26 JAN 2005 REFLECTI VE LAYER OR SEM - TRANSPARENT REFLECTI VE LAYER FOR
USE | N OPTI CAL | NFORVATI ON RECORDI NG MEDI A, -:OPTI CAL | NFORVATI ON 2 6 JAN 2003
RECORDI NG MEDI A AND SPUTTERI NG TARGET FOR USE I N THE OPTI CAL | NFORMATI ON
RECORDI NG MEDI A BACKGROUND OF THE | NVENTION Field of the Invention This
invention concerns a reflective |layer or sem - transparent reflective

| ayer for usgefrE@RVE aaYERf ORMBEMONTRAGSFARENTY RERUELTTIVES | ective | ayer
for optical disc or sem - transparent reflective |ayer for optical disc)

in which thefb%ﬁé fF"bﬂ NA%P'I'ECEHpPﬁ 135}‘21 & %ﬁa Spur ain growmth is

suppr essed cal ormatlon recor ttering target
for use in the reflectlve | ayer of the tlcal i nformati on recording

medi a. Si nceMERA.r &H‘@&HW@NIF'§§EAT6@NS YORY S gt A8 | ective |ayer
of this invention has a high reflectivity, it is used suitably, for

exanpl e, to $EaErENING AQRRGEA! FORSUSE (YW iTHEEOPTIE i ting i npossible) such
as CO-ROM DVD-ROM a witing-once type optical disc (recording only for

once and rep. I b uch as CO-R or DVD-R;, and witable
PEYF Gl T cRBIREDkED 1 2

type opti cal SC (capa repea I'ng recording/readi ng) such as
CD-RW DVD-RAM DVD-RW DVD+tRWand PD. -1 2 6 JAN 2005

BACKGROUND OF THE INVENTION

Field of the Invention

This invention concerns a reflective layer or semi-
transparent reflective layer for use in optical information
recording media (reflective layer for optical disc or semi-
transparent reflective layer for optical disc) in which the
diffusion of Ag is suppressed and crystal grain growth is
suppressed, optical information recording media and a sputtering
target for use in the reflective layer of the optical information
recording media.

Since the reflective layer or semi—transpareﬁt reflective
layer of this invention has a high reflectivity, it is used
suitably, for example, to read-only optical discs (writing -
rewriting impossible) such as CD-ROM, DVD-ROM; a writing-once
type optical disc (recording only for once and repeated reading
possible} such as CD-R or DVD-R; and writable type optical disc
{capable of repeating recording/reading) such as CD-RW, DVD-RAM,

DVD-RW, DVD+RW and PD.



Description of Related Art Optical discs include several types and éhgﬁ
are generally classified into three types of (Dread-only opti cal b d ,2385
writable optical disc and (r) witing-once optical disc in view of the
witing/reading principle. Anong them the read-only optical disc
basically conprises a reflective layer using Ag, Al, Au and so on as a
base netal and a protective |layer such as nade of a UV curable resin
protective | ayer stacked on a transparent plastic substrate such as a

pol yc regggggﬁigﬁbgf rflEirad&nfead-only optical disc is adapted to form
recording a by concave/ convex pits formed on a transparent plastic

substrate and read data by detecting the phase djfference or ref&)fcti on
di fference P qadsésseaincipfgdravenrbntypRs AR they 34§ BEBRT R Y he

stack type described above, there is also used a disc as shown in Fig. 1
i n whicghsaifhageinss eshade prydgled @ thead -oy- bpansparénscr éDl ecti ve
| ayer 2 and a base material provided with a reflective |ayer 4 are

appene,g;ié%lgﬁé?e;c@ SEESLAN DAVEL: hoPRrikel LBRIBATCAL D! B few of

substr uart her;, ranspar e plastic substrate 5 is |amnated
t hereon. Optical ,di sc, adoptjng such data read-only (witing - recording
i npos &8I WY 1589 LReRAINY r&’tfb‘gl,p %r exanple, CD-ROV DVD-ROM Then, the
writable type (phase change type) optical disc O above is adapted to
record data Awordrttieng ah2- pleasecosigt eptidml dize ® v @ioy

comprises a reflective layer using Ag, Al, Au and so on as a base
metal and a protective layer such as made of a UV curable resin
protective layer stacked on a transparent plastic substrate such
as a polycarbonate substrate. The read-only optical disc is
adapted to form recording data by concave/convex pits formed on a
transparent plastic substrate and read data by detecting the
phase difference or reflection difference of a laser beam
irradiated on the disc. In addition to the stack type described
above, there is also used a disc as shown in Fig. 1 in which a
base material provided with a semi-transparent reflective layer 2
and a base material provided with a reflective layer ¢ are
appended by way of an adhesion layer 3 on a transparent plastic
substrate 1 and, further, a transparent plastic substrate 5 is
laminated thereon. Optical disc adopting such data read-only
(writing - recording impossible) system can include, for example,
CD-ROM, DVD-ROM.

Then, the writable type (phase change type) optical disc @
above is adapted to record data by forming a 2-phase state, that
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is a crystalline phase and an anor phous phase on a recording Iayeéﬁbé 005
controlling the power and the irradiation tine of a |aser beam an ﬁ EJ
the data by detecting the change of the reflectivity of both phases by a
|l aser. In this recording/reading system repeating recording/reading is
possible and recording can be conducted repeatedly usually by about
sever ak tehauryandd liaesehesal ahd nr edw tgiousambasef oni AesecPhdingasi c
structure of the witable optical disc conprises, as shown in Fig. 2,

vari o gy {4 1%y thef powdrdhfheeht! ertaySitifon AeH di ng | ayer
8, a g?¥%£c$¥i%¢€%$gyﬁgﬁya re chfive | ayer ﬁ and E?%ransparent pl astic

substrate 5 are lam nated _on a transparent plasti substrate 1. The
opt i cARSEF skea AR ngpad dihe dayé gPﬁ agﬁeFﬁEPgdgﬁef‘@?a% et%eCD RW
DVD- RAM DVD-RW DVD+RW  Further, the witing-once type optical disc 30

is adaptedctivierord tatla dhaskesabyng tesdenatir ¢hdsdye of a recording
thin filmlayer (organic dye |layer) by a power of |aser beamthereby

def or gL gy G ROYESad S5 P WMAS i, € HePWS kY nbOF BBEr @ingy SedSIHAt) pisbiblead
the data by detecting the difference between the reflectivity at a

Shons Bab5ErE-aFPaci dore Tk FABeEshay, SERELE Ty e T, T
figure, are shown a transparent | astic substrate 1, an, organic dye
Iayerseyeaaleth@%¥¢wésI@?éﬁwﬁraénguadFPQﬁsBBPBﬁ?“ﬁ?a%?iE?@ﬁ&stFB?e 5. The
recording/reading systemhas a feature in that once recorded data can
ngt braskewtttetufée esprichengvrdnlaplieonponcalaidlscepampy ige s eat owand t he
in Fig. 2, various thin film layers, i.e., a dielectric layer 7,
a recording layer 8, a dielectric layer 7, a reflective layer 4
and a transparent plastic substrate 5 are laminated on a
transparent plastic substrate 1. The optical disc adopting such
a system can include, for example, CD-RW, DVD-RAM, DVD-RW, DVD+RW.
Further, the writing-once type optical disc @ is adapted
to record data by heating to denature a dye of a recording thin
film layer {organic dye layer) by a power of laser beam thereby
deforming grooves (grooves previously formed on a substrate) and
read the data by detecting the difference between the
reflectivity at a denatured zone and the reflectivity at a not
denatured zone. Fig. 3 shows a basic structure of the writing-
once type optical disc. In the figure, are shown a transparent
plastic substrate 1, an organic dye layer 6, a reflective layer 4
and a transparent plastic substrate 5. The recording/reading
system has a feature in that once recorded data can not be

rewritten (recording only for once and repeating reading) and the
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2 6 JAN 2005 optical disc using such a systemcan include, for exa lfﬁNZMS
CD-R and DVD-R In each of the optical discs described above, it s
required for the material of the reflective |ayer to have excellent
properties such as reflectivity, thermal conductivity, thermal shock
resistivity, and chem cal stability (particularly, corrosion resistivity
(oxi dapt@balesistivsiyg)swill £Lapsrdessn agengddet £61 ofedome | ICH-ke
recordi ng/ readi ng characteristics. For exanple, since the reflective
layer far,ygegin the witable optical disc O also serves as a heat
diffusion layef, it is further required to be excellent in the thernal
conductivity in addition to the characteristics described above.

Particul arl D jqpdll Gif ddesiopyicatofdifag, psgrikerabave.céfddétivity of
the heat dissipation |ayer is essential in view of the inprovenent for
the reequdireg fensthy. mdloseier ofmaiher iralfs ectotreuseyéen tdichawd | ective

| ayer capabl e of satisfying such required characteristics has not yet

b i lce,. Al M2 th
Por okl S BhErEts 0y B TcTecivaLY DY BRbRREL SRR Mt | BP
reflectivit% to t he wavel engt h_of | aser used,for recpnggﬂggfeading
n '

? '738 RRETBBE AfpChnbe b FHst oh Shiepiegl BERBMIILEY BT LT
resistivity) but they are not yet sufficient in view of the reflectivity
and haverasteawbesksiivitmat (dxislatriehn eesistiyits) poand icrwenplgdson with
that of the Au or Ag system Further, when conpared with the Au system
they ak$f8g deterioration in the recording/reading characteristics.
For example, since the reflective layer for use in the

writable optical disc(:)also serves as a heat diffusion laver,

it is further reguired to be excellent in the thermal

conductivity in addition to the characteristics described above.

Particularly, in high density recording, high thermal

conductivity of the heat dissipation layer is essential in view

of the improvement for the recording density. However, materials

for use in the reflective layer capable of satisfying such

required characteristics has not yet been provided at present.

For example, Al alloys used generally as the reflective

layer for use in the writable optical discs have relatively high

reflectivity to the wavelength of laser used for

recording/reading (780 nm, 650 nm) and corrosion resistivity

{chemical corrosion resistivity) but they are not yet sufficient

in view of the reflectivity and have a drawback in that the

reflectivity is poor in comparison with that of the Au or Ag

system. Further, when compared with the Au system, they also
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-4 26 JAN 2005 invol ve drawbacks that the chem cal stability is pooi ﬁnﬂ
the thermal conductivity is low Particularly, they also involve a § JAN 2005
drawback that they are poor in view of the high thermal conductivity
required for each disc of witable type and witing once type discs.
Accordi ngly, when Al alloys are used for the reflective layer, it is

di ffiguvblve prawbdeks hehdefdlectdhemilcayestatt bty efjsi pesk cdrad adteeri sti cs,
to result in a disadvantage of restricting the structure and the design

of th [ j. S £ e, j #Eﬁﬁ f n he

mat er?l&g&?'%rl {:ﬁgx?gﬁﬁ: )H;les Ialgbﬁyér F%\\gﬂegu 0 y?’he yélqlsoygnﬁog%%béen
proposed, each of them has the faollow ng probl ens. For exanple, pure Au
or al Beawbafbr FBRrRgtREY &Y ROMRIIR VilgYr edi ERE NEIBIVRFI®Reous in
excel l ent chem cal stability, causing |ess aging deterioration for
recor donghceading retai aed efdrstdacd d@ldccapabikétabl orovpeiargl Wmiting
reflectivity, high corrosion resistivity and high thermal conductivity,

but Alpi-g t§55r8§f§{;§iem%ra%h\iﬁﬁwd_&ﬁeﬂ% PG L Are Reld@br thehas a

probl emthat no su cient ref ecﬁ|V|ty can be ‘obtained for laser wth
LT TR0 ke 0P QPG B BORRRE OISR e
i ngredient is inexpensive, this has drawbacks of poor corrosion
resi swiiht yegpared coharagtexiatdtdson toegiestil i i) aaftsedventage ek ivity to
the laser with | ower wavelength like that in the

restricting the structure and the design of the disc.

In view of the above, while use of Au, Ag and Cu as the
material for the reflective layer instead of the Al alloys has
been proposed, each of them has the following problems.

For example, pure Au or alloy comprising Au as the main
ingredient is advantageous in excellent chemical stability,
causing less aging deterioration for recording/reading
characterigtics and capable of providing high reflectivity, high
corrosion resistivity and high thermal conductivity, but Au is
extremely expensive and is not practical. Further, it has a
problem that no sufficient reflectivity can be obtained for laser
with lower wavelength (ex. 405nm} applied for further higher
recording density disc.

Further, while Cu or alloy comprising Cu as the main
ingredient is inexpensive, this has drawbacks of poor corrosion
resistivity {(particularly oxidation resistivity) and low
reflectivity to the laser with lower wavelength like that in the

Au series. As a result, Au-based reflective layer can not be
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Au series. As a result, Au-based reflective |layer can not be -5 2 6 JAN
2005 applied for higher density recording media. Further, while pufé JAd 2005
or alloy conprising Ag as the main ingredient shows suff|C|entIy
excellent high reflectivity at a practical wavel ength region of 400 to
800 nm this has a drawback of being inferior to the Au series

refl egppveechiayer hilghéevd&isitherexariddsigonedési stivity and the aging
deterioration for the recording/reading characteristics. Particularly,

the Ag- basedF Iaéﬂeoly ﬂ'e"%n@ep b!:?”é\i,wﬂ# SAisE Ah HidS sesneanhhiy,

structural ange 'suc occurs easily to deterlorate
t he f|In1properté On the other hand t he reflectlge Ia¥er of

wri ti AggrefientypBovpt Fehfichently Sxss1ldsnseBighobfEhR Yﬁ?%ﬂaQMQI1 t hose
of the witable optical disc(2)described above. In the witing-once type

opti cakaditsealAuwaoelahdoly repig i ng0Atoas 0Dhemmathié nigged edtavback
generally used as the nmaterial for use in the reflective layer. Such

mat er gl P%?Hasghkgkf'ofl bl ?lghé ef |l &y i\Wet ¥e@h e£0%R 0T 1§Pé§ i@ $hew laxser

wavel eng reco |ng/read|ng (780 nm 650 nn) . However, as

descri bed above, Au is, exirenel Xpensi ve, I i but abl e
ot hEbEnEPBReeion EbSLSE I of Apdrtihasins, B trripBa hol or S L0 5
use Ag, Cu or A as the material for the reflective |ayer instead of the
mat er reksrdésgrirbedinpovkarapienisatiashe Parel gylarlygl |Qip Ag-based

alloy involve a problem that since Ag diffuses easily, structural
change such as crystal growth occurs easily to deteriorate the
film property.

On the other hand, the reflective layer of the writing-
once type optical disc(:)also causes problems similar with those
of the writable optical disc @ described above.

In the writing-once type optical disc, Au or alloy
comprising Au as the main ingredient is generally used as the
material for use in the reflective layer. Such material can
attain a high reflectivity of 70% or more to the laser wavelength
used for recording/reading (780 nm, 650 nm). However, as
described above, Au is extremely expensive, which is mainly
attributable to the increase of cost.

In view of the above, it has been proposed to use Ag, Cu
or Al as the material for the reflective layer instead of the
materials described above. However, the pure Ag or alloy
comprising pure Cu as the main ingredient involves a drawback
that the corrosion resistivity is poor as described above.
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conprising pure Cu as the main ingredient involves a drawback that
corrosion resistivity is poor as described above. -6 26 JAN 2005 Fi%ﬁHéNZWE
pure Al or alloy conprising Al as the main ingredient involves a problem
of poor durability. That is, when pure Al or alloy conprising pure Al as
the main ingredient is wused for the reflective |layer of the optical

di sc, since gy lSC pugleanacher b3l bgscomiwh dime Misesaghegmdeheri oration
such as Iomerlng of the reflect|V|ty or increase of errors due to

gration qQr ch reaction, i.ff se t | f
the wWhPEER lﬁﬂ&elP %LV%ﬁn?<ﬁﬁ° %ﬂ:oFe gl%lﬁﬁyhg h9t¥elF% ?Iﬁ?ﬁ Géﬁ?the?r
the Al material also involves a problent that the reflect|V|ty is | ow
and, parei 8l arl §}lohecompiiasiow mireopd @St RhadER iR ke ardy iy
el ements show further lower reflectivity and it is inpossible to attain

the highgr ebheshiVibyle®f ivVd%Lfermyte the bpeipabseise, ofimre atgariisaye
| ayer. As descri bed above, while the reflectl ve layer for use in the

optica ISCIsgﬁ? ed. to satlsfy C hi gh
er & Lot §5£9£f§§ S5crsugh as hig
r ef | eCORYREYETER f%‘?a‘tﬁl‘tat B P P ation resistivity),
structural stability (structural stabl I | ty in the sense that diffusion
of Aglowesdpgr efstHeanef Leovik i ahPrcomesedsie 8f FFSTa Iy diths are
suppressed) of the recording characteristics and reduced cost, in order
to at tdighadibhgblkychemitabl weardion, e Hst aliftfﬁti:nltitmthasyetrhe:apabl e of
satisfying all the required characteristics has not yet been provided.
material for the writing-once type optical disc requiring high
reliability. Further, the Al material also involves a problem
that the reflectivity is low and, particularly, the Al based
alloys with addition of alloying elements show further lower
reflectivity and it is impossible to attain the high reflectivity
of 70% or more in the presence of an organic dye layer.

As described above, while the reflective layer for use in
the optical disc is required to satisfy various performances such
as high reflectivity, chemical stability {(particularly, oxidation
resistivity), structural stability (structural stability in the
sense that diffusion of Ag is suppressed and growth and cohesion
of crystal grains are suppressed) of the recording
characteristics and reduced cost, in order to attain a highly
reliable media, no metal thin film layer capable of satisfying
all the required characteristics has not yet been provided.

While Au is most excellent in view of the reflectivity and the
chemical stability, it increases the cost and also involves a

problem that the reflectivity is lowered greatly for the laser
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While Au is nost excellent in view of the reflectivity and the chem cal
stability, it increases the cost and al so involves a problen1thaE5LM&2%5
reflectivity is lowered greatly for the laser -7 2 6 JAN 2005 with | ower
wavel ength (405 nn) which will be a standard in the next generation.
SUWARY OF THE | NVENTI ON This invention has_been acconplished in view of
the WotRgdPHETY svavRtenH? atfPs mmEnddich pidli e a sbdvfardfiedtiove

| ayer or sem -transparent reflective |ayer for use in optical

i nf or gakkogeneeQt dbmg nMedi a, having high reflectivity, as well as being
restricted wwth the crystal grain gromh of Ag and excellent in
structural stability, optical information recording nedia and a
sputtering target for use in the optical information recording nedia. A
reflective |ayer or sem -transparent reflective layer for use in optical
i nformation recordi ng medSHMMABYLPE BHE SHYNANIYION he f or egoi ng subj ect
being restricted with the crystal grain growh of Ag according to this

i nvention conprises an Ag based alloy containing: 0.1 to 3.0%of Nd. The
sem -transparent reflective layer in this inventionis a filmused as a

reflective |gyar £/ i9dkansanduchi 00| snd Yl V:RRPIEH by two of

nore | ayers on one side of a disc, an ans a in filmhaving about 20

to 80% of transmttance, the. | ) .
foregoing situations and intends to provide a novel reflective

layer or semi-transparent reflective layer for use in optical
information recording media, having high reflectivity, as well as
being restricted with the crystal grain growth of Ag and
excellent in structural stability, optical information recording
media and a sputtering target for use in the optical information
recording media.

A reflective layer or semi-transparent reflective layer
for use in optical information recording media capable of solving
the foregoing subject being restricted with the crystal grain
growth of Ag according to this invention comprises an Ag based
alloy containing:

0.1 to 3.0% of Nd.

The semi-transparent reflective layer in this invention is
a film used as a reflective layer for media conducting multi-
layer recording by two or more layers on one side of a disc, and
means a thin film having about 20 to 80% of transmittance, the
transmittance and the reflectivity being defined depending on the
constitution of the disc. Further, the reflective layer in this
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transm ttance and the reflectivity being defined depending on the
constitution of the disc. Further, the reflective layer in this -Q@éAMNﬂﬁ
2005 invention is a thin filmused as the reflective |ayer for single

| ayer recording on one disc surface or as the reflective layer at the

| ower nost | ayer for the nulti-layer recording, having the transmttance

of abauke@¥iandithg triheeiini L¥eaf aaboné FOPL&ItivNRYHeifDdg @ehyned
dependi ng on the constitution of the disc. The reflective |ayer or

f d
Suppr dE0H FRAEFan ST Shoolf s A mRIREY B8R hh PR Bre Bt s

result, is excellent in the stablllty of the crystal structure, which
| eads the lpwezmpehl layeecionftheanitdbilbivey secoRdirgcoraving the
characteristic and, thus, the durability. In the Ag-Nd all oy descri bed

above rrbhese ckunthess £5ERI M Nohd 1o Ge? 1erSviYyi of tabalt ofomtor east
one elenent selected fromthe group consisting of Au, Cu, Pd, My, Ti and

T d i ' t b
TR 0558 EBUREASF POk RS RE R 150Kk 00 67, 5t | d Yy s e
(among all, an alloy forned by adding Cu to Ag-Nd allo extrenely
useful whi cHTR@rreikadidve #ﬁW@VeOFhée%krEﬁﬂ?%ﬁﬁr?ﬁﬁn%ﬁﬁ&ﬁQF}“ﬁhﬂPéer

suppressing lowering of the reflectivity by alloying. The reflective

| ayer conssémutedansphar BmtNd ed1 et ioam [sappreskodififesion tdk Zptarohl

i nformation recording nedia according to
suppress the crystal grain growth and, as a result, is excellent
in the stability of the crystal structure, which leads to
practical effect of the stability of the recording characteristic
and, thus, the durability.

In the Ag-Nd alloy described above, those further
containing from 0.2 to 5.0% in total of at least one element
selected from the group consisting of Au, Cu, P4, Mg, Ti and Ta
are preferred embodiments since the oxidation resistivity can be
improved. Particularly, an Ag-Nd alloy with addition of Au, Cu,
Pd (among all, an alloy formed by adding Cu to Ag-Nd alloy) is
extremely useful which can further improve the oxidation
resistivity while suppressing lowering of the reflectivity by
alloying.

The reflective layer or semi-transparent reflective layer
for use in the optical information recording media according to
this invention is applicable to any of the read-only type,
writable type or writing-once type disc and, particularly, it can

be applied suitably to the writable and writing-once type optical
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this invention is applicable to any of the read-only type, mwitablﬁ 005
or witing-once type disc and, particularly, it can be applied suit ﬁﬁﬁz
to the witable and witing-once type optical -9 2 6 JAN 2005 di scs.
Further, the optical information recording nmedia having the reflective

| ayer or sem -transparent reflective layer for use in the optical

i nfor gagkgn recordi ng nedia and the sputtering target for use in the
optical information recording media constituted with the Ag based all oy

are @l so |Gl Ul oLS a1 2088, ol L 15 J A0 oL, ER, DEROR PTI O

OF THE DRAW a“sc IC View s cross secti onal
structure of a read only type optical disc; Fig. 2 is a schenatlc Vi ew
showi hearef bestieet 1wl O% t5albt (H@NGPaESRF | Fﬁﬁbe%b‘ée opty&alf e 3¢ Fig.
3 is a schematic view showing a basic structure of a witable type

opti cah €hecopFigal 4inhSodmgtiaph rewidigst hedgeaandstie sfutpurreingy before
hi gh tenperature - high humdity test; Fig. 5 is a photograph show ng the

g7al nisbeg ok pUie Ay AL Sip il UBTRSLALYCS DLOB B dhdgid ests Fio. ©

is a p ogr ap ran srze o ure Igh

tenperature - high humidity test; is a_photograph.show n he
grancgpgglgpt3@r§1¢@ the ﬁ% based al oy are algo &ngl ed wit léyéhe

range of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view showing a cross sectional
structure of a read-only type optical disc;

Fig. 2 is a schematic view showing a cross sectional
structure of a writing-once optical disc;

Fig. 3 is a schematic view showing a basic structure of a
writable type optical disc;

Fig. 4 is a graph showing the grain size of pure Ag before
high temperature - high humidity test;

Fig. 5 is a photograph showing the grain size of pure Ag
after high temperature - high humidity test;

Fig. 6 is é photograph showing the grain size of pure Au
before high temperature - high humidity test;

Fig. 7 is a photograph showing the grain size of pure Au
after high temperature - high humidity test;
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after high tenperature - high humdity test; _10 2 6 JAN 2005 Fi g, ANS 65
phot ogr aph showi ng the grain size of Ag- 0.9%Cu-1.0%A\u before hi gﬁﬁ-] 0
tenperature - high humdity test; Fig. 9 is a photograph show ng the
grain size of Ag- 0.9%u-1.0%\u after high tenperature - high humdity
test; Fig. 10 is a photograph showing the grain size of Ag O 5%\d before

hi gh tenperaijye g 1iy gh plmrfbgkayht@ﬁémfg Gehel yriaS A sahket egr agh showi ng

the grain S|ze of /Ndafter hlghtenperature- high hum dity test;
Fig. 12 is photo the rain si
0. 5%\!8 @96@%:& el qbl &Pafure lgﬁ 1&;{9 i TS test; Fig.

13 i s a photograph shovm ng the gral n size of Ag- 0.5%\d-0. 90/£u 1. O%AU
after high tRinperatis @ phitghrhphi gheyingsthe Rxpim4ize &fgPhdph showi ng a
rel ati on between the environnental test tinme and the crystal grain size

in eaghgfype; QiAégaﬁtépmgﬁ "t driddFtuted - hPghShampd aph s ng a

rel ation between an el enent” addition amount and the crystal grain size

in each type of Ag. alloy.thin filns 6 . raphaghowi ng a
rel ati on bet%k®n ]g% #Pt°aaaP{‘ ho‘éh%nvge r%r F'ife Sﬁrﬁ%t ?’gl ?ef lectivity
in each type of Ag alloy thin filnms. DETAI LED DESCRI PTI ON OF THE
PREFERREBNENBEDLKENESgh temperature - high humidity test;

Fig. 11 is a photograph showing the grain size of Ag-
0.5%Nd after high temperature - high humidity test;

Fig. 12 is a photograph showing the grain size of Ag-
0.5%Nd-0.9%Cu-1.0%Au before high temperature - high humidity
test;

Fig. 13 is a photograph showing the grain size of Ag-
0.5%Nd-0.9%Cu-1.0%Au after high temperature - high humidity test;

Fig. 14 is a graph showing a relation between the
environmental test time and the crystal grain size in each type
of Ag alloy thin films;

Fig. 15 is a graph showing a relation between an element
addition amount and the crystal grain size in each type of Ag

alloy thin films; and

Fig. 16 is a graph showing a relation between an element
addition amount and the initial reflectivity in each type of Ag

alloy thin films.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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26 JAN 2005 Since the pure Ag thin filmprepared by a filmdeposition
process such as sputtering contains many defects, for exanple, $g§”9m5
and Ag diffuses to coagulate easily, the Ag crystal grains ten O grow
under conditions of an accelerated environnmental test. On the contrary,
in the case of the pure Au thin film growh of the Au crystal grains is

scarcely recognRkgethe 88 et Hih IfS1RrpebheLed unges fimen akgrlsdndbad
environnental test in the same manner and it has been found that there

is a large difference ip the structural stabil.i.t et n re Ag
hi n PECERRG 60 Bar SPREERRIRS (i e ARPRe a5 B te R ofSF et i L o
grains acconpanies results in the changes of the thermal conductivity,

t he stvatcansl sndedg, diffusesrepgrdaanid ttheasddyr ethgnrgherpdimbary of the
thin filmto finally degrade the recording/reading characteristics of

the Mg@izans! ke WoOhrbleuRBey ecoddie PRSIt annveakQesabage nade an
earnest study for providing a reflective |layer or a sem - transparent

reflective |ayer (hereinaffer sonetines repre t ed refd ive. |l ayer)
. ) f t %&% Bu
f or u?é“’llr‘i'of}‘fﬁéin<§§lg ?‘ﬁ?hr mat SRS SC8FAFRY ?r%d?rggeciacse IaGZnt |n%t he
structural stability capable of preventing the growth of the Ag crystal
gr ai n&higpddilm.c grpythagt babedu a1yt alnigr afiinsnd Sc §FPF F&E Ngr $3PY
i ngredi ent conpositions were formed by the sputtering method using
Sput t eRigng whangatts ief prigt haséduredd O\t epacddrhby edddnngruamentsl el ement s
to Ag, and the characteristics as the reflective [ayer were eval uated.
As a Jesulit, il RA%PREANEPUDL: thath When M £iodn@ddRd ct @nlge difd usion
large difference in the structural stability between the pure Ag
thin film and the pure Au thin film. Such the growth of the
crystal grains accompanies results in the changes of the thermal
conductivity, the state of stress, film strength and the nature
on the boundary of the thin film to finally degrade the
recording/reading characteristics of the media.

In view of the above, the present inventors have made an
earnest study for providing a reflective layer or a semi-
transparent reflective layer (hereinafter sometimes represented
as reflective layer) for use in optical information recording
media excellent in the structural stability capable of preventing
the growth of the Ag crystal grains. Specifically, Ag-based
alloy thin films comprising various ingredient compositions were
formed by the sputtering method using sputtering targets of
Ag/based alloy prepared by adding various elements to Ag, and the
characteristics as the reflective layer were evaluated. As a

result, it has been found that when Nd is added to Agq, diffusion
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-12 2 6 JAN 2005 of Ag can be suppressed and grow h of the crystalmgrﬁ'[l‘n@
can be suppressed, so that a reflective |layer of excellent struct a ]
stability can be obtained. Further, it has been found that when at | east
one element selected fromthe group consisting of Au, Cu, Pd, My, Ti and
Ta is added by a predeterm ned anmount in the Ag-Nd alloy (nore

pref exabhy, c&ANbal BipEradsd®asia Growrh A¢. t&e andsPdl agthidarddeie
preferably, containing Cu), corrosion resistivity (particularly,

ef erabl y, contai corras vity (par
accomBPPERERS S Tne P ol o (BT PRRY Phoorsrt Lot VB T

in the optical information recording nmedia according to this invention
are t etbbidxpraraedbeudsigiad] y. The reflective |ayer according to this
invention is constituted with an Ag-based alloy containing fromO0.1 to

3.0% of Nd.pdh@er S.itl R@sMBskni FBAhEADhaE edther eatl N dd¥ts on@velkinent
RESIDES in the finding, that the crystal grain gromh of Ag is

suppressed, and_excellent_stability. .aof t Lecoprdi n reﬁgi :

char a@FZ?F&F?cfES‘H Eiée 16?/1?;)36&&!4301%1:%1[90@3 {’ﬁé ggfaglél ity n%nealrllrl %is

added by 0.1 to 3.0%to the At-based alloy. According to the result of
the i Avendérd byt adpredetevsinatb anquiind it fhe BHeNgr ot B of"4fe cryst al

grain size due to diffusion of Ag is suppressed by adding 0.1% or nore
of Ndpirefebablfg- ddnahiming hitn fddan iomeamfadoel €nabed Rdvandnnbrtdien est

preferably, containing Cu), corrosion resistivity (particularly,
oxidation resistivity) can be improved and this invention has
been accomplished.

The factors for constituting the reflective layer for use
in the optical information recording media according to this
invention are to be explained successively.

The reflective layer according to this invention is
constituted with an Ag-based alloy containing from 0.1 to 3.0% of
Nd. That is, the most important feature in this invention
RESIDES in the finding, that the crystal grain growth of Ag is
suppressed and excellent stability of the recording/reading
characteristic can be provided to improve the durability, when Nd
is added by 0.1 to 3.0% to the At-based alloy.

According to the result of the inventors' study, it has
been found that the growth of the crystal grain size due to
diffusion of Ag is suppressed by adding 0.1% or more of Nd in the
Ag-Nd alloy thin film in an accelerated environmental test
(temperature: 80°C, humidity: 90%). It is preferably 0.3% or
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(tenperature: 80C, humdity: 90%. It is preferably 0.3%or -13 2 6 JAN
2005 nore. However, in view of the reflective property, the upper lWJNNQMS
has to be determned as 3.0% In this invention, it is intended to
attain a level of the reflective property such that the reflectivity is
substantially identical with that of the pure Au thin filmat a

wavel gagkh of 650 nmused in general DVD and when the addition anmount of
the rare earth el ement exceeds 3.0% the reflective property is

remar kably | owered. It is refe %.ar._.| es F r, since
t he chenicaPQE%%ﬁﬁﬁl v@ﬁﬁr??cﬁﬁ%rfiff%ﬁ<%ﬁﬁw onpgggiStiyftHkbgg al so
preferred within the range descri bed above conpared with pure Ag, it has
been limihdhabhato abeleds reaittedn afsi Bal&an l&aRﬂﬂﬁaﬂﬁé@ntA@@@réanFy, for

mai ntai ning high reflective property and corrosion resistivity and, at

the s3aARehbBR, tEURPESSS A de odf eWehret1bbeivg ﬁfdﬁéﬁﬁyﬁﬂﬁﬁﬂ1tﬂale, t he
addition anmount of Nd is controlled to 0.1%or nore (preferably, 0.3% or

b e e S B T S e Tl

one el enment sel ected fron1 the group consisting of Au, Cu, Pd, , Ti and
Ta i nAvothinafélmpabf@rvasee PEn6SOsPRcs ehel BIereTdh IELiand vity is
further inproved. As has been described above, the Ag based alloy thin
film wheh aHdi i@t dén NdhdunmtApfcahel Fpreveathie ekxematt ogxceeds 3.0%,

the reflective property is remarkably lowered. It is more
preferably, 2.0% or less. Further, since the chemical stability
{particularly, oxidation resistivity) is also preferred within
the range described above compared with pure Ag, it has been
found that a desired thin film can be obtained.

Accordingly, for maintaining high reflective property and
corrosion resistivity and, at the same time, suppressing the
growth of the Ag crystal grain size, the addition amount of Nd is
controlled to 0.1% or more (preferably, 0.3% or more) and 3.0% or
less (preferably, 2.0% or less).

In the Ag-Nd alloy described above, those further
containing from 0.5 to 5.0% of at least one element selected from
the group consisting of Au, Cu, Pd, Mg, Ti and Ta in total are
preferred embodiments since the oxidation resistivity is further
improved. As has been described above, the Ag based alloy thin
film with addition of Nd to Ag can improve the oxidation
resistivity compared with pure Ag. The addition of the elements
described above has an advantage of further improving the
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resistivity conpared with pure Ag. The addition of the el enents AN 2005
descri bed above has an advantage of further inproving the -14 2 6 %iﬁ
2005 oxidation resistivity while suppressing |l owering of the

reflectivity caused by alloying. Generally, the oxidation resistivity of
the optical information recording nedia is evaluated based on the
reduciix@da®fionetrkeskityiri yy Where thppredsdalg Qpweeshgt b¥i tlye was eval uat ed
based on the reduction of reflectivity at the wavel ength regi on near

780, 4 nm.a ragti | aser t far .aptica
infor%%%Fgﬁqggégyd?ﬁg?egi$§h%§ﬁ%%% Toﬁ%@gfég?ptE%%%Eﬁﬁéﬁvgﬁgresistivity
is inmproved by the addition of 0.5%or nore of the elenents in total but
the @risdativa tvesfsthei eptical ovtiatdhaddpfareSORRERIpUL@iAG fhen t he
addi ti on anount exceeds 5% By the way, while the wavel ength of the

| aser ewa3uédf@dnBeisedt B shangadwkwiford R predceditigigenemdidnonhe(CD) but it
is expected to be 650 nmin the feature standard (DVD) and, further, the

| aser . 1, : X il take_a Lt r the
ot anasrdAr PR R ETHELERE Qe vt b oo ohOKRSTBRSLELAT S00 ot
inprovinq the oxidation resistivity due to the_elenents described above
somewk&E 1gctadisydapehBE Ny bRl el Kisdoomnepie 78 entrf s 4 71 3% 2

reconmended to control the addition amobunt within the foll ow ng ranges
Cu: Op2achi@¥)l AaserOwaveléndeh Prkd Eckr opdi@¥l MpfofmatioB. HEgoing. 2
-3.0% Ta: 0.2 - 3.0% Anong them M), Ti and Ta are inferior in view of

it has been found that the oxidation resistivity is improved by

the addition of 0.5% or more of the elements in total but the

oxidation resistivity is lowered compared with pure Ag when the

addition amount exceeds 5%. By the way, while the wavelength of

the laser was 780 nm in the standard of the preceding generation

(CD) but it is expected to be 650 nm in the feature standard

(DVD) and, further, the laser with lower wavelength (ex. 405 nm}

will take a position for the standard in the next generation

after the vear of 2002.

The effect of improving the oxidation resistivity due to

the elements described above somewhat differs depending on the

kinds of the elements and it is recommended to control the

addition amount within the following ranges Cu: 0.2- 5.0%, Au:

0.2 - 5.0%, Pd: 0.2 - 3.0%, Mg: 0.2 - 3.0%, Ti: 0.2 -3.0%, Ta:

0.2 - 3.0%. Among them, Mg, Ti and Ta are inferior in view of

the improving effect of the corrosion resistivity to Cu, Au and

Pd but have an advantage of reduced cost. Further, although

noble metals other than Au or Pd (Ru, Rh, Ir) also have similar
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the inproving effect of the corrosion resistivity to Cu, Au and P?éf

have an advantage of reduced cost. Further, although noble netals kﬁﬂzmS
than Au or Pd (Ru, Rh, Ir) also have simlar -15 2 6 JAN 2005 effect of

i nproving the oxidation resistivity, they are expensive and not
practical. The el enents may be used alone or two or nore of them nmay be
used igtffeetbiofatimpovihe tkél @cidarcidrayersikaivise, i bhéheapptexpdnsive
information recording nedia according to this invention contains the

i ngredj d L ab b ther

i ngr e%lnﬁtn?tt ﬁ%%cgggg%l bglgl%a%g\%g%ﬁgﬁ g{aggﬁge@é%@%dl{m&% hc%}ﬁ tgo (rargtr}g\[grﬁot
deteriorating the effect of this invention. For exanple, with an ai m of
provi dtiingheRemavoper bgedueh ambingfri®fenent for hardness, noble netal s
such as Pt or other transition elenents excluding Nd nay be added
positively. Thertéflecgase ingeadifent assuth eise optnick N nimfdranation
incorporated. It is recommended that alloy of this invention, is forned

by a r:i.ng . ho is, t | b |, i LALL s el enent s
used ;SI% t&faékﬁgnyegﬁélgogcfgpigné nt? hée}ﬁesaﬁﬁ%rtilgﬁ ls:%)gtcélﬁé Eﬁgt renmely smal |
(Au fornms a conplete sglid solution ince non-equilibrium

sol i d ingredisntiss 885EiE Brd 6}90‘(/%1&}?3 ﬁ%%ﬁéggﬁcﬁinagr nHeF i o t he
sputtering method in the thin film formed by the sputtering nmethod, the
al | oyiathhea! émoredianes phasedes emitediribdoyeningyi alshebagadded | witokpar ed
with a case of formng the Ag based alloy thin filmby other thin film
form nGinge not deteriorating the effect of this invention. For

example, with an aim of providing the property such as

improvement for hardness, noble metals such as Pt or other

transition elements excluding Nd may be added positively.

Further, gas ingredients such as 0 and N may be incorporated.

It is recommended that alloy of this invention, is formed

by a sputtering method. That is, the solubility limit of the

elements used in this invention to Ag in the equilibrium state is

extremely small (Au forms a complete solid solution). However,

since non-equilibrium solid solution is possible by vapor phase

guenching inherent to the sputtering method in the thin film

formed by the sputtering method, the alloying elements are

present more uniformly in the Ag matrix compared with a case of

forming the Ag based alloy thin film by other thin film forming

methods and, as the result, the effect becomes more remarkable.

Further, in the sputtering, an Ag based alloy prepared by
a melting and casting method or a powder sintering method

(hereinafter referred to as [Ag based alloy target material
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met hods and, as the result, the effect becones nore renarkabl e. Further
in the sputtering, an Ag based alloy prepared by a nelting and cisﬁtjwﬂﬂs
nmet hod or a powder sintering nethod (hereinafter referred to as [Ag
based alloy target material -16 2 6 JAN 2005 prepared by nelting]) is
preferably used as the sputtering target material. This invention is to
be exg&abaﬁgdwg%éiemém wd hreoreiebencasta e¥anpk esputiemer tddyet
exanpl es described below do not restrict this invention but all

nodi ficatiopns in practice wthin a range not departing the gist as
descrPBLEBY¥4Bbve and to be described later are included within the
technical scope of this invention. EXAMPLE Exanple | In this exanple,
change of t Hehicy yistvantgoai dssiteebpetvpbaingd sFawf g ldyyMidRment al test
was observed by using a transm ssion electron mcroscope (TEM. As the
speci PRRarbRc-BerObeENSes SPREWERES, f Ohéeskatples erctrdbed beyowhiio fil ms

of 1500 A thickness (reflective layer), 1i.e., various alloy thin filns
of pure A ure .Ag: 0. 99%Cu- 1. QY%AY,, AQ-:0Q¢5% . :

Ag- 0- B%U?B_sg%ayl_ /&ul%%e%tjtornakélgcaralei%t mgSgFgégl? ORGP AT i
(substrate size: 50 nmdianmeter, | nmm thickness) b% using a DC magnetron
sput t BAkh§nwar sangednoThdePakiridia it st eRel8AGFIBRMeRRATe 1Y YEre as

shown bel ow.
be described later are included within the technical scope of

this invention.

EXAMPLE
Example 1

In this example, change of the crystal grain size before
and after an environmental test was observed by using a
transmission electron microscope (TEM)}.

As the specimens to be observed, specimens formed with
each of alloy thin films of 1500 A thickness (reflective layer}),
i.e., various alloy thin films of pure Ag, pure Au, Ag-0.9%Cu-
1.0%Au, Ag-0.5%Nd, Ag-0.5%Nd-0.9%Cu-1.0%Au on a transparent
polycarbonate substrate (substrate size: 50 mm diameter, 1 mm
thickness) by using a DC magnetron sputtering were used. The
conditions for the environmental test were as shown below.

Sputtering apparatus: HSM-552 manufactured by Shimadzu
Corporation,

Substrate temperature: 22°C

Ar gas pressure: 2 mTorr,
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Sputtering apparatus: HSM 552 manufactured by Shimadzu Corporatio
Substrate tenperature: 22'C Ar gas pressure: 2 mlorr, -17 2 6 JA&5§65QM5
Ar gas flowrate: 30 sccm Background pressure: 5 x 10'6 torr
Substrate-target distance: 55 mm Fil m deposition power: 260W Substrate
pre-treatnent: RF sputter (200 W 5 nmTorr, 3 mn) Further, the conditions
for the accehergd£df Bowiraerenalsccingst were set to a tenperature of 80C,
a humdity of 90%H and a retention tinme of 48 hours. The results are

shown in Fi to. Fig. 13, respectively, Fig. 4 is a photograph show ng
the grain g??ék?ﬁﬁ%ﬂéfhfﬁﬁiﬂ%efeﬁpgr%yuréogrhigh hum dity test in pure
Ag. Fig. 5is a photograph showing the grain size after the high

t enper at ur e- FFRFLFRES dFALF e SLSTANGBE eS2g™MFig. 6 is a photograph
showi ng the grain size before the high tenperature - high humdity test
in pure Au. FlDm depessitighotpegeaph2shwwi ng the grain size after the high
tenperature - high humdity test in pure Au. Fig. 8 is a photograph

showi ng the grgi o 5i 26, NefQled erel® : NRBNs LEIPEE A w, Hf gibchwmi dity test
in Ag-0.9%Cu- 1. 0%Au. %Egg. 5 ig a photo%%aph sﬁ%mﬁng t he gPain size after

t he hhgg) tenperature - high humdity test in Ag-0.9%u-1.Q%Au. Fig. 10
is

Further, the conditions for the accelerated environmental
test were set to a temperature of 80°C, a humidity of 90%RH and a
retention time of 48 hours. The results are shown in Fig. 4 to
Fig. 13, respectively. Fig. 4 is a photograph showing the grain
size before a high temperature - high humidity test in pure 2g.
Fig. 5 is a photograph showing the grain size after the high
temperature-high humidity test in pure Ag. Fig. 6 is a
photograph showing the grain size before the high temperature -
high humidity test in pure Au. Fig. 7 is a photograph showing
the grain size after the high temperature - high humidity test in
pure Au. Fig. 8 is a photograph showing the grain size before
the high temperature - high humidity test in Ag-0.9%Cu-1.0%Au.
Fig. 9 is a photograph showing the grain size after the high
temperature - high humidity test in Ag-0.9%Cu-1.0%Au. Fig. 10 is
a photograph showing the grain size before the high temperature -
high humidity test in Ag-0.5% Nd. Fig. 11 is a photograph
showing the grain size after the high temperature - high humidity
test in Ag-0.5% Nd. Fig. 12 is a photograph showing the grain
size before the high temperature - high humidity test in Ag-

-18-



a phot ograph showi ng the grain size before the high tenperature - gbgh
humdity test in Ag-0.5% Nd. Fig. 11 is a photograph show ng the AN 2005
size after the high tenperature - high humdity test in Ag-0.5% Nd. Fig.
12 is a photograph showi ng the grain size before the high tenperature -
hi gh humdity test in Ag -18 26 JAN 2005 0. 5%Nd- 0. 9%Cu- 1. 0%Au. And Fi g.

13 ispasphgt 09596k Shedg khe rogai 13 Sige afidtiodtagh taoRengt the - high
hum dity test 1n Ag- 0.5%\d-0.9%u-1.0%Au It can be seen fromthe

phot ographs that change qf the crystal grajn_ Size.was r.cely, observed
bef or 8¥8A8 ﬁf?%rafﬁ%rq%ﬁﬁ}ﬁﬁﬂﬁﬁﬁ?&%rfeétg?ﬂ t%@mhﬁ}%@AS§ i#? 1m(Fig. 6
and Fig. 7), whereas the crystal grain size grown |larger to about five
ti mes0.bANERe. pCe- Bg0%¥Kin film(Fig. 4 and Fig. 5) and Ag- O 9% Cu-1. O%Au
thin film(Fig. 8 and Fig. 9) . On the other hand, change of the crystal

grain size vwas SiARLIkabSebMEEnbEpRS Cogubiaf tfat hthangesbfi mhehe
Ag-0.5%Nd thin film(Fig. 10 and Fig. 11) and Ag- 0.5%\d-0. 9%Cu- 1. 0%Au

thin film(Fig. 12 and Fig. 13) each w.t ddit] and the
gr aj ncﬁi’ﬁ\ﬂgﬁ gFa%ﬂeS%e b‘é%easﬁ i alyf iol\glrsrle\%é'segrg!rarg!?ﬁgb ’§/d s'\%fp%ér)reég’eed by the
addition of Nd. Exanple 2 In this exanple, a correlation between the
accel engisdnmentat oreehtin thesPuiaddasdinnéitnysFae- of A% F1& Vidg

exam ned. Various specinmens shown in Fig. 14 were prepared in the sane

mannekhageaB Exanpkesdanngrdine wiraestoalowsr aemrgsrzeowalsout five times
in the pure Ag thin film (Fig. 4 and Fig. 5) and Ag-0.9%Cu-1.0%Au
thin film (Fig. 8 and Fig. 9). On the other hand, change of the
crystal grain size was scarcely observed before and after the
test in the Ag-0.5%Nd thin film (Fig. 10 and Fig. 11) and Ag-
0.5%Nd-0.9%Cu-1.0%Au thin film (Fig. 12 and Fig. 13) each with
addition of Nd to Ag, and the grain growth of the Ag based thin

film was remarkably suppressed by the addition of Nd.

Example 2

In this example, a correlation between the accelerated
environmental test time and the crystal grain size was examined.

Various specimens shown in Fig. 14 were prepared in the
same manner as in Example 1 and the crystal grain size was
calculated according to TEM images. The results are shown in Fig.
14.

Among various alloys, change of the crystal grain size was
scarcely observed in Nd-added Ag-1%Nd even when the retention
time was increased, whereas the crystal grain size was increased

-19-



cal cul ated according to TEMinmages. The results are shown in Fig &?ANI%ﬁ
Anong various alloys, change of the crystal grain size was scarc%

observed in Nd-added Ag-1%N\Nd even when the retention tine was increased,
whereas the crystal grain size was increased -19 2 6 JAN 2005 remarkably
as the retention tinme was increased in the Ag alloy in which the el enent

ot her yehankhd; §539H8dre¥¥kh&fort hel nfe W%tsallncgléﬁégdSiﬁetlhé‘%éaaaslq(%yahﬂng

with the retention tinme also in pure Ag, when A , In, Zn or 5n was
added tq Ag,,the_crystal grai S|ze was crea par i cul arl
remar ¥ FP 5Bﬁpﬁﬂﬁﬂzﬂftﬂt T et Pg @ aﬁﬁgatgé t he

el ements (for exanple, Ag-1%\d- 1%£u 1%Au aIon) since the crystal grain
si ze wamiscaicel yncobssedealong widh deseetenhabnt himefdkse igf pure
suppressing the increase of the grain size by Nd is extrenely | arge.

Exanplag 3hent RuS exanphe. zp &OTdehald Qadhat weepg!t henadeifdn ayraumt  of
the el énent and fhe crystal grain size before and after the

environnental test in eac thin a

Var | 098 TEpderrincrensa F1r o o aid o RaRiy et PR FrE LEh PR RS
in Exanple 1 and the crystal grain size was cal cul ated accordln to TEM
i mgedomederhewhesuNd swas eaddrivtd ﬂheFﬁéemﬁstSFK5ﬁ¥tﬁéaﬂﬁ%ﬁﬁ1Aﬁeﬁiﬁﬂkable
ef fect of suppressing the

1%Cu-1%Au alloy), since the crystal grain size was scarcely
observed, it can be seen that the effect of suppressing the

increase of the grain size by Nd is extremely large.

Example 3

In this example, a correlation between the addition amount
of the element and the crystal grain size before and after the
environmental test in each of Ag binary alloy thin films was
examined.

Various specimens shown in Fig. 15 were prepared in the
same manner as in Example 1 and the crystal grain size was
calculated according to TEM images and the results are shown in
Fig. 15.

From the graph, remarkable effect of suppressing the
increase of crystal grain size can be seen for Nd, compared with
other elements. It can be seen that the effect can be provided
by 0.1% addition but the effect is saturated even when a further

greater amount is added.

-20-



i ncrease of crystal grain size can be seen for Nd, conpared with other
elenents. It can be seen that the effect can be provided by 0.1%Z26 JAN 2005
addition but the effect is saturated even when a further greater anount
is added. 2 6 JAN 2005 Exanmple 4 In this exanple, a correlation between
the addition amount of the elenent and the initial reflectivity was

exam Efgmfafé gach of Ag binary alloy thin filns. After preparing
specinens Tornmed with each of Ag binary alloy thin films (reflective

| ayer) by the sanme nethod as in Exanple 1, the reflectivity at_a
measuring | derthidy 8KERELR of CBEHEHr 1RLS %%E.h%ﬁgdﬁgﬁ?égcﬂ“w{‘%/ was
nmeasured by using a nodified instrunent nodel 1810 (photoneter B)

manuf agt yrede bymeMecardk . thkhd miedalit sediecshonhyi vafi gpantidiedrf gagalsd seen
fromthe graph, the reduction of reflectivity was scarcely observed with

addi t Lon, of, A, and, 6/ 63S [ishe reflection was reduced in proportion
Wt h FﬁeASilr}]cr%g%e 1(C)if%:‘cfad Ition amount for other elenents. Wile the

initial reflectivity is _based on the sane extent as.that  of r Au
(initial reffd&y \Hrtey?rf}wa%)eﬁé'@an%tab?‘%%iﬁ’f“’i D & f‘ﬁeb%f“g‘e’, it is
recommended to control the addition amount to 3.0%or |ess for Nd and
each allohethitdi fibms afmefites: tofveTilaykly)ahd Thet same metknd |ak L Exanpl e 5
In this exanple, the corrosion resistivity was eval uat ed

Example 1, the reflectivity at a measuring laser wavelength of

6§50 nm was measured. The reflectivity was measured by using a

modified instrument model 1810 (photometer B) manufactured by

Neoark. The results are shown in Fig. 16.

As can be seen from the graph, the reduction of

reflectivity was scarcely observed with addition of Au and Cu,

whereas the reflection was reduced in proportion with the

increase of addition amount for other elements. While the

initial reflectivity is based on the same extent as that of pure

au (initial reflectivity: 85.8%) used at present in DVD or the

l1ike, it is recommended to control the addition amount to 3.0% or

less for Nd and each of the addition amounts of Ti, Mg and Ta to

2.0% or less.

Example 5

In this example, the corrosion resistivity was evaluated
in Ag-Nd based thin films of various compositions. The corrosion
resistivity (oxidation resistivity) was evaluated by examining
the reduction of reflectivity before and after the high
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in Ag-Nd based thin filns of various conpositions. The corrosion
resistivity (oxidation resistivity) was evaluated by exam ning thgg JAN 2005
reduction of reflectivity before and after the high -21 2 6 JAN 2005
tenperature - high humdity test (tenperature 80C, humidity 90%=H,
retention tinme 48 hr). Specifically, the reflectivity of the reflective

layer ddmpeaiatvavel-engyh: h6ROdDEY tes: Neasipeat tugie sedch mimidiayspeci mens
after the conpletion of the high tenperature - high humdity test and

t he di n r.ef I Wit ef r t RAate i

reduct BT 18rBhe16f VAL Kb MePr) SbRTEHCRLET e ey i O

calculated to evaluate the_corrosion resistivity (oxidation re i)é‘%’i’)\/i ty)
n

The theed@iflecaiveshavRT i Al FaBF evave il titie 658 8Mdn¥as PRRSLE?
resistivity of pure Au and Pure Ag are shown together. Table 1 Initial
refl eadach tof ahieespbcghebsf & £tencehofcoangflleaditonviolfy thempéght ure - high
reflectivity ($lhumdity test (% (% Pure Au85.885.1-0.7

temperature - high humidity test and the difference of
reflectivity before and after the test (that is, reduction of
reflectivity after the completion of the test) was calculated to
evaluate the corrosion resistivity (oxidation resistivity). The

results are shown in Table 1. For the reference, the corrosion

resistivity of pure Au and Pure Ag are shown together.

Table 1
Initial reflectivity after high | Difference of
reflectivity temperature - high reflectivity
(%) humidity test (%)
(%)}
Pure Au 85.8 85.1 -0.7
Pure Ag 90.5 B3.S -7.0
Ag-1%Nd 89.0 87.1 -1.9
Ag-1%Nd-1%Au 88.8 87.7 -1.1
Ag-1%Nd-1%Cu 88.6 B7.4 -1.2
Ag-1%Nd-1%Pd 86.7 B5.5 -1.2
Ag-1%Nd-1%Mg 86.2 B4.4 -1.8
Ag-1%Nd-1%Ti 86.4 84.8 -1.6
Ag-1%Nd-1%Ta 86.1 84.5 -1.6

The reduction of reflectivity was as large as -7.0% and
the corrosion resistivity was poor in pure Ag, whereas the
reduction of reflectivity was about -2.(% and the corrosion
resistivity was improved in the alloy with addition of Nd to Ag.

Further, it can be seen that the corrosion resistivity is further
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Pure Ag90.583.5-7.0 Ag-1%N\d89.087.1-1.9 Ag- 1%\d- 19%Au88. 887.7-1.1 26 JAN 2005
Ag- 19\d- 196Cu88. 687. 4- 1. 2 Ag- 19\d- 194°d86. 785. 5- 1. 2

Ag- 19%\d- 198v986. 284. 4- 1. 8 Ag- 19\d- 1% 86. 484. 8- 1. 6

Ag- 1%N\d- 199a86. 184.5-1. 6 The reduction of reflectivity was as |arge as
-7.0% and the corrosion resistivity was poor in pure Ag, whereas the

reductimr Rfed ahl @aki ¥i i ¥y¥was: abotard AYcnd it hegCeEr psi €6 agesd stivity
was inproved in the alloy with addition of Nd to Ag. Further, it can be

seen th he corrosion resistivity is further .-22 26.JAN 2005_jipproved
in thé It&’fs RFERSA88i EEBASHEY HYY oqur'Ftéh o 1RGIRYES éﬂdgg ea%:%lgr)}Fsosi on
resistivity was further inproved in the alloys wth addition of Au, Cu

or Pd.wiSimeediltg omeblfedtii veul eyefd or sem -transparent reflective |ayer
for use in the optical information recording media according to this

i nvention hagjReentgOnsdstddedead adRCoirbedmi abpyespd felasr i@t tive
reflectivity, as well as the performance and the reliability of the

optical_inf 0mati Qn.ree rdin .magia ererlncar];. of r_ree%gid@g t YRS« writing-once
type :lr?a'e\ﬁr&{é'blu@et yBe gﬁt Pegfca i BTt Pe 5P Ove ou?s?andl ngly
since the increase of the crystal grain size caused by diffusion of Ag
is supp¥¥gnﬁ§mg to this invention has been constituted as described
above, it has high reflectivity, as well as the performance and
the reliability of the optical information recording media (each
of reading type, writing-once type and writable type optical
discs) can be improved outstandingly since the increase of the
crystal grain size caused by diffusion cof Ag is suppressed, .
Further, the sputtering target of this invention is used suitably
when the reflective layer or semi-trahsparent reflective layer
for use in the optical information recording media is formed by
sputtering. The sputtering target also provides an advantages
that the ingredient composition of the thus formed reflective
layer can be stabilized easily, as well as that a reflective
layer also excellent in various properties such as adhesion,
structural stability, and corrosion resistivity (particularly,
oxidation resistivity) can be obtained efficiently. The optical
information recording media according to this invention are,

particularly, useful for optical information recording media

excluding opto-magnetic recording media.
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Further, the sputtering target of this invention is used suitably

the reflective layer or sem -transparent reflective |ayer for useZﬁNANH®5
optical information recording nedia is formed by sputtering. The
sputtering target also provides an advantages that the ingredient
conposition of the thus forned reflective |ayer can be stabilized
easily, as well as that a refjgetiyecrimyay @ so excellent in various
properties such as adhesion, structural stability, and corrosion
resistivity (particularly, oxidation resistivity) can be obtained
efficiently. The optical information recording nedia according to this
invention are, particularly, useful for optical information recording
medi al.excl udimedf lepttdveagagek cor esemili tupmemhizent 232 egtixp 28PST WHAT | S
CLAIMED IS 1. Areflective |ayer or sem -transparent reflective |ayer

for uggy! Ps@PLA @étiéﬁlormtdmtﬁ%%@begaaﬁglaedpmnfd@mla@ Ag- ngased
al oy containing TromO to 3.0% (at% here and hereinafter) of Ind. 2.

The reflective |ayer sem_-tra Raren fle ve | aye as defined in
clalnpiseah%}%?% ?ﬂ;?ﬁﬂ%ﬁﬁlﬁfﬁ“?55|sFPv%tbg éag% Toved by further
containing from0.2 to 5.0%in total of at Ieast one el ement sel ected
from hbeegnafipecbnsf Hdng of Au, Cu, Pd, My, Ti and Ta. 3. The

reflective |ayer or senmi -transparent reflective layer as defined in
claim2, which contains fromO0.2 to 5.0%in total

2. The reflective layer or semi-transparent reflective layer
as defined in claim 1, wherein the oxidation resistivity is
improved by further containing from 0.2 to 5.0% in total of at
least one element selected from the group consisting of Au, Cu,

Pd, Mg, Ti and Ta.

3. The reflective layer or semi-transparent reflective layer
as defined in claim 2, which contains from 0.2 to 5.0% in total
of at least one element selected from the group consisting of Au,

Cu and P4d.

4. The reflective layer or semi-transparent reflective layer

as defined in claim 3, which contains from 0.2 to 5.0% or Cu.

5. Optical information recording media having a reflective
layer or semi-transparent reflective layer comprising the Ag-

based alloy as defined in any one of claims 1 to 4.
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of at |east one elenent selected fromthe group consisting of Au, Cu and
Pd. 4. The reflective layer or senm-transparent reflective |ayer asf JAN 200
defined in claim3, which contains from0.2 to 5.0%or Cu. 5. Optical

i nformation recording nedia having a reflective |ayer or

sem -transparent reflective |layer conprising the Ag- based alloy as
defingd in apys Ata Hing a¥Be® b2 dse -2 FpthickAN i2Qrnktibnsput tering

target for use in optical information recording nedia, conprising an
Ag- baiggogldligg Sgdgaeflcnoen?p;linsiann anOQ\%-gfasgldalaﬁo% cllg éléfined in any

one of claims 1 to 4.
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