RECORDI NG LAYER AND SPUTTERI NG TARGET FOR OPTI CAL | NFORMATI ON  RECORDI NG
MEDI A, AS WELL AS OPTI CAL | NFORMATI ON RECORDI NG MEDI A FI ELD OF THE

| NVENTION 5 The present invention relates to a recording |ayer and a
sputtering target for optical information recording nedia, as well as
optical information recording nmedia. The recording |ayer for optical
information recording nedia of the present invention can be used not only
for current BBRPREING| LREER G ST TERGNGaTARGEFeFORt PPEIGRAL cCENTIRMATIIONt
al so for next generation optical information recording nedia (HD DVDs and
Bl u-ray di sSCBECOBDING pMETITIACURSr WELE WSt abiryCAs eINFaRMATIGN: ECORD DROBME DA
recording nedia using a blue-violet |laser. 15 BACKGROUND OF THE | NVENTI ON
Optical information recording nmedia (optical discs) are categorized into
three main types that are read-only, rewitable, and wite-once according

to recording/readi ng systens. | i te- i i scs anong these discs,
BrPUbuT TS et

data is 20 recorded by princip i11Zrng ¢ s in properties of
materials in the recording layer irradiated with a | aser beam The nane,
write-once opticafRdiRezSort tHyInter &rilgithrat €8 £r BAFOTRENT abtYehaindHat a
can be recorded but not erased or rewitten. The wite-once optical discs
are widely usplitzeding tsest cdr prdieatl tafpemahjoofrdatadsurhmeabigexts file
and inmage file with

well as optical information recordingmedia. The recording layer

for optical information.recording‘media of the present invention

can be used not only for current compact discs (CDs) and digital

10 wversatile discs (DVDs) but also for next generation optical
information recording media (HD DVDs and Blu-ray discs), and

particularly suitably used for optical information recordiag

media using a blue-violet laser.

15 BACKGROUND OF THE INVENTION
Optical information recording media {coptical discs) are
categorizedintothreemaintypesthatarereadFOHly,rewritable,
and write—once according to recording/reading systems.
In write-once optical discs among these discs, data is
20 recorded by principally utilizing changes in properties of
materials in the recording layer irradiated with a laser beamn.
The name, write-once optical discs or the like, originates from
the fact that data can be recorded but not erased or rewritten.

The write-once optical discs are widely utilized in uses to



t he use of such characteristics and include CD-R, DVD-R, DVD+R, and the

| ike. Materials for the recording |ayer used for the wite-once 5 optical
di scs include, for exanple, organic dye materials such as cyani ne dyes,

pht hal ocyani ne dyes, and azo dyes. Wen a laser beamis irradiated to an
organic dye material, a recording mark 1is formed by deconposition, nelting,

evaporation, papdehherdmkeri Qf & dyeaand-12 subskrater dua,d Qheat rabsospid on
by the dye. wever, 10 when an organic dye material is used, the dye mnust

b lied o f Cecql.vi in. . 1 i ch
; gsﬁ}o[’ S' ei nt ghlegl uéé toﬁ% rrs]ﬁlﬁcﬁ %}rl%%cféﬁsst leC!E{F%nldnlggllg)Cﬁ gfgi-gar,sgbﬁgﬁ ' DL

Ctivi ere are a obl'ens’i'n ~ réspect
of storage stahility of recorded signals and the |Iike. Consequently, a

met hod of peﬁﬂ@rﬁhﬁgl%%%ording, in which 15 a thin filmof an inorganic
material is used as a recording layer in place of an organic dye nmateri al
and this thin filHatsriaiadiat ede wethrdihgaskrydeamad fHoor hholest¢raooy di ng
mar ks) or deformations (pits) , has been proposed (hereinafter, sonetines

referred §0 aptichol @igéeatidgdegCobdi gamyBd e ngdrNeNdRat RAte doguseRichl;
Patent 20 docunents 1 to 7). Non-patent docunent 1 discloses a technol ogy

i n which hol d I ' I [
1 m bavi ng s Tow B0 EFrg B Se o on e el S h R ot by Th NG pat et

docunent 1 apd Patent docunent 2, a recordi 2 . .
geam Es r}eradclateIgl to an organic Qge material, a recording mark

is formed by decomposition, melting, ‘evaporation, and the like
of a dye and a substrate due to heat absorptionby the dyve. However,
10  when an organic dye material is used, the dye must be applied to
a subsfrate after dissolving in an crxganic solvent, which results
in a reduction in productivity. There are also problems in
respect of storage stability of recorded signals and the like.
Consequently, a method of performing recording, in which
15 a thin film of an inorganic material 1s used as a recording layer
inplace of ancorganic dyematerial and this thin filmis irradiated
with a laser beam to form holes (recording marks) or deformations
(plits) , has been proposed (hereinafter, sometimes referrxed to as
“heole creating recording system”) (Non—patent decument 1; Patent
20 documents 1 to 7).
Non-patent document 1 discloses a technology in which holes
are created by a low laser power with the use of a Te thin film
having a low melting point and low thermal conductivity.

In Non-patent document 1 and Patent document 2, a recording



| ayer consisting of a reaction |ayer forned of a Cu-based allay containing
Al and another reaction |ayer containing Si and the |I|ike is disclosed. A
regi on where atons contained in each reaction layer are nmxed is partially
formed on a substrate by 5 irradiation with a |aser beam and reflectivity
in that region is greatly changed; therefore, information can be recorded
with high sensitivity even if a | aser, beam having a short wavel ength such
as bl ue | aset2YST FSEF 1 PP L dddRRGiioTs i ayer apfedhod eohidehderr wltlry
technol ogies 10 of optical recording nmedia using the hole creating
recording systemiingiilclkngd dectkaseréacichrn ilewvetrocnoitséntayi 81 iandutyput
(CN is prevented and high CN and high reflectivity are provided. As the

recording laygks i$ dhasedwili ap deflobasiesraldhs coHtaiiteag i hno6Pat ent
docunent 3), a Ag-based alloy containing 16 Bi or the |ike (Patent docunent

4) , and a - e I taknLRg: . B . £ | Pat ent t are
uled. Patenf@eSgﬁﬁ%ﬁﬁgh%%E%SQGﬂ%%%&? %§§%0§5¥Q§%5P?§3§ E%t%ﬁ?ﬂ9§ocuneﬁ&)7
are concer ned mﬁéh Sn- bas, al og. Pat ent docunent 5 [glates to gpthaI
recor di ng metf 22 mt i PnlasretRFamy | 36 & EF VLR Bt & 985S of

atons that can aggregate at |least partially at the tine of heat treatnent.
Speci fi cal | yis fBreatdvasphaged; Sha@igfivasedinlfpoyatsgercayt heckaessded wighg nm
containing Bi and In is disclosed, and the use of this nmakes it possible to
obt ai n a recotgh ngmEdivhtw ther hif ghlaekkilgapdiaiting a short wavelength
such as blue laser is used.
Patent documents 3, 4, and 7 are concerned with technologies
10 of optical recording media using the hole creating recording
system in which a decrease in carrier tc noise ratic in output
(C/N) is prevented and high C/N and high reflectivity are provided.
As the recording layers in these media, a Cu—based alloy
containing Inr(Patent document 3), a Ag-based alloy containing
15 Bicn:thelike(Patentdocpment4),anmiaSn—basedalloycontaining
Bi or the like {Patent document 7) are used.
Patent documents 5 and 6 and the above-described Patent
document 7 are concerned with Sn-based alloy. Patent document
5 relates to optical recording media, containing in a metal alioy
l20 1aye;, two or more kinds of atoms that can aggregate at least
partially at the time of heat treatment. Specifically, for
example, a Sn~Cu-based alloy layer (thickness, 1 to 8 nm)

containing Bi and In is disclosed, and the use of this makes it

possible to obtain a recording medium with a high melting point



3 and high thermal conductivity. In Patent docunment 6, a recording layer in
which a material nore readily oxidized than Sn and Bi is added to a Sn-B
all oy excellent in recording characteristics is disclosed. According to

Pat ent docunent 6, optical recording 5 nmedia with enhanced durability in a
hi gh tenperature and high humdity environment (for exanple, naintained for
120 hours in an environnent of a tenperature of 60 degrees C and a relative

hum dity of 90%, can,be_obtai ned. [ Patent docupen JP-A No. 5922/2004 10
pat ent docuna ST SRERERG LBSF15F308a TPAFoREC SOEIMRE 3] AFRaoRens
172861/ 2002 _[Patent docunent 4] JP-A No. 144730/2002 [Patent document 5]
JP-A No. 117887r¥9o50 "It enfradecdmeniiobd V¥R A No . o4ighrrd) 206t 88 #pdtRint
docurent 7] JP-A No. 225433/2002 [ Non-patent docunment 11 Appl. Phys. Lett.,
34 (1979) , ps 83%ed As & He-Gamahdlo § exduldlkndens itgedmfiorgmaha oactechs i awy
grows nore and nore, it is desired to carry out recording and reading of

i nformation usi ds@asddLul aAbbYrai shald pRevet eRGhihehdsel R8aMa30r SEEI A%y
bl ue-vi ol et |aser. Although recording characteristics (low thermnal

e-viol et Iaser. Al th Tng charact eris i e
e | npr oved™By nf S ket ot P o A PO B shatehBERE CRES AL Bafi g

recordi ng system descri bed , ) i
bumidity environment (for example, maintained for 120 hours in

an environment of a temperature of 60 degrees C and a relative
bhumidity of 20%) can be obﬁained.
[Patent document 1] JP-A No. 5922/2004
10 [Patent document 2] JP-A No. 234717/2004
[Patent document 3] JP-A No. 172861/2002
[Patent document 4] JP-A No. 144730/2002
" [Patent document 5] JP-A No. 117887/1990
[Patent document 6] JP-A No. 180114/2001
15 [Patent document 7] JP-A No. 225433/2002
[Non-patent document 1] Appl. Phys. Lett., 34 (1272), p.835
As the demand for high-density information recording grows
more and more, 1t is desired to carry out recording and reading
of information using particularly a short wavelength laser beam
20 such as blue-violet laser. Although recording characteristics
(low thermal conductivity, high initial reflectivity, creation
of recording marks, etc.) are improved by information recording
technology based on the hole creating recording system described

above, durability of optical recording media is still poor in a



above, durability of optical recording nedia is still poor in a 4 high
tenperature and high humdity environnment. SUMVARY OF THE | NVENTI ON The
present invention was acconplished in light of the 5 abovenentioned

ci rcunst ances, and the object of the present invention is to provide a
recording layer for optical information recording nedia and a sputtering
target formed of materials forning the recording |ayer as well as an
optical inforkdh orenpeaEdidiengnfedildm pEByided sWwYhremesttecordi ng | ayer that
are not 10 only excellent ininitial ref lectivity and creation of recording
mar ks but al so extrenely excellent in durability under a high tenperature
and high hum dity environnent and that can be adequately applied to a next

generation optical disc using agmhiser Wwlel l1agenhmeam 15 The essence of
the recording layer for optical information recording nedia of the present

invention in which,the above .problens relate he recardi.ng .l ayer.,aon

whi ch recordi ng mgrr & préerseencréaveegt%?ni W?gd?%%%lg%i%gh%gllansglrl écaﬁﬁ%iécrl}l%ri ses
a Sn-based alloy containing 5 to 50 atom c percent. (hereinafter, sinply 20
referred t adPowRRNtiGMath AFGr8EtepCEs, 48380602 Frleth of giner dresgnt
enbodi nent, the thickness of the recording layer is in the range of from 10
nmto 50 nm imventpref ésredpenbdde mentcotrtengdegkeenipthoptichd irdemalicam

recording media and a sputtering target formed of materials
forming the recording layer as well as an cptical information
recording megium provided with the recording layer that are not

10 onlyexcellent ininitial reflectivity and creationof recording
marks but also extremely éxcellent in-durability under a high
temperature and high humidity environment and that can be
adequately applied to a next generation optical disc using a
blue~-violet laser beam.

15 The essence of the recording layer for optical information
recording media of the present invention in which the above
problems ;elate to the recording layer on which recording marks
are created by irradiation of a laser beam comprises a Sn-based
alloy cdntaining 5 to 50 atomic percent (hereinafter, simpiy

20 referred to as “at%”) of In and/or 12 to 40at®% of Zn.

In a preferred embodiment, the thickness of the recording
layer is in the range of from 10 nm te 50 nm.’
In.ajpréferred embodiment, the wavelength of the laser beam

is in the range of from 380 nm to 450 nm.



is in the range of from380 nmto 450 nm 5 The sputtering target for
optical information recording nedia of the present invention conprises the
Sn-based alloy containing 5 to 50at% of In and/or 12 to 40at % of Zn. The
optical information recording nediumof the present 5 invention is provided
with either one of the recording layers for optical information recording
medi a. Since the recording |ayer of the present invention is formed as
descri bed above, The spetearinwnferaat ot eddridierg LRediraatpppvidedrddnh t he
recording layer are not only excellent in 10 recording characteristics such
as initial rektHéato¥ityeandeserteatnvemiofon ecopdingsmahksShubaatsoakkiy enel y
excellent in durability under a high tenperature and high humdity

envi ronnment . -oACEOLULPTE Vi o LA L COF diNG e 10f thheoREgssRt i nvention can
be suitably used for a wite-once type optical disc on which 15 recording

and reading of informatjon can be rformed at,.high .density,as well as at
hi gh speed, and pgg?igﬁt%??y %%g%%%%§l)séfcoggﬁng RSQ%uae %rgﬁ?d%r%%$$%al
di sc using a blue-violet |aser beam BRI EF DESCRI PTI ON OF THE DRAW NGS 20
Fig. 1 is°a $BYERbAGR WA BRPYEtRefatittapl Rek or&i f g car e FAR UL YEE ST
enbodi nent of optical information recording nmedia according to the present
i nvention. DEFALLED DESORMMATIEN 1@ crdE rRREEERRED EMBODI MENTS
Since the recording layer of the present invention is formed
as described above, the optical information recording media
provided with the recording layer are not only excellent in
10 recording characteristics such as initial reflectivity and
creation of recording marks but also extremely excellent in
durability under a high temperature and high humidity environment.
Accordingly, the recording layer of the present invention can be
suitably used for a write-once type optical disc on which
15  recording and reading cof information can be performed at high

density as well as at high speed, and particularly sultably used

for a next generation optical disc using a blue~violet laser beam.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a sectional view schematically explaining a
structure of an embodiment of optical information recording media

according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



6 In order to provide a recording |layer extrenely excellent in durability
(a small decrease in reflectivity) particularly wunder a high tenperature
and high hum dity environnent on which information can be recorded by a
hol e creating recording system 5 the present inventors conducted research
focusing on a Sn-based alloy. As the result, the present inventors

di scovered that the desired purpose can be achleved by using a Sn-based
al l oy containingla préeettey mnewddgnaunecerding drd/est ezﬁremegm gnxgellent
perfected the present invention. 10 First, how the inventors achieved the

pr esent invenhidﬂrhbilexplahnﬁmbilldHUﬁEHééﬂﬂm\Mdfhebh&vﬁﬁyVepEfﬁﬂamlarly
technol ogy. The reason why the inventors focused on a Sn-based alloy in the

present i nveg&ﬂde@ mﬁﬁﬁl fakbavws o ézﬁ?@ﬁ% Bfimi § 8 86t M drfren®N ohSwth 1T 1 OF

t oAl , Ag, € Sn IS superior when recordlng marks are created by
|rrad|at|on Wt

h_a_laser x1§ Thee%f#tln i nt %ilSn S abgut 232tdegrees
C and signifi gﬁFF§ TPV REnpar 5 oF S AF RGBS Y S teibout
660 degrees C) , Ag (nelting point, about 962 degrees C) , and Cu (nelting
poi nt, abouttheOB5e gy dése@torg @ﬁedlh@tedeﬁwrﬁg\ ﬁeeeﬁs@a%gvrs@sﬁenbaeed
Therefore it was considered that a Sn-based alloy thin filmin which alloy
atons are addédoto Sks ither easilly, nilet predynt imadnabrendisddiezed dhat team
thereby inproving recording characteristics. Wen application to a next
generation opkik¢akgdhb8fpdsiNga@ be achieved by using a Sn-based alloy
containing a predetermined amount of In and/or Zn in Sn and
perfected the present invention.
10 First, how the inventors achieved the present invention is
explained in compariscn with the conventional technology.
The reason why the inventors focused on a Sn-based alloy
in the present invention is as follows. In respect of
reflectivity, Snis inferior toAl, Ag, and Cu, while Sn is superior
15 when recording marks are createdby irradiation with a laser beamn.
The melting point of Sn is about 232 degrees C and significantly
lower compared with those of Al (melting point, about 660 degrees
C), Ag (melting point, about 262 degrees C), and Cu {meltingpoint,
about 1085 degrees C) in the hole creating recording system,
20 Therefore, it was considered that a Sn-based alloy thin film in
which alloy atoms are added To Snis readily melted by irradiation
with a laser beam, thereby improving recording characteristics.

When application to a next generation optical disc using a

blue-violet laser beam was mainly aimed as in the present



hl ue-viol et |aser beamwas mainly ainmed as in the present 7 invention, a

Sn- based al |l oy was sel ected based on the consideration that the use of Al
and the like mght nmake it difficult to create recording marks wi th ease.
On the other hand, in the present invention, the criterion 5 of durability
was defined as a condition that the anount of change in reflectivity
(=reflectivity ~before test)-reflectivity (after test)) of 405 nm

wavel engt h wdsveaitarar nadShobased holkay Wwas @elanriedorasft 6n thfAperature of
80 degrees C and relative humdity of 85%is less than 15% preferably |ess
than 10% Siroesidetrheinavehengtie oisdla®e Alaserd itheshakkemitthanmbhatiof red
| aser, the change in reflectivity due to filmdeterioration is nore

mar ked. Accoeg'f&alcmtt bg eyéépélfé(yoﬂiﬁ@d@tﬂa%és dj;$6S e@Be\hi ch - recording and
readi ng have been performed using a blue |aser beam is expected to be

decreased conpare r beam 1 S er . wor ds
order to apprE blﬁgm%%§é$91 gﬁngptf%%ﬁl QFgéen‘Lé%ﬁﬁ?qﬁﬁphFﬁﬁ%?riEﬁﬁl%%erI
is required. For this reason, in the present invention, the condition that
the reflebti ¢ift§uitbl it opes Gt idiescania pord i pravilrhdhe preveEdiehangen

hardly decreases even when the optical disc was exposed to an extrenely 20
har sh condi t iian reff leatntrat ni (gre il ecthight ¢ efipdoateutesénvredihpentiviof 80
degrees C for a long tine period of 96 hours as described above was set up

as the criteri@reef rdurapidi taps At RAYERchheh was maintained for 96 hours
in an envircnment of tempereture of 80 degrees C and relative
humidity of 85% is less than 15%, preferably less than 10%. Since
10 the wavelength of blue laser is shorter than that of red laser,
the change in reflectivity due to film deterioration is more
marked. Accordingly, the durability of optical discs on which
recording and reading have been performed using a blue laser beam
is expected to be decreased compared with when a red laser beam
15 i1sused. Inotherwords, in order to applyblue iaser to an optical
disc, durability higher than ever is required. For this reason,
in the present invention, the condition that the reflectivity of
an optical disc without providing a protective f£ilm hardly
decreases even when the optical disc was exposed to an .extremely
20 harsh condition of maintaining in a high temperature environment
of 80 degrees C for a long time period of 96 hours as described
‘above was set up as the criterion of cdurability. Although the
durability of optical discs was examined in Patent documents 1

and 6 described above, the durability was merely examined under



durability of optical discs was exam ned in Patent docunments | and 6

descri bed above, the durability was nerely exam ned under 8 an environnent
m | der than the condition defined in the present invention. In Patent
docunent 6, the durability test (maintained for 120 hours at a tenperature
of 60 degrees C and a relative humdity of 90%9 was carried out at a
tenperature lower than that 5 in the present invention. In Patent docunent

1, the durabitignyivocesentmal hdal fdwf 6he500mdut somdes inegpénathe ®reresd
degrees C and a relative humdity of 85% was carried out for a tine period
shorter thanithaitidnt henpasent dboveait an.tHandboibi oft§ hese, (rtdigtained
durability test in a high tenperature environnent for a long term 10 as

per f or med !nfcslfeym s IV enticie %uggto@aeoiﬁgg%s c NBxd 2 REALQLvRes of
the recording layers o Sn-baseg alloys in which various alloy conponents

were added in _Sn were _produced, and not _only s creation of recordin
mar ks vihon | TR Reba T R T hpaet Sl GPth R DETBOES Lt e eeB R S ed
but also changes 15 in reflectivity (durabilité} when exposed to a_hL%;
t enper at r e iaddehiPgRSEDH SRV e r onfeRe Tkt clougndd 1 Thiee SHisdsdd T | oys
di scl osed in Patent docunents 5 to 7 described above were also studied in a
sim | ar mannegst Agnadingariesd tfpri f0viasufound ;as cteeecrihed bAt®Y daymietsaic 20
in Exanples that the use of Sn-based alloys added with predeterm ned
amounts of | fandr&na Pole MM Blho¥ehTHCORL A ried out For a time period
shorter than that in the present invention. In both of these, the
durability test in a high temperature environment for a long term
10 as performed in the present invention was not carried out.
Next, prototypes of the recording layers of Sn-based alloys
‘in which various alloy components were added in Sn were produced,
and not only was creation of recording marks when irradiated with
a blue laser beam of 405 nm wavelength studied but also changes
15 in reflectivity (durability) when exposed to a high temperature
and high humidity environment were studied. The Sn-based alloys
disclosed in Patent documents 5 to 7 described above were also
studied in a similar manner.
Az the result, it was found as described later in detail
20 in Examples that the use of Sn-based alloys added with
predetermined amounts of In and Zn not only allowed recording
characteristics excellent in creation of recording marks and

reflectivity tobemaintainedbut also could satisfy the criterion

of durability defined in the present invention.



characteristics excellent in creation of recording marks and reflectivity
to be maintained but also could satisfy the criterion of durability defined
in the present invention. 9 In contrast, it was found in experinents that
the Sn-based alloys disclosed in Patent docunents 5 to 7 had the foll ow ng
problens. In Patent docunment 5, a netal alloy |ayer consisting of an 5
all oy of 40% by wei ght of Sn, 55% by weight of In, and 5% by wei ght of Cu
(filmthickness, 20 6oBthAaFti o tdisel bawed Vherceshvertedtha’s theohnchpeedent
the alloy consists of 37.7 atomi c percent of Sn, 53.5 atom c percent of In,
and 8.8 at omiad lpgisceitcdbs€d, ianHatshe @ddiddrors d&mount7 akd nhies following he
range of the present 10 invention. Therefore, the desired durability could
not be obtaigie@iehl . addition, the thickness of the above netal alloy |ayer
was from2 nmto 4 nm and it was found in experinents that high

reflectivity coul d_ngt obt th thi i,ckn | n_Patent docunent
7, an alloy of 84qat g%t%EEeér)Oceurﬁ q}\gﬂ mel?sjl(fﬁ n?%yf)gr%oelﬁls J’%O%aﬂla 6
atom c percent _of Sb is disclosed. er, high reflect|V|té could not be

obt ai ned Becé&éé?yt%40§d}aYtWeéﬁh§n%@r$F1fo?5§r?Y sebehbwit her Pasge? &ty vadoht

present invention. on the other hand, a recording layer in which a materi al
nmore readi | y cdxCdi z&dln Hari <Smeasrsd Bi twas radded tbsal Smedi dlhlepy coBBetsed
di scl osed. However, high technology for thin filmformation
to atomic percent, the alloy consists of 37.7 atomic percent of
Sn, 53.5% atomic percent of In, and 8.8 atomic percént of Cu, and
the addition amount of In is out of the range of the present
10  invention. Therefore, the desired durabkility could not be
obtained. In addition, the thickness of the above metal alloy
layer was from 2 ﬁm.to 4 nm, and it was found in experiments that
high reflectivity could not be obtained with this thickness.
In Patent document 7, an alloy of 84 atomic percent of Sn,
16 10 atomié percent of Zn, and 6 atomic percent of Sb is disclosed.
However, high reflectivity could not be obtained because the
addition amount of Zn is below the range of the present invention.
On the other hand, a recording layer in which a material
more readily oxidized than Sn and Bi was added to a Sn-Bi alloy
20 1is disclosed. However, high technology for thin film formation
is required to properly control the amount of the material to be
oxidized. In contrast, the present invention can provide a

Sn-based alloy formed of a simple composition that does nct

require high technology for thin film formation.

10



is required to properly control the amount of the material to be oxidized.
In contrast, the present invention can provide a Sn-based alloy fornmed of a
si npl e conmposition that does not require high technology for thin film
formation. 10 Hereinafter, the recording |ayer of the present invention is
explained in detail. The recordlng | ayer of the present invention conprises
a Sn-based alloy containing 5 to 50at% of In and/or 12 to 40at% of 5 Zn.
As shown in Exanplieseestiebed-hatecordangslaxeel dferihe RresepEdimgention
characteristics such as creation of recording marks, whereas it is poor in
durabi lity undeexplaighdt empdstadilre environnment. By adding In or Zn of a
predeterm ned anmount, excellent recording characteristics are naintained,

yet 10 durabilityrhse geeatdyngnhanced, s /E'hfeh?)%@ehlﬂelh%éﬁeﬂoﬂhd’oﬁ&@fb@@ a

effect is acquired is unknown precisely, it is concelvable that

and 2 mmy bSTaRRSE O TOh o SAE G Ol h Sonnt A rh S16/ Shel & ?P%ﬁ“%um

of Inis Sat% or nore and 50at % or |l ess. Wen the addition anDunt of Inis
| ess than®5af% tHe T d@ EFGRRBEFI £95EaHReE betebt aithed exrdltlr@ti Ant | al
reflectivity is also decreased. However, when In is added in excess, the
durability i senar@érd@wlubemm,ti@ﬁdsuhbrm armadtieoupderetoniling marks,

whereas it 1s poor in durability under a high temperature
environment. By adding In or Zn of a predetermined amount,
excellent recording characteristics are maintained, yet
10 durability is greatly enhanced. Aithough the reason why such an
effect is acquired is unknown precisely, it is conceivable that
the oxidacion.of Sn is suppressed by adding these alloy atoms and
s¢ forth.
In and Zn may be added either alone or in ccmbination.
15 The addition amount ¢f In is 5at® or more and 50at% or less.
When the addition amount of In iz less than 5at$%, the desired
durability cannot be obtained, and the initial reflectivity is
also decreased. However, when In is added in excess, the
durability is markedly decreased, and therefore the upper limit
20 of the addition amount of Inwas set to 50at%. The addition amount
of Inis preferably l2at® ormore and 45at% or less, more preferably
15% or more and 30at% or less.
The addition amount of Zn is 12at$ or more and 40at% or less.

The lower limit cf 7%n was determined in view of the initial

11



20 of the addition anobunt of In was set to 50at% The addition anount of In
is preferably 12at% ornore and 45at% or | ess, nore preferably 15% or nore
and 30at % or |less. The addition anmount of Zn is 12at % or nore and 40at % or

|l ess. The lower Iimt of Zn was determned in view of the initial 11
reflectivity. As shown in Exanples described |later, the effect of
durability inprovenent by Zn can be effectively exerted even if the

addi tion anp@GRELESTIESEY{ &S 32aTD0 ITHEWEPEL eswhedcTibeddedmas FoeseTlimut

12at% the initial reflectivity is decreased. 5 On the other hand, when Zn
i s added in eXcéssgbilieydumabblethynt soy decreased.e fherdfene, ekéstappered i mt
was set to 40at% The addition anount of Zn is preferably 15at% or nore and

35at % or | ess, tART 841 €f & ablotrA0atsY0 Qs s"Rhgnand; 8Qat W e dBSS widht Beugh
the recording | ayer of the present invention 10 contains the above

conponents a rengj ni.n rfei n, he C nent.s nmay.be adde

within the rggaéﬂgﬁa]ten%oggl aﬁogg%%f’efclh%r %th?%ereeﬂ’%)cocéﬁltéﬁ‘ P h%e%%asse ’

i nvention. For exanple, }g1as conponent s etc.) inevitably introduced
r

when t he t ecBRdipy Atkper hpRd, f@dbé@di%sa}(d?ﬁéédai'\%b%fwm&h@eéﬁaabb%ity is

inmpurities contained 16 beforehand in a Sn base alloy used as a dissol ving

mat eri al maydebecgoed ai MéereTheet hitknessenflimet recorsithgd dertsi.s The

preferably in the range of fromlOnnto 50 nm As shown in Exanpl es

described | ak@lition amount of Zn is preferably 15at$ or more and 35at% or
less, more preferébly 20at% or more and 30at% or less.

Although the recording layer of the present invention

10 contains the above components and the remaining part is Sn, other
components may be added within the range that does not deteriocrate
the effect of the present invention. For example, gas components
{02, Nz, etc.) inevitably introduced when the recording laver is
produced using a sputtering method or impurities contained

15  beforehand in a Sn kbase alloy used as a .dissolving material may
be contained.

The thickness of the recording layer is preferably in the
range of from 10 nm to 50 nm. As shown in Examples described later,
when the thickness of the reco'rding layer is 10 nm cor more, the

20 initial reflectivity is enhanced. On the other hand, although
the thickness of the recording layer is not limited in view of
the initial reflectivity, it is preferred to be in 50 nm or less

when creaticn of recordingmarks is taken into consideration. The

thickness of the recording laver is more preferably 15 nm or more

12



when the thickness of the recording layer is 10 rimor nore, the 20 initial
reflectivity is enhanced. On the other hand, although the thickness of the
recording layer is not limted in viewof the initial reflectivity, it is
preferred to be in 50 nmor |ess when creationof recording narks is taken
into consideration. The thickness of the recording layer is nore preferably
15 nmor nore 12 and 40 nmor less, further preferably 20 nmor nore and 35
nm or Iess.aFﬁe48p@Féﬁ11Pﬁﬁorﬁ%%?%ﬁfWﬂ&%ﬁ@ﬂﬁﬁgyn%@ﬂﬁﬂ6&'@ﬁéeﬁﬂé%@ﬁtnm or
invention is provided with the recording |layer forned of the above 5

Sn- based al | dgssThe structure other than the recording |ayer is not
particularly limted, and any structure known in the field of optical

i nformation recordhagopedia) CanrbenLroetortie Siuatube eheappLelerred
enbodi ment of the optical information recording nedia (optical discs)

according to.th pr ] nt.| i h tically in.Fig.
Fig. 1 depicﬁéﬂgn&%gFégﬁﬁgg%%g%%g%%bﬁgg%%3ﬁgg&gﬂggﬁ§%ﬁf%Jﬁ%%¥8f%§§é%ﬁ%%
and reading can be carried out by irradiating a blue | aser beam having a

wavel engt A" r RgPagerr 3kt @bouttREsD- iR tWr U B6LRA CihtefErabPyOr @ Rhver8hgth of
about 405 nm to the recording layer. The optical 15 disc 10 is provided
with a subst mattepirtacopaical licomadl andyeny 2rrdieleectkriayd dyetse3fambds5, a
recordi ng | ayer 4 sandwi ched between the dielectric layers 3 and 5, and a
i ght transmc¥sicpical information recording media can be employed.
The structure of a preferréd embodiment of the optical
information recérding media (optical discs) according to the
10 present invention 1s shown schematically in Fig. 1. Fig. 1
depicts a write-once type optical disc 10 on which data recording
and reading can he carried out by irradiating a blue laser beam
having a wavelength ranging from about 380 nm to 450 nm, preferably
a wavelength of about 405 nm, to the recording layer. The optical
15 disc‘lo is provided with a substrate 1, a optical contrcl layer
2, dielectric¢ layvers 3 and 5, a recording layer 4 sandwiched
between the dielectric layers 3 and 5, and a light transmission
layer 6. The dielectric layers.B and 5 are provided tc protect
the recording layer 4, thereby allowing recorded information to
20 be stored for a long term.
The optical disc 6f the pfesent embodiment has a feature
that a Sn~based alloy satisfying the regquirements described above

is used as a material of the recording layer 4. Materials of the

substrate 1 and the layers (the optical control layer 2 and the
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| ayer 6. The dielectric layers 3 and 5 are provided to protect the
recording |layer 4, thereby allowi ng recorded information to 20 be stored
for a long term The optical disc of the present enbodi nent has a feature
that a Sn-based all oy satisfying the requirenents descri bed above is used
as a material of the recording layer 4. Materials of the substrate 1 and
the layers (the optical _ control layer 2 and the 13 dielectric layers 3 and
5) ot her thafiehecEeésr 8agrs ayepdss hretheptthsar theureedsdindiltagrafdasg e
appropriately selected from materials that are conventionally w dely used.
When a mat er nak psuthca3aAgyalilmyteds arskedfcoragdhrepmberial sefethedoptamcal
control 5 layer 2, the reflectivity can be enhanced. It should be noted

that when theakeeordknehdayele 8bntBLL PEESEN WitMant L9B4l S wesfa mbPErial

dielectric layers 3 and S can be omtted. e above Sri-based alloy thin

filmis desirt y sputterin b|||t of
the alloy atgﬁgh igzﬁfaaﬁfﬁ) Us et CP% %h%h%%gggﬁ?alnvgqﬁ?oﬁp lfﬁlré%?éﬁﬁito
Sri is 10 atom c percent or_less in eqU|I|br|un1 However, in the thin film

formed by®thé2¥Btt fer FRg FREWSEIUICY $ap08si BRRARERFmkd ta SPEPdEdbe sepFerl
solution by rapid cooling of a gas phase peculiar to the sputtering nethod.
Accor di ngly, tbehparend ttle: wieenrdiSa- baged o6 thel pyesénn ifnvemtieonpieducsd, by a
met hod of thin filmformation other than the sputtering nethod, the alloy
atons are unicheraliylectric layvers 3 and 5 can be omitted.
The above Sn-based alloy thin film is desirably produced
by a sputtering method. The solubility limit of the alloy atomé
10 (In, Zn) used in the present invention with resplect to Sﬁ is 10
atomic percent or less in eguilibrium. However, in the thin film
formed by the sputtering method, it is possible toc make a forced
solid solution by rapid cooling of a gas phase peculiar to the
sputtering method. Accordingly, compared to when a Sn-based
15 alioy thin film is produced by a method of thin film formation
other than the sputtering method, the alloy atoms are uniformly
distributed in Sn matrix, resulting in a remarkable increase in
the durability or the like.
Further, at the time of sputterihg, it is prefesrred to use
20 a Sn base alloy material produced by a melting and casting method
(Hereinafter, referred to as “Sn base alloy target material
prepared bj melting”) and the like as a sputtering target material.

Since not only is the structure of the Snbase alloy target material

prepared by Iﬁelting uniform but also sputtering rate and output
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distributed in Sri matrix, resulting in a remarkable increase in the
durability or the like. Further, at the tinme of sputtering, it is preferred
to use 20 a Sri balse alloy material produced by a nelting and casting

met hod (hereinafter, referred to as "Sri base alloy target materi al
prepared by nelting”) and the like as a sputtering target material. Since
not only is the structure of the Sri _base alloy target material prepared by
mel ting uni f BRALBLATAPE 6T BeFFERFFHIE Lanar st puin—PEseshgl Foaktaionifletm a
recording layer of a Sn-based alloy thin film having a uniform conponent
conposi ti on tamibeg stwbl fowbtcampedentr esuybd s gl ¢m quErothec sitehl pf clopd ircad,

discs with higher performance. In addition, when the oxygen content in the
Sn base al | oyekan8ehqd nBEShbdd i dH 8PRA Y dBidd RYchsh LA 9L+ A dO0 ppm
or lower, it becones easy to keep the rate of filmformation constant, and

f h h : i - A i il I
therofor et Re oot EEREvIpicR, HIE Gty EonBLe Ol T Sh IIRCERTRS colle |
IS nore e hanced.:1 EXAMPLES. Herejnafter, the Rresent inveption S
expl ai ned® i nP@EEALP BRFRERLOPYERGADH RS . 1HGREVEP LLEAECF of d bRPRgO Exdities do

not limt the scope of the present invention, and appropriate nodifications
15 wi t hout dépapedened comvt he ka5 theamit s odpélon fdiergiriagenpnstant, and

further the oxygen amount in the Sn-based alloy thin film becomes
low; therefore, the reflectivity and durability of the Sn-based
alloy thin film is more enhanced.
10
EXAMPLES
Hereinafter, the present invention is_expiained in detail
by way of Examples. However, the following Examples do not limit
the scope of the present invention, and appropriate modifications
15  without departing from the spirit and scope of the present
invention set forth above and below fall within the technological
scope of the present invention.
Prototype samples
Protctype samples of various Sn-based alloy thin £ilms shown
20 lin Table I were produced as described below, and these were
examined for the initial reflectivity, creation of recording
marks, and durability. For comparison, a pure Sn thin film was
also examined for the above characteristics in a similar manner.

Formation of Sn-based alloy thin film and pure Sn thin film

15



invention set forth above and below fall within the technol ogical scope of
the present invention. Prototype sanples Prototype sanples of various
Sn-based alloy thin film shown 20 in Table | were produced as descri bed
bel ow, and these were examned for the initial reflectivity, creation of
recording marks, and durability. For conparison, a pure Sn thin filmwas
al so exam ned for the above characteristics in a simlar manner. Formation

of Sn-based alloy_thin film.and pure Sn thin fil 15 ﬁ_pu,e Sn thin fi]lmor
o o baced il oy’ I Brrirbels OF e 2 S BAEFArapaiahe Thol s arBmEed
substrate (thickness, 0.6nm diameter, 120 nm) using a pure Sn sputtering
target. The Sh-BaSednspdroyt tdnlydarhansds toossdatisi nghackoaposi @ egun;
sputtering target 5 with chips of alloy elenments to be added on the pure Sn
sputtering #abgeterSpubtien) ngicerdbirO8S MRItE S&Cind DaPfet ] OWhefsBGhaaem
Ar gas pressure of 2 niforr, sputtering power of 50 WDC, and base pressure
of 10-5 Torr ef |, oMefy rihg &ng% 9h ot he- s ased; H: BN 4:ddn were
: . . a n t ; s S Y i AL N4 d4p
varied within t%g range shown in Table | gy 16§%hang|ng ? e sput?erlﬁg tinme
bet ween 5_sec.and_ 45 sec. .The onposi ti ons of. the -based alloy thin filns
obt ai ned 7 n W‘\?@ CRARP ﬁgraeﬂ(?éft %f%qmn%é%s 5y %gso%iggt?%ﬂ%ﬁwp SHti%h of
recording marks A blue | aser beamwas irradiated to the above-descri bed
' target. Sputtering condlthns were set to Ar flow of 30 sccm,
Ar gas pressure ¢f 2 mTorr, sputtering power of 50 W DC, and base
pressure of 107° Torr or lower. The thicknesses of the Sn-based
alloy thin film were varied within the range shown in Table I by
10 changing the sputtering time between 5 sec and 45 sec. The
compositions of the Sn-based alloy thin films obtained in this
way were determined by ICP mass spectrometry.
Creation of recording marks
A blue laser beam was irradiated to the above-described
15 samples as follows while changing the magnitude of laser power
to cfeate recording marks. The laser beam was irradiated from
the side of the Sn-based alloy thin film.
Light source: semiconductor laser having a wavelength of
405 nm
20 Spot size of léser: 0.8 um in diameter
Linear velocity: 10 m/s
The shapes of thus—created recording marks were observed

by an optical microscope {magnification, 1000 times), and the

ratio of the area of recording mark formed to the area of laser
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15 sanples as follows while changi ng the magni tude of |aser power to create
recordi ng marks. The | aser beamwas irradiated from the side of the
Sn-based alloy thin film Light source: senm conductor |aser having a

wavel ength of 405 nm 20 Spot size of laser: 0.8 gmin dianeter Linear
velocity: 10 m's The shapes of thus-created recordi ng marks were observed

by an optical mcroscope (magnification, 1000 tines), and the ratio of the
area of recobgefglnupflfbierd(doea Hetdda wefs Icadenlatedbealhn | Hraadinasicon
(area ratio) was calculated. In the present invention, a sanple that showed
the area ratiiavehtB85f) ca dungher thwasshocepten aasd theisreatsisenocofhigear di ng
mar ks was evaluated based on the following criteria: 5 Very good: An area

ratio of 85%,t highered S bt ahped-&venn \Aﬁ%epe!;esmgﬁn%&dﬂe@ LB sactapelgam
with a |low | aser power equal to or higher than 10 and equal to or | ower

t han 15 nvvmﬁpog: An rgafrﬂiio.ofcggﬂggn hi gher is obtained when
irradi ated R g Pas b ﬂf?ﬁjaliaséfapomer hi gher than 15 10 mW and
equal to or lower_than 25 mN Poor: An area ratio of 85% or higher is not
obt ai ned Bven WhERTYrIeRH ated airEhratiasl S9éant wiihar Iidsebtpdied ivefher
than 25 mW '

when irradiated with a laser beam with a low laser power equal

to or higher than 10 mW and equal to or lower than 15 nW.
Good: An area ratio of 85% or higher is obtained when
irradiated with a laser beam with a laser power higher than 15
10 mW and equal to or lower than 25 mW.
Poor: An area ratio of 85% or higher is not obtained even
when irradiated with a laser beam with a laser power higher than
25 mW.
Measurement of initial reflectivity
15 Absolute spectral reflectivities of thin films right after
forming the films by sputtering (before creating recording marks}
were measured in wavelengths ranging from 1000 to 250 nm using
a Uv/Vis spectrophotometer “V~-570” of JASCO Corporation. In the
present invention, a sampie having initial reflectivity higher
20 than 30% at 405 nm wavelength was accepted.
Measurement of durability
The samples measured for the initial reflectivity as above
were subjected to a high temperature and high humidity test in

which the samples were maintained for 48 hours or 96 hours in an
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Measurenent of initial reflectivity 15 Absolute spectral reflectivities of
thin filnms right after formng the filnms by sputtering (before creating
recordi ng marks) were neasured in wavel engths ranging from 1000 to 250 rim
using a UWV/ Vis spectrophotoneter "V-570" of JASCO Corporation. In the
present invention, a sanple having initial reflectivity higher 20 than 30%
at 405 nm wavel engt h was accepted. Measurenent of durability The sanpl es
nmeasur ed for 2tHESPRPELEI SRBHF GGG (O &s TaPBOE2tWE? 25 Y] SEREGeE0Caa i gh
tenperature and high hum dity test in which the sanples were naintained for

48 hours or %€lhthrs hnmaditi7ohthispherd chenyithenmbstloteaspeapezht ure of
80 degrees C and a relative humdity of 85% and then the absol ute spectral

reflectiviti egrotctheisanpl &6 WY eampasSKr fdrbMméhen SaEi ey easandbeyg. adhe
difference of the reflectivities at 405 nmwavel ength 5 before and after the

hi gh te"pera%BB%e@”@ﬂ%%Q?f@H?EHE&¥ﬁ¥g$éxe&%%%%ﬂ?ﬁ@ﬁ?ﬁ%ﬁ!@@éi | by Eesl sase

after- conpletion of t est was cal cul at e durability was

eval uat ed_based on th following criteria. In the present_invention, the
Fooul ts of ¢ RETORRg R doRbaPhe tre T Hi ik SRAHTE § 00 S ORNBHRAGH hY oF 450 T or
96 10 hours that are shown by "excellent", "very good", and "good" were
accept ed. Exdempspt: oRef¢l@dtiiitifvdeereassewast esomiatipgopt the test)

was calculated, and the durability was evaluated based on the
following criteria. 1In the present invention, the results of the
high temperature and hiéh humidity test when maintained for 96
10 hours that are shown by “excellent”, “wvery good”, and “good” were
accepted.
Excellent: Reflectivity decrease was less than 10%.
Very good:; Reflectiviiy decrease was equal to or more than
10% and less than 15%.
15 Good: Reflectivity decrease was equal to or more than 15%
and less than 20%.
Poor: Reflectivity decrease was equal to or more than 20%.
These results are summarized in Table T.

Table T
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Very good: Reflectivity decrease was equal
15 Good: Reflectivity decrease was equal
Refl ectivity decrease was equal
in Table

t han 15%
| ess than 20% Poor:
These results are summari ze

d

to

Tabl e

or

nore t han
to or
to or

nore t

10% and

han 15%

| ess

and

nore than 20%
18 Sanpl e Conposition

Thi ckness Initial Creation Durability (in atomc (nm reflectivity of 48
o2 SRR TR S TR 931, T oo
good Very goppd Gopdid aSprifhps | @mB0 @ebtkraverirvgoodeExce| | #hthrBxceldeehrs 5
Sri-30%I1n 30 CGood Very,good Excel | ent Excellent .. 6;9nr30% 1n 30 Good Gpod
Excel l ent Excellent 7 Sn-50% In 30 Good Very|good Very good Ggod 8 Sn-13%
Zn 30 Good Very gpod Excel |l ent Very good 9 Sph-38%¥Zn B0 Good Very good
Excel l ent Veryigopd;, tQ $n- 40%l§n 30 GeadgVer /ve(l-‘%OQ @%Irk,e{%god\;er ¥%:oggqod| 11
Sn 30 Good Mery—gpod—Poor oF—12 Sn-4%1n-30 Poor Very good \fery -good|Poor

2 Sn- 5% In 30 Good Very good.Very good Good

3 Sn-10% In 30 Good Very'good‘Very good Good

4 S5n-15% In 30 Good Very good|Excellent |Excellent

5 Sn-30% In 30 Good Very dood|Excellent|Excellent

6 Sn-30% In 5C Good Good Excellent |[Excellent

7 3n-50% In 30 Good Very good|Very good Good

8 Sn-13% Zn 30 Good Very good|Excellent [Very good

9 Sn—30% Zn 30 Good Very good|Excellent|Very good

10 S5n-40% Zn 30 Good Very good|Excellent |Very good

11 Sn 30 Good Very good Poor Poor

12 Sn-4% In 30 Poor Very gocd|Very good Poor

13 Sn-5% In 8 Poor Very good|Very good Good

14 Sn—-30% In 8 Poor Very good|Excellent [Very good

15 3n-10% In 70 Poor Poor Very good|Very good

16 | Sn-55% In 30 Good Very good| Good Poor |

17 Sn-10% Zn 30 Poor Very good|Excellent |Very good

18 | Sn-30% Zn 70 Good Poor |Excellent|Very good

19 S5n-30% Zn 3 Poor Very good|Very good|Very geeod

20 Sn-45% Zn 30 Good Very gdood Good Poor

21 Sn-5% Al 30 Good Very good Good Poox

22 Sn-5% Cu 30 Poor Goed Very good Good

The following considerations can be made from Table I.

The samples 1 to 10 that satisfy the requirements in the
present inventicon are provided with not only very good.recordiné_
characteristics as evidenced by the initial reflectivity and

creation of recording marks but also excellent durability.
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13 Sn-5%1In 8 Poor Very good Very good Good 14 Sn-30%In 8 Poor Very good
Excell ent Very good 15 Sn-10%In 70 Poor Poor Very good Very good 16
Sn-55% I n 30 Good Very good Good Poor 17 Sn-10% Zn 30 Poor Very good
Excel l ent Very good 18 Sn-30% Zn 70 Good Poor Excellent Very good 19
Sn-30% Zn 8 Poor Very good Very good Very good 20 Sn-45% Zn 30 Good Very
good Good Poor 21 Sn-5% Al 30 Good Very good Good Poor 22 Sn-5% Cu 30 Poor
Good Very good Go68 CHid Bt ot §2BBASE ddr b i“onsa eairhbd nddarindone Tdt e | .

The sanples 1 to 10 that satisfy the requirenents in the present invention
are provi ded w t hThetsamndle Vdr yogned ¢£copdiregsSh thiam aititler iist infeasor in
evidenced by the initial reflectivity and creation of recordi ng marks but
al so excel | enfedynabbtityy. 19 in contrast, the sanples 11 to 22 have the
foll owi ng defects.. The sanple 11 fornmed of a pure Sn thin filmis inferior

in the durabilit T a s. 1 0.16 are ex | es_of -In_alloy. thin
films 5 added wi %(ﬁe|§]na%“§:lea%ﬁllg| F%;Z/léatta%ﬁq e%@ﬁ%%p%&egﬁ"z?%aﬁﬁoé’ Eﬁéﬁ %Jrirgfimunt
of In added and the sanple 16 with a larger anount of In added.  both showed
a reductidn PAEH&FE HbpFiaEy2 L iPeasafpl %H?Sé%%@# vl tbe rdadd srrp gt
initial reflectivity as well. The sanples 13

of In added and the sample 16 with a larger amount of In added

both showed a reduction in the durability. The sample 12 showed
a decrease in the initial reflectivity as well. The samples 13
and 14 are examp;es in which the thicknesses of the alloy thin

10 films fell short of the desired range of the present invention,
and both samples showed a decrease in the initial reflectivity.
The sample 15 is an example in which the thickness of the alloy
thin film exceeded the desired range of the present invention,
and the creation of recording marks was decreased.

15 The samples 17 to 20 are examples of Sn-Zn alloy thin films
addedwith Zn as an alloy atom. The sample 17 with a smaller amount
of Zn added showed a decrease in the initial reflectivity, and
the sample 20 with a larger amount of Zn added showed a reduction
in the durability. The sample 18 showed a decrease in the creation

20 of recording marks because the thicknesses of the alloy thin film
exceeded the desired range of the present invention. The sample
19 showed a decrease in the initial reflectivity because the
thicknesses«ﬁf'the alloy thin £film fell short of the desired range

of the present invention.
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and 14 are exanples in which the thicknesses of the alloy thin 10 filns fell
short of the desired range of the present invention, and both sanples
showed a decrease in the initial reflectivity. The sanple 15 is an exanple
in which the thickness of the alloy thin filmexceeded the desired range of
the present invention, and the creation of recording marks was decreased.
15 The sanples 17 to 20 are exanples of Sn-Zn alloy thin filns added with
Zn as an alloy at&ht Jerkawpil a7 Wi Rre sramPéesarBunblichf AZmoadded’ahoned
a decrease inthe initial reflectivity, and the sanple 20 with a |arger
anount of Znadddédssimwédog ateducthen then Trhanddnabind by th Heenpsawptieowld]
showed a decrease in the creation 20 of recordi ng marks because the

thicknesses gf gbbBesabd opn tH chirdaWi18xGeedad thepdesbredhhaBges OfedMese
present invention. The sanple 19 shomed a decrease in the initial

reflectivity,hecause {? 1 thigk @%l 1oy thin filmfell short of
d of rret 3

the desired fan rese |nv nt|o 0 The sanples 21 and 22 are

exanples in which Al or added as an all oy atomother than In and Zn,
and both 3anpl es %%Bﬂ%ﬂghéjH%EPéégér?%n%ﬁ%Eﬂ%ﬁ&SﬁFﬁtQav#%%E%EHﬁFEn9%5§H%med
a decrease in the initial reflectivity as well. 5 Although the

pol ycar bonat ebsubst raate ey ivsgdain Hihek abs¥e ofxamgiest, Ohe Guhmtwadeuseddin t he
above exanpl es, the substrate is not I|imted to this, and for exanple, a
resin substratfibayifg #his, and for example, a resin substrate having a

thickness of about 1.1 mm may also be used. Further, even when
a red laser beam was used in place of the blue laser beam, it was
10 confirmed by experiments that excellent characteristics couidbe

obtained.
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t hi ckness of about 1.1 mmmay al so he used. Further, even when a red |aser
beam was used in place of the blue |laser beam it was 10 confirmed by
experinments that excellent characteristics could be obtained. 21 CLAIM

What is clainmed is: 1. Arecording layer for optical information recording
media to create recording marks by irradiating a | aser beam the 5
recording | ayer conprising a Sn-based alloy containing 5 to 50 atomc
percent of In and/or 12 to 40 atom c pergent of Zn. 2. The recording | ayer
for optical information recording nedia rding to claim1, wherein the

t hi ckness of the recording layer 10 is in the range of 10 nmto 50 nm 3.
The recordi nfhegyer tépivpdi &al information recording media according to
claiml or 2, wherein the wavel ength of the laser beamis in the range of
380 nmto 45Q.nm pdredosPihd erd gy tfargeptiosl opifeala i ifrorEebir-ainesed dh ng
media conprising a Sn-based alloy containing 5 to 50 atom c percent of In
and/or 12 t040-aL9RLCRELERM g Hfadls 1P Brraif) BRhCal 1hakor gBLi oncgecor di ng
medi um conprising a recording |ayer for optical 1nformation recordi ng nedia

accor di ngB t?:e%g¥d91qg gygzlfaéor{nspr]isti%g&a é%—based alloy containing 5 to 50

atomic percent of In and/or 12 to 40 atomic percent of Zn.

2. The recording layer for optical informaticn recording media
according to claiml, wherein the thickness of the recording layer

10 is in the range of 10 nm to 50 nm.

3. The recording layer for optical information recording media
according to claim 1 or 2, wherein the wavelength of the laser

beam is in the range of 380 nm to 450 nm.

15
4, A sputtering target for optical information recording media
comprising a Sn-based alloy containing 5 to 50 atomic percent of
In and/or 12 to 40 atomic percent of Zn.

20 5. An optical information recording medium comprising a

recording layer for optical information recording media according

to any one of claims 1 to 3.

22



