oetl® [afn]Si the Ravicngyfudiddn t Figknes %o%eapﬁ géie@éa%%l@gexh@ﬂm

and the reflective film45 nmade of AgCu containing a haV|nf g
t hi ckness reff1apRi@% FALG] Yaad [¥Mhgd dats 91 48) -2 1%, %Papﬁﬁfr!g” act Mg
magnet o-og):ti cal éILi sk sanpl eas in V\/(,%II ch the ahlea:%t acfjl ust}ﬂen i n‘:’llétél hd the

i t : 9 . Ahin, f.il and
Bt o onr A S QR p R o 10T PO R Pt R TR A

case, a Manknd OGNsof, Pa3:1kgmd Mas, H?E_BI:HSQS of approximately 20 [nm]
and‘thé refiective £ilm 45 made ofﬂAgbu containing alloy having
a film thickness of appro#imately 40 [nm], in that order.

We had manufactured magneto-optical disk samples in
ﬁhich the heat adjusﬁment film 43 and the reflective film 45
were formed of AgPdo.sCuy.s alloy thin films andznagneto~optical
disks formed of AgCug. sTii - alloy thin films.

In this case, a mark'length,of 0.3 [pm] was recorded
on the-magneto~optical recording layer 104 deposited on the
substrate 101 in which recording guide grooves, formed of
so-called lands and grooves, having a track pitch of 0.80 [pm]
and a'groove depth df 30 [nm] were formed under respective
conditions in which a wavelength of laser light was selected
fo be 405 [am], a numerical aperture of an objective lens was

.selected to be 0.60 and a linear velocity was selected to be
4.6[m/s]byan@thodcalledmagneticfieldnmdulationrecording,
and we had measured relationships between recording power and

CNRs of reproduced signals obtained before and after the
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on the magneto-optical recording |ayer 104 deposited on the substrate 101
in which recordi ng guide grooves, forned of so-called | ands and grooves,
having a track pitch of 0. 80 [VM and a groove depth of13BY[298P were
formed under respective conditions in which a wavelength of |aser |ight
was selected to be 405 [nn] , a nunerical aperture of an objective |ens
was selected.to be 0.60 and a linear velocity was selected to be 4. 6
[mM's | by abowsthothithdiet segreds ctdstel d nodul ati on recording, and we had
measured rel ati onshi ps between recordi ng power and CNRs of reproduced

signal s obtained beffiie &stoabteradimedbeddl Moy 120066, shava-ieakhored
storage test. FIG 5 shows neasured results. In FIG 5, solid squares and

open squamﬁdebGWSQﬂﬁnmfdhbﬂﬁwdgﬁﬂ&ﬁﬁé@@ﬂt@%%ﬂ@fhéﬁ%%?&ré%hd5f@é§tOrage
tests had been ef f ected on the magneto-optical disks in which

AgPdo. gCulthe atboygé hids tfd has permee #006L4 @6 t RO -SRkid—o ? i claqSq AN open
circles show nmeasured results obtained before and-after the storage tests

had been aff ented mgrﬂpamc@pgraqtlwwlﬁahﬁhékﬁew o%fitégxodgn&Té 1fgal oy
thin filnms were deposited. As shown in FIG 5, he “magriet o- opt1ca

di sks in caicakst BEIAGRED A1 ahbOd i irdd 'f@%u‘ﬁ oﬂ%BQﬁé&%dch]xe@rd' ng

power obtained after the storage test under high tenperature

huri dity eeadifritens taes sshifiged ﬂe'}uttsh%a‘d"'(ﬂ'e%'?'éﬁeéjc'lerae% -

approximately 10% That is, after the nmagneto-optica ad been | eft

under hi gﬁabﬁ@%%r—%b‘%&%a@r@isks in which AgCu¢.9Ti1.7 alloy thin films were
deposited,.

As shown in FIG. 5, in the magneto-optical disks in
‘which the AgPdp.9Cuy.s alloy thin films were deposited, recording
power obtained after'the storage test under high temperature
and high humidity conditions was shifted‘in the increasing
direction of approximately 10%. That is, after the
magneto-optical disks had been left under high témperature and
high humidity conditions, atoms in the deposited thin film are
caused to move to increase density of the thin film with the
result that thermal conductivity increases and energy loss
increases.

On the other hand, in themagneto-optical disk inwhich
~the AgCup.¢Tii.7 alloy thin film in the magneto-optical disk
according to the example of the optical recording medium of the
present invention was deposited, after the storage test under
high temperature and high humidity conditions, it is to be
understood that recording power is not increased, energy loss

is small and that the film characteristic is exﬁremely excellent
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Ri gh hum dity conditions, atons in the deposited thin filmare caused to
nove to increase density of the thin filmwth the result that thernal
conductivity increases and energy |oss increases. On thétd@e&00Rand, in
the magneto-optical disk in which the AgCu0.9Til1l.7 alloy thin filmin the
magnet o-opti cal disk according to the exanple of the optical recording
medi um of - the present invention was deposited, after the storage test

under hi gh tenperat Wessiawhrdd«gh humdity conditions, it is to be
under stood that recording power is not increased, energy loss is small and

that the film charaghegksbiaii Stﬁé&fusmﬁl:bsna%se%b%@ é%ahfbﬁ{agé’??al' n
weat her resistance. In general, thermal conductivity of netal material nmay

i ncrease maé;t hecrBhak {RtEid %ledaélvin%e@l%*leﬁ (z% eﬁ&&ﬂ&@ e?fé’ 23 %’eerse' Y,

thermal conductivity of nmetal material nmay ecr ase i TS re ahce may

decrease. gNbr %@Yl%re’rsrechzor Cyh%grmaqeg,%a ﬁ q‘.ﬁ&ﬂo‘%@%e@l t gae{gpjj. fon%jﬁca,;;l ty

of nmetal materi al may | ncrease recor ensli

| norease qascbISLTL £ODUNGHNLN BYYORLEaSE ol i) 5-R035! f’%e%éf%fﬁ“”me

changes of recordlng sensitivi asurlng he “ano

ed. bef after, the
gfglggéan§§§f9E f%%%! f%%gt%ﬁég%spec ‘sé 32 3?3ﬂﬂ?%§ %h%gn

table 1] { 3 ible to est nate e .change
Lecor di ngm‘ré1 nsrlgét’%%)"l\'/aleﬁé ’Sr?a&ardlsggfs%g%gﬁﬁgs EARIS c!‘llng denSlty fad 1 faclase

as thermal conductivity may decrease.

It is possible to estimate changes of recording
sensitivity by measuring the amounts in which reflectances of
the reflective film were changed before and after the storage
‘test. Therefore, from the respective inventive examples shown
on [table 1] to [table 5}, it is possible to estimate the changes
of recording sensitivity in various compositions.

Although the present invention is characterized in
that AgCu alloy or AgCuPd alloy contain more than one kind of
any one of Al, Ti, Fe, Ni, Mo, W, it is to be expected that the
above-mentioned alloy can contain V, Cxr, Mn, Co, Y, Zr, Nb, Ru,
Ta which are transition metals having similar chemical nature
in addition tb such added chemical elements with similar effects
to those of the present invention being achieved.

The optical recordingmedium according to the present

 invention ié not limited to the optical recc.»rding‘ mediums having
information recording layers of single layer and two layers and
the present invention can similarly be applied to optical

recording mediums having multilayer structures in which
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Al t hough the present invention is characterized in that AgCu alloy or
AgCuPd al l oy contain nore than one kind of any one of A, Ti, Fe, N, M,
W it is to be expected that the above-nentioned alloy ¢aMay@®ain v, O,
Wvnh, Co, Y, Zr, Nb, Ru, Ta which are transition netals having sim|lar
chem cal nature 1in addition to such added chemi cal elenents wth simlar
effects to those of the present invention being achieved. The opti cal

recordi ng ﬂﬁi&tﬁ&ﬁ&@@rﬂé@@r&?ﬁ&h§a§é§§e8§ mb?¥eﬂﬁéﬁnth§e Oﬁa&égﬁtegogo the
optical recording nediunms having 1nformation recording aye s of single

| ayer and &b 2y er sranthnt APl ceeNinl NYLOLLGR. CaN simi larly be applied to
opti cal recordlng medi uns having nultilayer sStructures in mhlch 38 11 May

2005 -information resording Laxars:at g%g:ﬁ:}gl?% éo*}{ere t%e £2 £1C éarml e,

are | aminated to one anot het. Further conp t he

optical recordiNg: Nk iﬁﬁ'ﬁeffgﬂﬁgdng eﬁ%&%?&nWRof' ??n%?ggﬁeto t he

above- nenti oned exarrp es present ron 1's no

Fecor di ng e T ech e erethan £t ‘?%xé‘r’lsﬁ@%fw 728 Bmlfefae
he oxampies 5P 3%“7%?@%9#&” (Efa‘i’rta%%"'saaﬁéézi% Podhe At Eﬁ@a%ﬂhl;e
ventt on TR 1 T b Hh e B L o TEE T %réa“%péﬁf.eé‘;
' indentations are formed on a plate having a smooth surface by
2P (Photo polimerization).
Furthermore, while the examples of the disc—-like and
disk-shaped optical recording mediums have been described so
far in the above-mentioned examples, the present invention is
not limited to those examples and can be applied to optical
recording mediums of variocus shapes such as a card-like optical
recording'medium and a sheet-like optical recording medium as

.well.
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recordi ng nedi uns of various shapes such as a card-like optical recording
medi um and a sheet-1li ke optical recording nediumas well. 39 11 May 2005
CLAIMS 1 In an optical recording nmediumin which at |ea$tMayf0pat
information recording |layer and a second information recordinglayer are

| am nated to each other, an optical recording nmediumcharacterized in that
said first information recording |ayer has a translucent reflective film
fornmed thereon, said second informtcoarMgcording |ayer has a reflective’
filmformed thereon, said translucent ref lective f ilm has a thickness
greater than |O nmand less than 15 rimand i.s nadeof anAgCu all oy
containing Cu the contentof whichis greater than or equal to 3.0 [atom C
%4 and less than or equal to 6.5 [atomc % and information is reproduced
fromsaid second information recording layer with irradiation of |ight
that has passed through said first information recording layer. 2. In an
optical recording nediumincluding at least an information recording |ayer

and a reflective fiIm an opti aal aheseE b0 RAIHD:Hpmhaas & 28 hat
said reflective f ilmis nmade of an AgCu containing alloy containing Cu

the conteat lebswhiacHfirstgifgbematian Qecedddhgt 2aderlahat @Msechhgand | ess
than or equal to 9.0 [atomc % and said AgCu containing alloy 1Is nade of

an AgCu chnfarmeaffori Feeoraingerapey akboYaaRdataHatLsr BaRY 8khay cgptai ning

one or two chem cal elenents of -Fe, : ’

: optical recording medium charac‘l;erized in that said first
information recording layer has a translucent reflective film
Fformed thereon, said second information recording layer has a
reflective £film formed thereon, said translucent reflective film
has a thickness greater than 10 nm and less than 15 nm and is
‘madeof anAgCualloy containing.Cu the content of which is greater
than or equal to 3.0 [atomic %] and less than or equal to 6.5
[atomic %] and J;.nformation is reproduced from said second

information recording layer with irradiation of light that has

passed through said first information recording layer.

2. " Inanoptical recording medium including
at least an information recording layer and a reflective film,
-anoptical recordingmediumcharacterizedinthatsaidreflective
filmismade of an AgCu containingalloy contaiﬁing Cu the content
of which is greater than or equal to 2.0 [atomic. %] and less
than or equal to 9.0 [atomic %] and said AgCu containing alloy
.'LS made of an AgCu containing either of ternary alloy and

quaternary alloy containing one or two chemical elements of Fe,
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40 11 May 2005 Ni, My, Wand whose total conte nt of said chemcal elenents
is greater than or equal to 0.5 [atomic *1 and |ess than or equal to 8.1
[atomic In an optical recording nediumin which at | eastl1 M3y

i nformation recording | ayer and a second information recording |ayer are

| am nated to each other, an optical recording nmediumcharacterized in that
said first information recording |ayer has a translucent reflective film

formed thellepio,s¥i dndesonsk HRFtRNMBbHheBn S P LU NP N8 cala8: BnahEL! £Gt I Ve
filmformed thereon, said translucent reflective |ayeri sma]d of anAg%)J
cont ai ni nggmédtgm@ﬁrab&tl &V e co 0 ter than or
equal to 2.0 [atomic % aﬁgul ess %t ﬁazhgghégu;g? Vgt}é)&g.e&%[ g@%% (gr‘f/ﬁqtfarhsai d
AgCu cont aicnidg. afd@mis symadeof an AgCu containing either of ternary alloy
and quaternary alloy containing one or two chem cal elenents of Fe, N,

Mo, Wand whose total content of said chem cal elenents is greater than
or equal to 0.5 [atomic -0.] and less than or equal to 8.1 [atom’c *] and

information is regroduced from s@j gnS6se0da7 iy @Hﬁog P%ﬁrﬂn i %ét on

with irradiation of light that has passed throu I rst

recordi ngaltayenstda I ran Qﬂ%&ﬁgt&gﬁo&g ng .. at |ea5t an
I nformation recording |layer and a refl ect | ngIFlgj li'%r' anog‘% aP 8BS di ng

T Chan ottt e ooty Lo Skt B LS
optical recording medium characterized in that said first
information recording layer has a translucent reflective film
formed thereon, said second information recording layer has a
reflective film formed thereon, said translucent reflective
A-layer ismadeofan AgCucontainingalloy contain:'_Lng Cuthecontent
of which 1s greater than or equal to 2.0 [atomic %] and less
than or equal to 9.0 {[atomic %) » said AgCu containing alloy is
made of an AgCu containingeither of ternary alloy and quaternary
alloy containing one or two chemical elements of Fe, Ni, Mo,
W and whose total content of said chemical elements is greater
than or equal to 0.5 [atomic %] and less than or equal to 8.1
‘latomic %] and information is reprbduced from said second

information recording layer with irradiation of light that has

passed thi:ough said first informétion recording layer.

4, Inanoptical recording medium including
at least an information recording layer and a reflective film,
an optical recordingmediumcharacterizedin that saidreflective

filmis formed of an AgCuPd containing alloy thin £film containing
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11 May 2005 Cu the content of which is greater than or equal to 1.0 [atom C
%4 and less than or equal to 8.2 [atomc 9% and said AgCuPd contai ni ng
alloy is made of an AgCuPd contai ning either of quaternaf{yMav289P5 and
qui nary alloy containing one or two chem cal elenents of A, Ti, Fe, N,
Mo, Wand whose total content of said chemcal elenents is greater than or
equal to 1.0 ga-tom'c %4 and less than or equal to 7.5 [atomic % . 5. In an
optical rdebEleepmhsditunt whiwhi Th greb teeadiamoki egial mba JATaeemiecar di ng

| ayer and a second information recording |ayer are | am nated to each

ot her, anansht¢zathascoreiugl redi. i ctemact rinzesh i @ Aytabastind diidisly

I nformati on recording |layer has a translucent reflective film forned
thereon, $dileysernadeioff amAaCued canoeridiiig éayRerhast guatethaeyiavadyi | m
formed thereon, said translucent reflective film is made of an AgCuPd

cont ai ni ngndl hojneoyt al hbpgcEtshei s@néwdtor afworirding g 10" RM thdF or
equal to 1.0 [atomic %4 and less than or equal to 8.2 [atomic %, said

AgCuPd codflai NingFe) INdy, Mos Wedled @fhode ABEHRPIc6RREALNG PEBid MBem@tal
guaternary alloy and quinary alloy containing one or two chem cal el enents

of A, TelementhiisMyrelbad vhoseot Ulalc ey anty of 5@l eheriygah sghenent s
Is greater than or equal to 1.0 [atomc %4 and |l ess than or equal to 7.5

[at om ¢ %handoi néguamt teNn7i s qgg&gggcgﬁ_ fromsaid second information

recording layer with irradiation of |light that has passed through said

first information recolrdi ng layer. 42 11 May 2005 :

5. In an optical recording medium in which

at least a first information recording layer and a second
information recording layer are laminated to each other, an
-qptical'recording medium characterized in that said first
information recording layer has a translucent. reflective film
formed thereon, said second information recording layer has a
reflective filmformed thereon, said translucent reflective film
is made of an AgCuPd containing alloy containing Cu vthe content
of which is greater than or equal to 1.0 [atomic %] and less
than or equal to 8.2 [atomic %], said AgCuPd containing alloy
is made of an AgCuPd containing either of guaternary alloy and
guinary alloy cpntaining one or two chemical elements of Al,
Ti, Fe, Ni, Mo, Wandwhose total content of said chemical elements
is greater than or equal to 1.0 [atomic %] and less than or equal
to 7.5 [atomic %] and information is reproduced from said second

- information recording layer with irradiation of light that has

passed through said first information recording layer.
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6. An optical recording mediumaccording to claiml , 3 or 5 wherein said
first information recording layer is forned on a first substrate, said
second information recording layer is forned on a second1Maysd00&te, said
first and second substrates are lamnated to each other in such a manner
that information recording |ayers thereof are facing to each .other and
information is reproduced fromsaid first and second information recording
layers with irradtation of |ight #romtdmiad rbcostiiagbataatn séeerdfigll May
2005 ABSTRACT. OF THE DI SCLOSURE According to the present invention, there
i s provi detP @¥ptlicdl oredor dhrgetndsaidi fttsdi hgrotmheash BdcoPdaigration
recording |ayer and a reflective filmin which the reflective filmTs
conpri sed ¥¥eh iggEoraedopnt ai fifst mubstraitei Ngafd &86on& O &tmfs Mhi ch is
greater than or equal to 3. O [atomic % and less than or equal to 6.5
(atoni ¢ THiRCORHMDAeyexl is dromeicngn aredcbiticaibderaBEe d1eKpepst &, and
weat her resistance of the optical recordi ng nedium can be i nproved,
thereby ne#&aend subpbssitblseate Janirhahbract2eh 4168 O LREROPLILRl
recordi ngnédi um from being deteriorated even after it has been stored for
a long  tithat daformation recording layers thereof are facing to each

.other az;d information is reproduced from said first and second

information recording layers with irradiationof light from said

first substrate side.
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