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‘J TITLE OF THE | NVENTION Optical Recording Medi um and Met hodhfgvéét
“manuf acture Thereof BACKGROUND OF THE I NVENTION Field of the | I on
This invention relates to an optical recording nmediumin which information
witing and/or readout is effected usiing the light, and a nmethod for
manufacture thereof. Mre particul arlly, it relates to a magneto-opti cal
disc in which information witing and/or readout is effected using the

light i'llum nated froman opposite side of a substrate, and a nethod for
manuf acture thereof.  De cri&&\%on- of the Related Art Recently, an
opti cal TM@E&%&N@NEI ch a heat diffusion layer, a dielectric

| ayer or an information recording |layer are formed on a substrate and in
whi ch t H@piicdldR eesrdirg Medinin arehMethoé or manufgctoreThexgef i |11 umi nated on
the information recording |ayer, has come in popul ar use. I n such

opti cal ng}gﬁgwgmr}mqmmque underway for raising the

recordi ng order to record as much information as possible.
In keepbﬁgkﬁgfﬁ%%GP%$ﬁ t endency towards the higher recording density for

t he o] Dredi um attenpts have been nmade to reduce the
diameter of the light = spot illumnated on the infgrmation.recording | ayer
for an opti calhiscteotipnirglates to @n optigal reeerding meedinmylowhich yHENHafEP t he
optical recording medi um In particular, there have recently been

COﬂdU-Ct edrit@peand/ie yehdéutc tnsffetied agng the light, and a method for manufacture
thereof. More particularly, it relates to a magneto-optical disc in which information
writing and/or readout is effected using the light illuminated from an opposite side of
a substrate, and a method for manufacture thereof.

Description of the Related Art

Recently, an optical recording medium in which a heat diffusion layer, a
dielectric layer or an information recording layer are formed on a substrate and in
which the ﬁifonnation is written or read out by the light illuminated on the information
recording layer, has come in popular use.

In such optical recording medium, researches are underway for raising the
recording density in order to record as much information as possible.

In keeping up with the tendency towards the higher recording density forﬂ_the
optical recording medium, attempts have been made to reduce the diameter of the light
spot illuminated on the infonnati'on recording layer for an optical head confi gured for
writing or reading out signals for the optical recording medium.

In particular, there have recently been conducted researches for constituting a
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,2 flying optical head by having an objective |ens nmounted on a slider by
application of the technique of the flying nmagnetic head as used in a hard
di sc device etc. This flying optical head is flown for facing the | ayered
films on the substrate of the optical recording nmediumto wite or read
out information signals fromthe |ayered filmside of the optical
recordi ng nmedi um By having the flying optical head flown for
facing the layered films on the substrate of the optical recording nedium
to wite or read out information.signals, it becomes possible to reduce
the di Sﬂﬁﬂ%@}i@i@hil\head bhhavbigan iobgedtbrdensdaeed ionfosinderi ynaprlicattimef
| ayer of the optical recording nmedium appreciably in conparison wth that

|n_casqpEREIHGRE of HRMIY 1 AREAGR hERRAS used ihldiTaraaliasiuicd bre. Tirié Aiyirgs i on

recordi n? yer viat ate. This renders it possible to increase the
nunerical .aperture NA) of t.he ohjegtive | to d '

'oht SRS BRWmEon FrapabE dvedoRlin s HfERTBstae ot He YndcaF
flying type optical head is flown for facing the |ayere fi'lms t he

subst r ateeondinghnedipm tawrite 05rgad guhbdpnmationwignads érom HollAYGEe m side

I nformation as descri bed above, the light fromthe optical head is

11 um ngf @@ @mmtrggmlmgﬁmﬂiﬁﬁi;m side.” Thus, the | ayering sequence of
the layered filns on the substrate in this type of the optical recording
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| _ _ via the substrate Meanwhi | e,
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record lralgcomes possible to reduce the distance between the objective lens and the
information recording layer of the optical recording medium appreciably in
comparison with that in case the light from the optical head is illuminated on the
information recording layer via the substrate. This renders it possible to- increase the
numerical aperture (NA) of the objective lens to reduce the size of the light spot
formed on the information récording layer. :

If the flying type optical head is flown for facing the layered films on the
substrate of the optical recording medium to write or read out the information as
described above, th_e light from the optical head is illuminated from the layered film
side. Thus, the layering sequence of the layered films on the substrate in this type of
the optical recording medium is reversed from that in the optical recording medium of
the type in which the- light is illuminated via the substrate.

Meanwhile, if, in the optical recording medium in which the layered films on

the substrate are formed in the reverse sequence from that in the optical recording



.3 mediumirradiated with light via the substrate, the respective |ayers
of the layered filnms are forned under the conditions simlar to those of
an optical recording nediumof the type illumnated by the Iight via the
substrate, the optical recording medi um produced suffers from excessive
noise and is lowered in the N ratio guch that opti mum recording and/or
r'eproduci ng characteristics cannot be achieved. SUMVARY OF THE | NVENTI ON
It is therefore an object of the present invention to provide an optical
recording mediumof the type in which a heat diffusion layer, a dielectric

| ayer apgbdifim irrdosteaWitliglnaes diexmbsane tirrrespertivdagersaf shiblayesdfilang t he
information is witten and/or read out by the light illumnated fromthe

| ayer ed S-H J;(ﬁrggsﬁgndnemﬁé Sbﬁﬁim%g SN ﬁqgs%gﬂ%?ggfieél re8RNIRSIFIedim of the

char act an be achi eve ent inventors have
conduct ed perseverant researches toward | vi t he,.above,. bl d
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| ayered filmstructure appreciably influence recording and/ or repr oduci ng
char act enffers Fsomf exdessiopt naiat anek iy biweyedsiai they CANdrativasucthihatnep tawumey
surface properties of the heat diffusion |ayer, surface properties of the

di el ect b&ol BYS and/dRrepRSIUcih® CHBfAcRTistRS @agdhogbe aykievade | nproved to
achi eve opti nmum recordi ng and/ or reproduci ng characteristics.

The pre | V4 j ght to conpletion on the basis of the
above ﬁﬁmﬁﬂﬁlﬁwgﬁpﬁ@q the present invention provides an
opti cal recordi_ngh medi um _i.n Ich at | east a heat di.]hf usi on Ilalyer,d.a
first diel ectitisthesghore apobjeatsiihe prscREyERfIAR to provide an optical recording

medium of the type in which a heat diffusion layer, a dielectric layer and an
information recording l_ayer are formed on a substrate and the information is written
and/or read out by the light illuminated from the layered film side, wherein optimum
recording and/or reproducing characteristics can be achieved.

The present inventors have conducted perseverant researches towards solving
the above problem, and found that surface propérties of a heat diffusion layer
constituting a layered film structure appreciably influence recording and/or
reproducing characteristics of the optical recording medium, and that, by improving
surface properties of thé heat diffusion layer, surface properties of the dielectric layer
or the information recording layer are improved to achieve optimum recording and/or
reproducing characteristics.

The present invention has been brought to completion on the basis of the above
informati _oﬁ. In one aspect, the present invention provides an optical recording mecﬁum

in which at least a heat diffusion layer, a first dielectric layer, an information recording
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4 | ayer and a second dielectric |layer are fornmed in this order on a

*substrate and signals are recorded and/or reproduced by the |ight

illumnated fromthe side of the second dielectric |ayer, wherein an under
| ayer for optimzing surface properties of the heat diffusion |ayer is
fornmed between the substrate and the #eat diffusion |ayer. In this
optical recording nmedium the surface properties of the heat diffusion

| ayer -are optim zed by the under |ayer provided between the substrate and
the heat diffusion layer. In the present optical recording nmedium since

the SUW%@MrQQ@Jdﬂdeéiel&ftri& haydiaat fdhhtdsh aiisloaier omagubsiratel aedisighhlsse of
the first dielectric layer, information recording |layer and the second

dielectric | ayen,. . f b s : IdRgzed.
Thi s °r a5t £ P iocTepsBub i Y AR el i @ EIm (BE SidEHORIIRER.
reproduci ng characteristics. ' I n anot her aspect, th resen

i n\F/)e nt idoﬂ,egtrml?d@g, whegainga W@erﬂﬁﬁﬁaﬁrr@tﬂﬁlzm%B‘H’ngﬁ? PF‘&%ﬁﬁ? Hﬁ%}ﬁ‘éhFﬁtrn in
which at |east a heat diffusion layer, a first dielectric | ayer, an

i nf onnatiffasiorekyedinfprimtbetmvratnatheanbsttatt aidtte heatidaffesioarleyénr ned in
this order on a substrate and signals are recorded and/or reproduced by

the |ight i iisbpALSthLopaingificahs, B dlitaceprdbobedid heat diffision

wherein the orm ng an under Tayer for optimzing surface
properties of the heat;diffusionlayer, . eque ) t heat
O £ F oo ila%eT PP amIEHb by G eI broviald BpRHpar e dinatral OH Hle sy 7O
for the optical recording nedium, in whigh the, heat djiffusion |layer.is

f or med @iffusion kayerndn thepiasent optgalreeprding msstivig, since e fgrdpce properties

6f the heat diffusion layer are optimized, those of the first dielectric layer, information
recording layer an.d the second dielectric layer, formed on the hegt diffusion layer, are
also optimized. This reduces the noise to realize a high C/N and optimum recording
and/or reproducing characteristics.

In another aspéct, the present invention provides a method for preparing an
optical recordiﬂg medium in which at least a heat diffusion layer, a first dieiectric
layer, an information recording layer and a second dielectric layer are formed in this
order on a substrate and signals are recorded and/or reproduced by the light
illuminated from the side of the second dielectric layer, wherein the method iﬁcludes
forming an under layer for optimizing surface properties of the heat diffusion layer,
and subsequently forming the heat diffusion layer on the under layer.

In this manufacturing method for the optical recording medium, in which the
heat diffusion layer is formed after forming the under layer on a substrate, the heat

diffusion layer having optimum surface properties is formed to optimize the surface



diffusion layer having optimum surface properties is formed to optim ze the
“surface ' 5 properties of
the first dielectric layer, information recording | ayer and the second
dielectric layer forned on the heat diffusion |ayer. Thus, with the

manuf acturing nethod of the optical rcor di ng nmedium an optical recording
medi um may be provided which has a reduced noise and a high CNto realize
opti mum recordi ng and/or reproducing characteristics. In the
optical recording nediumaccording to the present invention, in which an
under | gyeperitiss fafr thedfint dielesti daysupinfonmatigndecAEdIng ey e, w@éhfbﬁe?% r,
surface properties of the heat diffusion |ayer may be optimzed to

opti m zefjélbetrit Idyee fonpednst theehea diffiesibn ayerdi Thast with theymenufactumngt i on
recording layer and the second-. dielectric layer formed on the heat
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recordi i'ng acteristics ‘are achieve th the reduced

noi se and the high N. In the nu rin t hod for the i cal
recor di ﬁomﬁﬁ%?ﬁi g dpged peIsenind gﬁ?‘g}‘ﬁ&éﬁﬁ? d%?flr%?l 0 f’HﬂntrﬁEOUﬁﬁér

| ayer is formed on a substrate and subsequently the heat diffusion |ayer

i s for memhd/6r reprpdssinigl charactepstics. ze surface properties of the heat

di ffusion | ayer and hence the first dielectric layer, information recording

layer and thg g aPfeRlopding nfedidificcopdiiido @he pReehtiabentidd, Usivdtich ayier .
Thus, with the manufacturing nethod for the optical recording nmedium it

|5 POSS Bl L1 B 04CE B8 beBRLLE Ble SERELERTRHL HEM BMERAOR S Luppicee
properties of the heat diffusion layer may be optimized to optimize the surface
properties of the first dielectric layer, information recording layer and the second
dielectric layer formed on the heat diffusion layer. Thus, with the present optical
recording medium, optimumrecording and/or reproducing cﬁaracteristics are achieved
with the reduced noise and the high C/N.

In the manufacturing ;ﬁethod for the optical recording medium according to the
present invention, in which the under layer is formed on a substrate and subsequently
the heat difﬁl-s.ic;r;“layer is formied, it is possible to optimize surface properties of the
heat diffusion layer and hence the first dielectric layer, information recording layer and
the second dielectric layer formed on the heat diffusion layer. Thus, with the
manufacturing method for the optical recording 1nediu1n, it is possible to produce an
optical recording medium having reduced noise and a high C/N to realize optimum

recording and/or reproducing characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS
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,recording 'and/ or reproducing characteristics. BRI EF DESCRI PTION OF THE
DRAW NGS 6 Fig. 1

is a cross-sectional view showi ng essential portions of a magneto-optical
di sc. Fig.2 is a schematic view show ng a vacuum chanber used for
sputtering. DESCRI PTION OF THE PREFERRED EMBODI MENTS Referring to
't he drawi ngs, a preferred enbodi nent of the present invention will be
explained in detail. In the preferred enbodi ment, now expl ai ned,
the present invention is applied to a nagneto-optical disc having a disc

substrate fEiNEH PErcdsisRetiondlBtiew sHovwingasskinial portpas efid npagireab-dpdical s
I ncl usi ve of a magnet o-optical recording layer forned on the substrate.

The to-optical disc according to the present invention is of the type
g i
light is illunminated by an optical head |ying close to the

magneto optical . recording laye as in a fl tlca head.. . fromthe

| ayered fil¥igst dea s¢ ﬁlfﬂapg ‘f‘?\‘irﬁi‘f’ﬂ@ng&p%“f% ng‘&’ge\%ﬂ? f%rsﬁ@’gferpbgt he disc
substrate. Referring to Fig. 1, this magneto-optical disc 1

i ncl udPESCRIRTEDN @l HE; PREFERREDJIEMBQBH\/IIES\}'ES 4, a first dielectric

| ayer 5, a nagneto optical recording layer 6, and a second dielectric
layer 7, %Té‘x‘i‘giﬁ”!otthé %r&ﬁﬁig‘?,néﬁrefexred embodififen® o$ ehesprestritiheedtios witll ded

in a dISC shape I njection nolding of a resin
be explained in detail.

In the preferred embodiment, now explained, the present invention is applied
to a magneto-optical disc having a disc substrate formed of a resin material to a disc
shape and plurgl layers inclusive of a magneto-optical recording layer formed on the
substrate.

The magneto-optical disc according to the present invention is of the type in
which light is illuminated by an optical head lying close to the magneto-optical
recording layer, as in a flying optical head, from the layered film side, that is from the
opposite side with respect to the _disc substrate.

Referring to Fig.1, this magneto-optical disc 1 includes an under layer 3, a heat
diffusion layer 4, a first dielectric layer 5, a magneto-optical recording layer 6, and a
second dielectric layer 7, layered in this sequence.

The disc substrate 2 is molded in a disc shape by injection molding of a resin
material, such as polycarbonate (PC).

The role of the under layer 3 is to optimize surface properties of the heat

diffusion layer 4 formed on the under layer 3. The under layer 3 is e.g., a SiFeCoCr



material, such as polycarbonate (PC). The rol e of the under |ayer
3is to opt|n1ze surface properties of the heat di ffusion layer 4 forned
on the under |ayer 3. The under layer 3 is e.g., a Si FeCoCr

7 filmof a filmthickness of the order of 10 nm fornmed on the disc
substrate 2. The role of the heat diffusion layer 4 is to diffuse
the heat due to light illum nated on the nagneto-optical recording | ayer 6
and toinprove the reflectance of the light to inprove recording
characteristics of the nagneto-optical recording |ayer 6. For exanple, an

Al il malhg dfod fibsh theckifdss ofelé odddrf a1 @A, dydhed oartht iliswndstratager 3 to a
filmthickness of approximtely 40 nm The role of the first

dilel ectric LY yilel 3t i MU WERKRACIAA0S VNGRSO heAl kD light

magnet o- optlca irS ric layer is e

afilm. hlckn t he order of .20 n med on, the heat diff S|onlayer
2 iheinged SaribeghsgRy ospticat spemaips BT geartﬁiemglewapégetrﬁ Heetance
magneto-optical effect and is e.g., a TbFeCo film that is a film

enpl oyi nftlrdigls te impreverscondsigemnictensticsafphoyiagnefeoptidaldecerding kaysit i on
netals, with a filmthickness of the order of 23 nm fornmed on the first

di el ect gi Fdras@indle, an Al film IR rRldeastthid héat FeFRSDdndnpE LS bhi the idder la@er
simlarly to that of the first diel ectrlc | ayer 5, iS to inprove theé
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"ayers, for madoiple e thy Bestalipieera y'z? 5 (0 raoug regording charactenistics of
the magneto-optical disc 1. The first dielectric layer 5 is e.g., a SiN film o_f-a film |
thickness of the order of 20 nm, formed on the heat diffusion layer 4.

The magneto-optical fecording layer 6 demonstratés the magneto-optical effect
and 1s e.g., a TbFeCo film, that is a film employing Tb as a rare earth element and
employing Fe and Co as transition metals, with a film thickness of the order of 23 nm,
formed on the first dielectric lgyer 5. |

The role of the second dielectric layer 7, similarly to that of the first dielectric
layer 5, is to improve the optical efficiency of the magneto-optical disc 1. The second
dielectric layer 7 is e.g., a SiN film, formed to a film thickness of the order of 80 nm
on the magneto-optical recording layer 6.

The above-mentioned layers, formed on the disc substrate 2, are formed by
sequentially depositing materials of the layers on the disc substrate 2 by thin film
forming techniques, such as sputtering. That is, th;ese layers are sequentially formed

by sputtering, with the disc substrate 2 being accommodated in a vacuum chamber 13,



.sequentially depositing materials of the layers on the disc substrate 2 by
thin film formng techni ques, such as sputtering. That is, these |ayers

are sequentially formed by sputtering, with the disc substrate 2 being
acconmodat ed in a vacuum chanber 13,

8 housing therein a target 10 of thg material constituting the respective
layers and a mask 12 having an opening 11, as shown in Fig.2.

Meanwhile, in formng the respective |ayers, the sputtering may be carried
out in such a manner that, with use of a sole vacuum chanber 13, the

targety,dQs Fihet CUYMANANE Bie Aedpat@vetagbangrlh madk t he
vacuun%]%%é?rgg?élj%gl?gﬁagﬂ/gﬁgﬂtﬁgéﬂﬁtggﬁ tzl‘ﬁ?ét a l ‘ziyeeFl i g for meg. Al terlnat i vel y,

a nunbgglof.vacuum cha rs equal- E@ he nunber of the |ayers may be
or ovi db@ haxing an opeguie 1h PV 182 vay  then be provided in the vacuum

chanmber 13, with the disc substrate 2 _being then sequentially ac,carrrmdat ed
in the vacuMeahwhiderinfermingtheraspeplive iy theosputarngimay hesgrasedaut
| ayers. By providing the dedicated plural vacuum chanbers 13 for form ng

t he regpecth ¥enhay@r that anithbysesefiaaole shdvuraxbatiberd 3, ke sqrget €0 iang, thiet i s
possible to reduce the time for manufacturing the magneto-optical disc-1

signi ficant kﬁ"in the voéluWA tcglakg%gg@&fe; %%%biégalan‘ai ﬁlg: \(Jﬁaﬁllﬂ? cﬁ&ﬁ)%rer'l@yﬁr 3,

formed"or,” Tor exanp _ on t sc substrate 2. The
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In actuality, the surface roughness Ra of. the heat diffusion |ayer 4,

f or med eyal to the number of the layers may be provided, and a target 10 and a mask 12 may
then be provided in the vacuum chamber 13, with the disc substrate 2 being then
sequentially accommodated in the vacuum chamber 13 to effect sputtering to form the
respective layers. By providing the dedicated plural vacuum chambers-13 for forming
the respective layers, and by sequentially executing the sputtering, it is possible to
reduce the time for manufacturing the magneto-optical disc-1 significantly.

With the magneto-optical disc 1, the under layer 3, formed. of, for example,
SiFeCoCr, is formed on the disc substrate 2. The heat diffusion layer 4, formed on the
disc substrate 2 with the interposition of the under layer, is improved in surface
properties.

In actuality, the surface roughness Ra of the heat diffusion layer 4, formed by

- an Al film with a film thickness of épproximately 40 nm, formed on the disc substrate
2, with the interposition of the under layer 3 formed by a SiFeCoCr film, with a film

thickness of approximately 40 nm, and that of the heat diffusion layer 4, directly

formed on the disc substrate without the interposition of the under layer, were
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an Al filmwth a filmthickness of approximately 40 nm fornmed on the disc
substrate 2, with the interposition of the under layer 3 fornmed by a

Si FeCoCr film with a film thickness of approxinmately 40 nm and that of
the heat diffusion layer 4, directly formed on the disc substrate w thout
the interposition of the under |ayer, were

o neasured by AFM observation. It was found that the surface roughness
Ra of the heat diffusion layer, directly formed on the disc substrate

wi thout the iunterposition of the wunder |ayer, was approximtely 13 nm

wher easnltegrf‘.'lgg;gb){) }r%? [\}2 gﬁ%?rg%IiBH S{1Q0ad B thEPﬂ]@%@lrfa‘%trPg} fgl%?esis 'Tiae(gfﬁ'lf}sé ifehpn of

t he under Substrate was approxi mate nm t

denonstrgting that the heat diffusion.layer 4 forymed wth the i.nter ition
of e nien Jass: dGRCn e o8 i iss U bRrakenshedt st aitpS oE the
properties. In the magneto-optical disc 1, the heat diffusion |ayer
4 of whimderlayenpraswpgroximatelyf loenpwbprsasithat ofitheheatrdiffugionl leyer, fermed er
5, magneto-optical recording layer 6 and the second dielectric |ayer 7,

formed Qi iR ihReposltibheTHROUAEMTRydr ol dbSSLbSHRItOWRd apkfbﬁﬁ’faft@l € nm,
properties, 1n conparison with the magneto-optical disc e heat diffusion

ragnet o AP S R Rl ioh Taon e uftid MRl e alisbotk S sy o
't ho. VDG s oBBerdiB: FURRaSE S1FXIRBNE OBLEPYT GHTAGF FEOROTESE aken a an
exanple, in which the under layer 3 is forned by a SiFeCoCr filmof a film
t hi ckness  dh themaprietetopiticall isonh, thébebediffidid lsjend dHwhichhisiimprovedd by
an Al filmof a film _
in surface properties, the first dielectric layer 5, magneto-optical recording layer 6 and
the second dielectric layer 7, formed on the heat diffusion layer 4, are also improved
in surface properties, in comparison with the magneto-optical disc the heat diffusion
layer of which is directly formed on the disc substrate. This yields a magneto-optical
disc 1 which is reduced in noise to improve the C/N ratio and which exhibits optimum
recording and/or reproducing characteristics. |
In the foregoing description, such magneto-optical disc 1 is taken as an
example, in which the under layer 3 is formed by a SiFeCoCr film of a film thickness
of approximately 10 nm, the heat diffusion layer 4 is formed by an Al film of a film
thickness of approximately 40 nm, the first dielectric layer 5 is formed by a SiN film
of a film thickness of apprqximately 20 nm, the magneto-optical recording iayer 6 is
formed by a TbFeCo film of a film thickness of approximately 23 nm, and the second
dielectric layer 7 is formed by a SiN film of a film thickness of approximately 80 nm.

However, the preferred embodiment is not limited to these specified materials or film
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‘thickness of approximately 40 nm the first dielectric layer 5 is formed by
‘a SINfilm of a filmthickness of approximately 20 nm the

magnet o-opti cal recording layer 6 is formed by a TbFeCo filmof a film

t hi ckness of approximtely 23 nm and the second dielectric layer 7 is
formed by a SINfilmof a filmthicknggs of approximately 80 nm However,
the preferred enbodinent is not limted to these specified materials or
film - 10 t hi cknesses of
the respective |ayers of the magneto-optical disc 1. For exanple, as
t he nefhiclumisses of tiee wesisctivayayers of Thé-atgneTebpGodh disSilN, znS. Si Jerr],
SiJerr] or dianond-1like carbon may al so be preferably used in addition to

Si FeCoCr. %eheggﬁa 94 hey tiEBihatdral Dftthamrides $8yere, DeFeCedTHPECok, Silder
| ayer 3, the i ugt rated materials are particularly desirabl e because

t hese erjal s.exhibj.t the ef fec of _opti M zin | es of
the. ne2bSaiPhSin or diemoRdie femon Y LB R BN RS READURRAT to
performance of the nagneto-optical disc 1. Al though,_  the fié t hi Q*Wss of
t he un8dfeGalyrrAlthoughother materalsithan thesgrparebguseth ferthgam ermﬂﬁyqr i1 e

t hi ckness of the order of 5 to 15 mm is desirable. As the materi al

for thgnheskedidatersalenard paticutbrlyAlesirabldldganse thest matanalexahibiethe effect be
used in place of Al. The filmthickness of the heat diffusion layer 4 is

not | pBidilnlAing e WBXRIhNERINA! BEIHENTkATYiEARR Mlot Deurdd hiehiee ander of

20 to erral for the first dielectric |ayer 5, ZnS,
SiQ2 etc y al sg, be use dition he .f kness

of t he T$§TEiNGIPRYOETEPIO Wégiggrafggnﬁgqe O%ﬁ?%rggﬁé{%ggﬁg‘ga%%é' Mh@ggl ues,
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thickness of the order of 5 to 15 nm is desirable. |
As the material for the heat diffusion layer'4, AlTi, AIMg or AlSi, for example,
may be used in place of Al. The film thickness of the heat diffusion layer 4 is not
limited to the above given values and may desirably be of the order of 20 to 50 nm.
As the material for the first dielectric layer 5, ZnS, SiO, etc may also Ee used
in addition to SiN. Although the film thickness of the first dielectric layer 5 is not
limited to the above given values, the film thickness of the first dielectric layer 5 of the
order of 15 to 35 nm is desirable.
As the material of the magneto-optical recording layer 6, TbFeCo mixed with
additives, such as Cr or Ni, DyFeCo, GdFeCo or films of alloys thereof, may be used
in addition to TbFeCo. Although the film thickness of the magneto-optical recording

layer 6 is not limited to that given above, the film thickness of the order of 15 to 120

nm is desirable. The magneto-optical recording layer 6 may be formed by co-
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As the material of the magneto-optical recording |ayer 6, TbFeCo m xed with
“additives, such as Cr or Ni, DyFeCo, GdFeCo or filns of alloys thereof, may
be used in addition to TbFeCo. Although the filmthickness of the
magnet o- opti cal recording layer 6 is not limted to that given above, the
filmthickness of the order of 15 to 12D nmis desirable. The

magnet o-optical recording |ayer 6 may be formed by co-

sputtering, using targets such as Th, Dy, Gd, Fe, Co or FeCo, in addition
to by sputtering sing alloy targets. As the material of the second
di el ects?iu@tekia; G rusﬂq%]an@etsss&]@rzrs] Tét OymGdy&Feyssal ornFeGeldin addition & Ry

Al t hough the filmthickness of the second dielectric |layer 7 is not

Iinitecgptu(ﬁern’rﬁeg M%gggggggét@bove, it is preferably of the order of 40 to

110 nm _ essure in formng the under |ayer 3 by sputtering
Is desirably,set to,k 0.4 0.8 Pa.,.Wth.the ti ' e
under | ayer éSé#]eWﬁ*SHal %%ﬁﬁrsr?ﬁﬁl]%tﬁ}%ﬁﬁ?? E%Yieggggﬁ‘ thS(g?Qé eg(?élsa ul?etcau%eéing?ng

from0.4 to 0.8 Pa, it is possible to realize opti Hue(in ecorg‘%ng ,?nd/or
r epr oduadditionhtr SeleAildough. the filin thicknessyakther sacondediclectBe Ma¥g t HeNfAkat

di ffusion layer 4 by sputtering is desirably set to 0.1 to 0.6 Pa. Wth

the magpgliedaptthealal giveh abdie, dapreferablyi afrthcayder ¢f 40 to IMAioh. i s for med
by sputtering at a gas pressure ranging fromO0.1 to 0.6 Pa, it is

R e R S T
be DCO.%frtoA&’&f‘\Q.i\?\}?ﬁlv the 1in§grqgt%i-cr'§t?éal disc 1, the under layer 3 of which is formed
by sputtering at a gas pressure ranging from 0.4 té 0.8 Pa, it is possible to realize
optimum recording and/or reproducing characteristics.

The gas pressure in forming the heat diffusion layer 4 by sputtering is desirably
set to 0.1 to 0.6 Pa. With the magneto-optical disc 1, the heat diffusion layer 4 of
which is formed by sputtering at a gas pressure ranging from 0.1 to 0.6 Pa, it is
possible to realize optimum recording and/of r_eproducing chafacféristics.

The power source of the spuitering for depositing the respective layers may be
DC or AC, whichever is desired.

Although the foregoing description has been made of a magneto-optical disc 1
for. recording and/or reproducing the information, having the magn'eto-optical
recording layer 6 as the information recording layer, by exploiting the magneto-optical
effect, the present invention is not limited to this magneto-optical disc 1. For example,

the present invention may be applied to an optical recording medium operating under

different recording systems, such as a phase-change optical disc configured for
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Al though the foregoing description has been nmade of a nagneto-optical disc
1 for recording and/ or reproducing the information, having the

nmagnet o- opti cal recording layer 6 as the information recording |ayer, by
expl oi ti ng the magneto-optical effect, the present invention is not
limted to this magneto-optical disc 12 For exanpl e, t he present

invention may be applied to an optical recording medi um operating under
di fferent recording systens, such as a phase-change optical di sc confi gured

for recordi ng farid/ or
r epr odrsxondirtghand/of mcpnmdu@mg);heem@m‘mﬁl@igbb’ [ DIISEE tbﬁéﬂ’@é@ Cbﬁ“%%‘eo t
information recording | ayer. EXAMPLES For confirmng the effect of

t he prﬁ%ﬁhah@ﬁ%bbﬁﬂn figerf ol | owi ng experinments were conduct ed.
Experi ment ’é magneto-optical discs with different materials

oftheugﬁf‘&'\@gﬁg (Exarrpl es 1 to 10) and a magneto-optical disc devoid of
the un (Conpar ati ve Exanpl e 1) vvere act ual | ymanuf act ur ed

andrmeasur enent swer emgde of t er re noi se each disc
By way of _oBAT RanITNBADe GG ghaRar et FeiOtRIithS Toll SRR ERBPH TS
t her eof . Manuf act ure of magneto-optical disc First, on 10 disc
subst r ateas,condeceedver e respectively forned an under | ayer of Si FeCoCr, an.
under | ayer of TbFeCo, an under |ayer of TbFeCoCr, an under | ayer of Si N,

an undefylaHaEnCl ZnS, "an under layer of ZnS Si(err], an under |ayer of
Sigerr], an

10 magneto-optical discs with different materials of the under layers (Examples
1 to 10) and a magneto-optical disc devoid of the under layer (Comparative Example
1) were actually manufactured and measurements were made of the erasure noise (EN)
and the C/N éf each disc by way of evaluating the recording and/or reproducing
characteristics thereof.
Manufacture of magneto-optical disc

Fil;St, on 10 disc substrates, there were respectively formed an under layer of
SiFeCoCr, an underllayer of TbFeCo, an under layer of TbFeCoCr, an under layer of
SiN, an under layer of ZnS, an under layer of ZnS-Si0,, an under layer of S10,, an
under layer of diamond-like carbon, an under layer of Si and an under layer of FeCo.

Specifically, a target as a material of the under layer and a mask having a
circular opening are mounted in a vacuum chamber. Within the vacuum chamber, a
disc substrate formed of polycarbonate is accommodated and the chamber is evacuated
to approximately 5x 10 Pa. The under layer is formed to a film thickness of the order

of 10 nm by introducing an Ar gas at a gas pressure of the order of 0.5 Pa into the
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under | ayer of dianond-Iike carbon, an under |ayer of Si and an under | ayer
‘of FeCo. Specifically, a target as a material of the under |ayer
and a mask having a circular opening are nounted in a vacuum chanber.
Wthin the vacuum chanber, a disc substrate fornmed of pol ycarbonate is
accommodat ed and the chanber is evacuatgd to approximately 5 x 10[err]
Pa. The under layer is formed to a filmthickness of the order of 10 M
by introducing an Ar gas at a gas pressure of the order of 0.5 Pa into the
13 vacuum chanber, and by perform ng sputtering with a target which is to
f or m t hgacwmsiechdraber, anddby penfarmingsputteragewitha target whieh sxHedepthe he
order of 10 nm As the target which is to be the material of the under

layer, QhEeFRHer, (HofoRftthe MiHAREXYer to i film InSknénSofihelordes of B0 Ger Als,the, Si
or FeCo, are used. On the 10 disc substrates are deposited under |ayers

f or med g{lré??ﬁ\éﬂ%élﬂse {ogﬁ%tl %%gér?zlolfogég@%ﬂ%“ er%ﬂ"gé%rl Mt e CRR M CoCr,

abbr evi by “sputteti i 'Xi ng Aitrogen or
hydrogen into an Ar gas duri dlmfqQrm ng, usi C.target. On
the 10 bk thﬁaslm%'ﬁééz, %K)mﬁf’c% QUBERO| Ay ses r@@“?eﬁ? dFF sbsifates are
materials have been forned, and on the sol e disc substrate, on which_no

under | alepiosited welen layers fodned editedidiffesimimateyls Meanwbilapdiamond-like
Specifically, an ALMy target and a mask having a circul ar opening are

install e%rgoﬁ NaBLeEHEhepae DLT) 6s mnﬁké%yswé@ﬁ%%ymﬁhgi Higrogea emder

| ayers, an the sole disc substrate, not carrying the under |ayer, are
et o RS SRR S i ¥OGHAD SRR, i (P 15 a0ai

On the 10 disc substrates, on which under layers of the ten different materials
have been formed, and on the sole disc substrate, on which no under layer has been

formed, heat diffusion layers are fonnéd.

Specifically, an AIMg target and a mask having a circular opening are installed
in a vacuum chamber. The 10 disc substrates, carrying the under layers, and the sole
disc substrate, not carrying the under layer, are sequentially accommodated in the
vacuum chamber, which then is again evacuated to approximately 5x10 Pa. Into this
vacuum chamber, an Ar gas is introduced under a gas pressure of approximately 0.4
Pa and sputtering by the AlMg target is carried out to form a heat diffusion layer
formed by an AlMg. film of the order of 40 nim on each of the 10 disc substrates
carrying the under léyers and the sole disc substrate not carrying the under layer.

Then, on each of the 11 disc substrates, carrying the heat diffusion layers, a
dielectric layer is formed.

Specifically, a Si target and a mask having a circular opening are mounted in a



vacuum chanber, an Ar gas is introduced under a gas pressure of

‘approxi mately 0.4 Pa and sputtering by the AlMy target is carried out to
forma heat diffusion |ayer formed by an AlMy filmof the order of 40 nm
on each of the 10 disc substrates carrying the under layers and the sole

di sc substrate not carrying the under 14ayer. Then, on each of the
11 disc substrates, carrying the heat diffusion |ayers, a dielectric
| ayer i s fornmed. Specifically, a Si target and a mask having a

circular opening are nounted in a

14 \Ve?c%%‘cﬁp@m&w 11 Ejrscdélﬁﬁal%k@s? chAl/Ag heat diffuddol kafersli it usiaentialyer s,

are sequenti a accommodated i n the“vacuum chanber. Then, in addition to

the Ar gas, a N2 gas,is introduc i t ' ot ‘gas
or ese A onmdgeredP A vag i SPEEs T, HEadAISHTLARE TRk BS99 &
target then is carried out to forma first dielectric, layer of SiNwth a
film tinteddvsed isto Hgpyasuurachamben and e gasdvesiure Kesef #t APRIOXIDGESY 5t es
now carrying the heat diffusion layers 4. In place of formng the SINfilm
by reaphiYResehttvd Souttsringby QiSittarggether is dasried sut powithh stodiebgairiche
SINfilmby sputtering using a SiN target. On each of the 11 disc

substr , 3 j t fi 64 j , RBE d-logisiccal
?ah%? of SN %ﬁ{téy‘% gi?%le Qxf?cl\ﬂerﬁ tofddp‘?l @%{}25&%& 2P4iiH orfeaclied g

recordirg layer _ target and a mask having a

S SRS LS T S0 L e A SATREE oKl Bt

e ey oo 5 3 o B B g
sputtering using a SIN target.

On each of the 11 disc substrates, now carrying the first dielectric layex_’s, a
magneté—optical recording layer 1 is formed.

A TbFeCo target and a mask having a circular opening are mounted in the
vacuum chamber. 11 disc substrates, now carrying the first dielectric 1ayers, are
;s_;zquentially; accommodated in the vacuum chamber, which is again evacuated to
approximately 510 Pa. An Ar gas is introduced into the vacuum chamber, at a gas
pressure of the order of 0.6 Pa, and sputtering is carried out by the TbFeCo target to
form a magneto-optical layer of TbFeCo with a film thickness of approximately 23 nm
on each of the 11 disc substrates carrying the first dielectric layer.

On each of the 11 disc substrates, now carrying the magneto-optical layer, a
second dielectric layer then is formed.

Specifically, a Si target and a mask having a circular opening are mounted

within the vacuum chamber. Within this vacuum chamber are accommodated 11 disc



pressure of the order of 0.6 Pa, and sputtering is carried out by the
TbFeCo target to forma magneto-optical |ayer of TbFeCo with a film
t hi ckness of approximately 23 nm on each of the 11 disc substrates

carrying the first dielectric |ayer. _ On each of the 11 disc
substrates, now carrying the nagneto-optbcal |ayer, a second di el ectric
| ayer then is forned. Specifically, a Si target and a mask havi ng
a circul ar opening are nounted wi thin the vacuum chanber. Wthin this
vacuum chanber are acconmpdated 11 disc - substrates, carrying the

magnet o-, -6 i . / 1$e NI ong
W h 1 ns R, CREAR RO RS opRER G b Tk G aRd e Ny BHSRIAR RS
order of 0.4 .Ra,, A,second,di.electric Jayer of<xSIN with a.fil hi ckness
of “The o Wi ths AR 5SS i, Le i chRRGr hE s ripshrd et Pl S1AEE
candyi ng t he magnet o-optical recordi n.%] | ayer ml:)t%{_sputteri ng, using a Si
target. aff.$Pac setonddisleetricleys: of $iN, wibya fmcthickaess plitheorideg obF0mma i
target, it is also possible to formthe SIiNfilmby sputtering using a SiN

target. is formed ddyeadieofikioy ¢ 1 rditd ogbstidlesragrpting ahé hl@%nedtbmﬁicahﬁedomdin e

under layers of respective different materials (Exanples 1 to 10), and the

1) ver o 7e0 RLH AR Mein g 8 SRS, I Fls BT o UB e ST A BY PtV ©
Co 10, ARV e (AGEL N BAPIBRTEIC AT RN RENGIE: DY EPEUPAESETE
the Conparative Exanple 1, the

a SiN target.

By the above method, 10 magneto-optiéal discs, having the under layers of
respective different -materia]s (Examples 1 to 10), and the sole magneto-optical disc
not having the under layer (Comparative Example 1) were prepared.

Evaluation of Recording and/or Reproducing Characteristics

On the 10 magneto-optical discs_ of the Examples 1 to 10, manufactured as
described above, and the magneto-optical disc of the Comparative Example 1, the
infor{natio.ﬁ was recorded by a recording and/or reproducing apparatus and the C/N

. ratio on reproducing the recorded information and the noise level on erasing the
recorded information at 1 MHz (erasure noise: EN) were checked to evaluate the
recording and/or reproducing characteristics.

Acrecording and/or reproducing apparatus having arotational driving system for
rotationally drivingthe disc at a linear speed of approximately 6.5 m/sec, a light source

of a wavelength of 680 nm and an objective lens with a numerical aperture NA of 0.6

was used. By this recording and/or reproducing apparatus, the information with the



i nformati on was recorded by a recordi ng and/ or reproduci ng apparatus and
the N ratio on reproducing the recorded information and the noise |evel
on erasing the recorded information at 1 MHz (erasure noise: EN) were
checked to evaluate the recording and/or reproduci.ng characteristics.

A recordi ng and/ or reproduci ng apparat yg havi ngarotati onal driving system
for rotationally driving the disc at a linear speed of approximtely 6.5
m sec, a light source of a wavelength of 680 nmand an objective lens with
a nunerical aperture NA of 0.6 was used. By this recording and/or

P O RPN OB URBAN LIV masprto-gpil de i e
G scs. ARG EeCor ROGFBART culd Sl 5 299,50 N tel oy gt PSR 0

information recorded on the 11 magneto- . optical discs was reproduced with
t he reppbidenWyapdwdowolevel af\danm Whd he/informaton veesrdedisnrthe ldtmapretoane
time as the erasure noise (EN) on erasing the information recorded on the

11 magngphcalriibeivadresiddnasd MEHS tHeetbprddecing yavier ff EntWowd ik CMAkkeEo1.
Table 1 types of under C'N EN

:Ei?/gr S was meas%&% Egthelsame tinve Egg?egérasure noi_sgB(Eé\llj)dgn gpasing the ig(f_géngﬁon

TbF 4 B - : i N
42 ch:oclrrecordQ@@nd%le 151 9nagneto-on_50gl ngSCS was meazH§ch éthe results are4§hstlaxgn n

-53 dB Ex. 6 ZnS. Sigerr] 45 dB -54 dB
Ex. 7 Tablel. S ' 46 dB -54 dB Ex. 8
DLC 46 dB -56 dB |
3 Table 1
types of under C/N EN
layers
Ex.1 SiFeCoCr 46 dB -57 dB
Ex.2 TbFeCo 45 dB -55 dB
Ex.3 TbFeCoCr 45 dB —-56 dB
Ex4 SN 45 dB ~53 dB
Ex.5 ZnS 45 dB -53 dB
Ex.6 . ZnS-Si0, 45 dB —-54 dB
Ex.7 Si0, 46 dB -54 dB
Ex.8 DLC 46 dB -56 dB
Ex.9 Si ~42dB -51 dB
Ex.10 FeCo 40 dB © —=50dB
Cémp. Ex.1 none 40 dB -48 dB

Itis seen from the results shown in Table 1 that the magneto-optical discs of the

Examples 1 to 10, on the disc substrates of which the heat diffusion layers are formed



Ex. 9 Si 42 dB -51 dB Ex. 10

"FeCo 40 dB -50 dB Conmp. Ex. 1 none

40 dB -48 dB It is seen fromthe results shown in Table 1
that the magneto-optical discs of the Exanples 1 to 10, on the disc
substrates of which the heat diffusion,layers are forned

17 via the under |ayers, are higher i'd /N and Iower in EN than the
magnet o-optical disc on the disc substrate of which the heat diffusion

| ayer is directly formed, with the magneto-optical discs of the Exanples 1
to 10 t{ieghexhider ldyegs et ihngtmeriadiNiang lowediroEN than alieiniaggeto-optical disc
characteristics. It is also seen that, if Si FeCoCr, TbFeCo, TbFeCoCr, SiN,

Zns, Z ' ' ' . ' ,
anp ot In(gllj lﬁgﬂdﬁé{}%%l?ﬁ%e&f Whith BeChist HTRAIGT 188k Qﬁfe%lt]ggfoxﬁ{hdf Rk thayer

ratio ts realized and the EN1Is preci ably | owered

to inprove optinumrecordi nd/ or reprqduci ng characterj.stics. .

Exper i n’@ﬁgnQto-opflcg11 dﬁF%@?ﬁgg '*BI‘B{?Fi ﬁg? qg’i é’&s f‘mﬁ}lﬁ“m& PREEHM AEpRrding

t hi cknesses of the under |ayers (Exanples 11 to 13 and Conparative :
Exanpl esn@oanetpspdueing phardateristisnd Ihensiseseen sthagrid SBEQQQT + AdFefgsur e
noi se (EN) and C/ N of the respective magneto-optical discs to check into

the fil myFRCekneSaNIZASNZARSIONSIdEof DILT ist iyedkazesmatdéridlief aindeder layer, of

the recording and/or r epr oduci ng characteristics. Si FeCoCr was used
o P A LRSS M P B,
of the GRUBRMITEGRrditEIRRIAEP IR IIBRGhE 28 Silistngnet - opt i cal | di sc Wi th &
filmthickness of 5 nm
Experiment 2
Five magneto-optical discs with different film thicknesses of the under layers
(Examples 11 to 13 and Comparative Examples 2 and 3) were .produced and
measurements were made of the erasure noise (EN) and C/N of the respective
magneto-optical discs to check into the film thickness dependency on the film
thickness of the under layer of the recording and/or reproducing characteristics.
SiFeCoCr was used as the under layer material. Using the same structures and
the same forming conditions of the layers other than the under layer as those used in
the experiment 1, a magneto-optical disc with a film thickness of 1 nm of the under
layer (Comparative Example 2), amagneto-optical disc with a film thickness of 5 nin
of the under layer (Example 11), a magneto-optical disc with a film thickness of 10 nm
of the under layer (Example 12), a magneto-optical disc with a film thickness of 15 nm

of the under layer (Example 13) and magneto-optical disc with a film thickness of 20

nm of the under layer (Comparative Example 3), were prepared. The C/N and EN of



of the under |ayer (Exanple 11), a magneto-optical disc with a film
“thickness of 10 nm of the under |ayer (Exanple 12), a magneto-optical disc
with a filmthickness of 15 nm of the under |ayer (Exanple 13) and

magnet o-optical disc with a filmthickness of 20 nm of the under |ayer
(Conparative Exanple 3), were prepared.8 The C N and EN of

18 the respective magneto-optical discs were checked in the sane manner
as in- Experinment 1. The results are shown in Table 2.

Table 2 . filmthickness EN C/' N

of the

1 hléngggpg(itlag magneto-op zf%ql Ighsc:s welelélYé‘dke(i”m the same manﬁ@i’fpas . 2

-54 d 10 -57 dB
46 dBBEmpenment% q%@rﬁults are shown m%‘@bleZ .55 dB 45 dB
Conmp. Ex. 3 20 -50 dB 41 dB As shown in

Tabl e 2, the magneto-optical discs Wable Zhe fil mthicknesses of the under
| ayers of 5 to 15 m (Exanples 11 to 13) are higher iin G N and |lower in EN

than a magneto-optical di$ t he f knesjs of under layer of 1
nm (Conpanative Exanple %1‘%1511%]“?1?&?6 =go o%“ccal di sccwllteh He film

t hi ckness off the under | apﬁlth@)tlnéer nm is thus seen that if the film
t hi ckness of] the under | ay er]agérglm)nagneto optical disc is sdt to 5 to 15
nm a parti garyr—hi-gh—EiN-afrtd—apprectably—tow N—arerteatTized to
realize part|i c@bafg.\E-swperi or recordi ng arg0atBrepy odutl dB
characteri sties:

Ex. 11 5 -54 dB 42 dB

Ex.12 10 ~57 dB 46 dB

Ex.13 : 15 -55dB 45 dB

Comp. Ex. 3 20 -50 dB 41 dB

As shown in Table 2, the magneto-optical discs with the film thicknesses of the
under layers of 5 to 15 nm (Examples 11 to 13) are higher in C/N and lower in EN
than a magneto- optlcal disc with the film thickness of the under layer of 1 nm
(Comparative Example 2) or a magneto-optical disc with the film thickness of the |
under layer of 20 nm. It is thus seen that, if the film thickness of the under layer of a
magneto-optical disc is setto 5to 15 mh, a particularly high C/N and appreciably low

EN are realized to realize particularly superior recording and/or reproducing

characteristics.
Experiment 3
Five magneto-optical discs (Examples 14 and 15 and Comparative Examples

4 to 6) were prepared as the gas pressure of the Ar gas in forming the under layer by
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Experi nment 3 Fi ve magneto-optical discs (Exanples 14 and 15 and
‘Conpar at i ve ‘Exanpl es 4 to 6) were prepared as the gas pressure of the Ar
gas in form ng the under |ayer by

19 sputtering was changed and neasurenents were nade of the erasure
noise (EN) and C/N of the respective mgegneto-optical discs to check into

t he gas pressure dependency of the recording and/or reproducing
characteristics in generating the under |ayers. Usi ng the structures
and the formng conditions of the respective layers simlar to those in
Experi ¥ | ' | f . : and
changi g&%’ﬁ%‘ lggswgér)él%@ee@%@ Fﬁg@ lﬁiengéa]stE it\‘ﬁer orﬁngiénght] eeIISn gﬁﬂ’tﬁgégri;ﬁ%:ﬁ]d
magnet o- pti.cal disc having an under |ayer forned at the Ar gas essure
or 0. 1 KN PEieTsmRRST e TRAGRAIPODEA 48 9 GReTOBRS the Ean R EsAlie PR A N er
| ayer formed at the Ar gas pressure of 0.2 Pa (Conparative Exanple 5), a
nmagnet o-afitheaatoxlisg andionmgpraduaing ehatagyenistiosrimgengratingtharundes lpyerssur e

of 0.4 Pa (Exanple 14), a magneto- optical disc having an under | ayer

formed at theyfingdde sRpiRafes andithdfchnhiag(dondiidi ofkhe rédpbcavalget ennidad cal
di sc having an under |ayer fornmed at the Ar gas pressure of 1.0 Pa

rmgnet o pposRin aeee el rBe R AR SErah e Mkl OFU SRR v

Experiment 1. The results are sh | n Table 3..
TaEI e 3 and changing the gas pressure of the @égafbpxngggﬁx@g the undgr layer, a magnster

optical disc having an under layer formed at the Ar gas pressure of 0.1 Pa
(Comparative Example 4), a magneto-optical disc having an under layer forined at the
Ar gas pressure of 0.2 Pa (Comparative Example 5), a magneto-optical disc having
an under layer formed at the Ar gas pressure of 0.4 Pa (Example 14), a magneto-
optical disc having an under layer formed at the Ar gas pressure of 0.8 Pa (Example
15) and a magneto-optical disc having an under layer formed at the Ar gas pressure of
1.0 Pa (Comparative Example 6) were prepared. The C/N and EN of the respective

magneto-optical discs were checked by a method similar to that of the Experiment 1.

The results are shown in Table 3.

Table 3
gas pressure EN C/N
(Pa)
Comp. Ex. 4 0.1 -50dB 42 dB
Comp. Ex. 5 0.2 -52 dB 42 dB
Ex. 14 0.4 -57 dB 46 dB
Ex. 15 0.8 -55dB 45 dB




(Pa) Conp. Ex. 4 0.1 -50 dB 42 dB

Conp. Ex. 5 0.2 -52 dB 42 dB Ex. 14
0.4 -57 dB . 46 dB Ex. 15 0.8
-55 dB 45 dB | 20
Conp. Ex. 6 1 -50 dB 20 41 dB As may be seen

from Tabl e 3, the magneto-optical discs having the under |ayers forned at
an Ar gas pressure of 0.4 to 0.8 Pa (Exanples 14 and 15) are higher in CN
and lower -in EN than the nmagneto-optical disc having the under |ayer forned
at an Ar gas I;kr ssure, of. 4.1 Pa { Conpar|ativeg nple 4), gnefo- opti cal

di scs having t eeo{]‘rpdgr"'léavers foi med atl an 20 Ghs plesdl@Bot ¢ 2 Pa
(Conparative Exanple 5) or the magneto-optical disc having the under |ayer

formed at an Aé][mgfﬁe gé&?%EﬁT%le]&, thf ﬁggé%mﬁﬁ@atl HiRs ﬁé@iﬂgltﬁe Gh?elﬁﬁgﬁﬁ i ;as

is seen that | magnet o- opt I’ cal c, the gas presSure o

in form.ng the under |ayer to t 8 Ba, a.parjicylacl igh .C/ an
be. r oal TSEER: 4 % eap presimpt DA 5o kPR ExrumBE 4 i ahere Bisfer i N o

r epr oduci n? characteristics. Experinent 4 Four magnet o-opti cal

di scs wand [ofwer oy BNt thap the megneteopticdrdis¢ bavihgithe undertlayetifofmed @it anadeer
(Exanples 16, 17 and Conparative Exanples 7,8) were prepared and the
erasure 5&9 pe&ssLENDT 8NdPR {Edphrativé Brangsigd)! iagh@ensiticabdidcs Havihs tise wer e

measured to check into the heat diffusion |ayer naterial dependency of the

recordi ﬂﬂdelaﬂg/e% oS PAG NG g%@?)'%@é%h% bPbiLPa (Comparative Example 5) or the

magneto-optical disc having the under layer formed at an Ar gas pressure of 1.0 Pa

(Comparative Example 6). Thus, it is seen that if, in a magneto-optical disc, the gas
pressure of the Ar gas in forming the under layer to 0.4 to 0.8 Pa, a particularly high
C/N can be realized with an appreciably low EN to produce optimum recording and/or
reproducing characteristics.
Experiment 4

Four magneto-optical discs with different types of the materials of the heat
diffusion layer (Examples 16, 17 and Comparative Examples 7,8) were prepared and
the erasure noise (EN) and the C/N of the respective magneto-optical discs were
measured to check into the heat diffusion layer material dependency of the recerding
and/or reproducing characteristics.

SiFeCoCr was used as a material of the under layer. Using the structures and
the forming conditions of the respective layers similar to those of the Experiment 1,
except changing the material of the heat diffusion layer, a magneto-optical disc having

the heat diffusion layer of AIMg (Example 16), a magneto-optical disc having the heat



Si FeCoCr was used as a material of the under |ayer. Using the structures
‘and the formng conditions of the respective |ayers simlar to those of
the Experinent 1, except changing the material of the heat diffusion

| ayer, a magneto-optical disc having the heat diffusion |ayer of A My
(Exanpl e 16), a nmgneto-optical disc haddng the heat

21 diffusion layer of Al Ag (Exanple 17), a magneto-optical disc having
the heat diffusion |layer of A (Conparative Exanple 7) and a

magnet o-opti cal disc having the heat diffusion |layer of A Ti (Conparative

Exanpl e wer - . # (ALY B TRANE fPagiBhi cal
di scs méﬁ%fuéﬁ%ﬁﬁgéem(%ﬂﬁgtﬁg%nagn ?{?a?ﬁﬁés‘aég?%?ﬁﬁ%%glri meEt 1? Tﬁe
LEZ{’ | E“Sflglr(p:q é ?AVW( nnila-grbalti%eA‘Exz@)Rlc 7) and a magneto-optical disc havingltg§ el}@g%l e 4
Ex. 16 Al My -57 dB 46 dB Ex. 17

Al Ag diffusi@blager of AlTi (Q@mparative Example &owpreguepared. The CAYN and EN of

-49 dB 39dB Conp. Ex. 8 Al Ti -50 dB 40

dB the rBSpdBIeDRapsaR-pteen] Tadisewdre diRkBadIClR bt arithed s thavised a
heat dlfoSIO?‘I | ayer "of AI'My (Exanple 16) or the nmagneto-optical disc

havi ng a_heat diffusi | aye . e 17) are higher in CN and

| oner i A® E?{éﬂﬁeé{yiﬁg{ﬂ‘&r&%ﬂﬁ Pgéaf}ﬁ%j‘?}géﬁ %ég\i}gﬁ{}]g a heat diffusion |ayer of
Al (Conparative Exanple-7) or a nagn -optical disc having a heat
diffusion | ayer of AITi (Conparative Frﬁle 8). This is presumably due to

the fact that use of AlIM) or AlLAg as a terial of the heat diffusion |ayer
yields heat diffusion EN C/N
layer
Ex. 16 AlMg -57 dB 46 dB
Ex. 17 AlAg —56 dB 45 dB
Comp. Ex. 7 Al —49 dB 39 dB
Comp. Ex. 8 AlTi -50 dB 40 dB

As may be seen from Table 4, the magneto-optical disc having a heat diffusion
layer of AIMg (Example 16) or the magneto-optical disc having a heat diffusion layer
of AlAg (Example 17) are higher in C/N and lower in EN than a magneto-obtical disc
having a heat diffusion layer of Al (Comparative Example 7) or a magneto-optical disc
having a heat diffusion layer of AlTi (Comparative Example 8). This is presumably
due to the fact that use of AlMgor AiAg és a material of the heat diffusion layer yields
surface properties better than those obtained by using Al or AlTi. It is thus seen that,
by using an alloy of Al and at least one of Mg and Ag as a material of the heat
diffusion layer, the 1ﬁagneto-optical disc is particularly high in S/N and appreciably |

reduced in EN to yield particularly satisfactory recording and/or reproducing



.surface properties better than those obtained by using Al or AITi. It is
thus seen that, by using an alloy of Al and at |east one of Mj and Ag as a
material of the heat diffusion |layer, the magneto-optical disc is
particularly high in S/N and appreci abl reduced in ENto yield
particularly satisfactory recordi ng ane¢ or reproducing

22 characteristics. Experinent 5 Fi ve magneto-optical discs were
prepared as the gas pressure of the Ar gas in formng the heat diffusion

| ayer by sputtering was changed (Exanples 18 to 20 and Conparative

Exanpl egaActdtikik®) and nmeasurenent was made of the erasure noise (EN) and
C/'N of “the respective magneto-optical discs to check into the gas pressure

dependency .of t recordi ng and/ or reproducing characteristics in formng
t he unggﬁ)%llf%?)gtf. Using the structures and the formng conditions
of the respective layers sim/|ar to those in Experinent 1 Xcept using
Si FeCoCr as Hive IWQ’@I})UG?‘P@W&S MRI@&“FH@I@(E as tgﬁdg"é‘ﬂﬁﬁ@?ftﬁﬁ qfﬁgegfgl}s)g?)sr Bssure
of the Ar gas in formng the heat diffusion layer, a magnet o- opti cal _di sc
havi ng fafnhgathelhédtudiffusidmieyer berspedteaing was Ahapgsd (Exswmples b8 to 26. andpg
(Exanpl e 18), a magneto-optical disc-having an heat diffusion |ayer forned

at t @Olﬁﬁggﬁﬁ’*ﬁﬁﬁ?ﬂ@s 9fﬁnQi- 20 and ReHmRkand wad MRS ST hoRraNAE HbisE

havi ng an ron layer” formed at the Ar gas pressure of 0.6 Pa

() haa Ty RESE s S S B 0 PR B P bR et

ragnet O(ie(i)%gdggl:y %if?l(;e p&?cvoir?lgigagnc{]/_g? tre;?;ofdilgisnigoc 1alrggt%;istics in forming the under
layers. |

Using the structures and the forming conditions of the respective layers similar

to those in Experiment 1, except using SiFeCoCr as the material of the under layer
and changing the gas pressure of the Ar gas in forming the heat diffusion layer, a
magneto-optical disc having an heat diffusion I;iyef formed at t_he Ar gas pressure of
0.1 Pa (Example 18), a magneto-optical disc having an heat diffusion layer formed at
the Ar gas pressure of 0.2 Pa (Example 19), a magneto-optical disc having an heat
diffusion layer formed at the Ar gas pressure of 0.6 Pa (Example 20), a magneto-
optical disc having an heat diffusion layer formed at the Ar gas pressure of 0.8 Pa |
(Comparative Example 9) and a magneto-optical disc having an heat diffusion layer
formed at the Ar gas pressure of 1.0 Pa (Comparative Example 10) were prepared. The
C/N and En of the respective magneto-optical discs were checked. The results are

shown in Table 5.

Table 5



fornmed at the Ar gas pressure of 1.0 Pa (Conparative Exanple 10) were
prepared. The C/'N and En of the respective magneto-optical discs were
checked. The results are shown in Table 5.

Table 5 _ 23

gas EN C'N 23 pressure
(Pa) . Ex. 18 0.1 -56 dB 45 dB

Ex. 19 0.2 -57 dB 46 dB - Ex. 20
0.6 -57 dB 46 dB . Conp._Ex__ 9 0.8

-50 dB 12 dB np. 1.0 -50 dB
41 dB As|may be seen ffrom&he abpve H%gle 5,] the g%g%eto-(ptical

di scs having thg heat diffus] oPrSS8¥érs| fornmed undef the Ar gas pgressure of
0.1 to 0.6 Pa (kxanples 18 tp-2@Paare higher in CN and lower in EN than
t he magnet o- opt ifcat—drsc—havigthe teap — diffusion rayers fornmed under the
Ar gas pressure|of OER. P& (Coppar@tlive ExamiedB) pr t e dBgnet q-opti cal
di sc havi ng t he theat—diffuosioprtayers fprmed. under [he Ar essure of
1.0 Pa (Conparat|i ve Exa#Ple 1p). 02 is {hus-55edd t hpt g&tlnc t he gas
pressure of the [Ar—gasto O 1I[t0 0.6 Pa[in formng ne neat drttgsion | ayer
of the nmagneto-loptiEal28isc,|a plrticularlsdhdBh q N i s4@B8Bai ned and t he

EN i s appreci ablfy—Teduced to{realtize optinumrecor i ng and/or r¢gproduci ng
characteristics.] MBamphile 9 0.8 -50 dB 42 dB

Comp. Ex. 10 1.0 -50dB 4] dB

\ As may be seen from the above Table 5, the magneto-optical discs having-the
heat diffusion layers formed under the Ar gas pressure of 0.1 to 0.6 Pa (Examples 18
to 20) are higher in C/N and lower in EN than the magneté—optical disc having the heat
diffusion layers formed under the Ar gas pressure of 0.8 Pa (Comparative Example 9)
or the magneto-optical disc having the heat diffusion layers formed under the Ar gas
pressﬁfe of 1.0 Pa (C01npara£iVe Example 10). It is thus seen that, by setting the gas
pressure of the Ar gas to 0.1 to 0.6 Pa in forming the heat diffusion layer of the
magneto-optical disc, a particularly high C/N is obtained and the EN is appreciably
reduced to realize optimum recording and/or reproducing characteristics. Meanwhile,
the gas pressure lower than 0.1 Pa is not desirable because then the heat diffusion layer

is difficult to form by sputtering because of the excessively low gas pressure.



the gas pressure lower than 0.1 Pa is not desirable because then the heat
diffusion layer is difficult to formby sputtering because of the
excessively | ow gas pressure.

24 WHAT IS CLAIMED IS: 1. An optical recording nmediumin which at |east
a heat diffusion layer, a first dieledc4ic |ayers—an—-information recording

l'ayer and a second dielectric layer are forned i | a
substrate and signals are recorded and/ or reprmﬂﬂ l ﬂ“l“mlﬂ
illumnated fromthe side of the second dielectrh ,m s * Wherein

an undeyHAyelS CoralpE@EmIgi ng surface properties of the heat diffusion
| ayer is fornmed between said substrate and the heat diffusion |ayer. 2.

The opt{caj..r [ i u ceardi ngl - hhaj : er.ej

cai d_uniter PRl dep Rl Bie R KPS sE BB s siffusliBhsa firs
ZnS. Sigerr],. Sigerr] .or. diapond-1ike carbon. 3. The optical. recording
medi um%@wlap ﬁgy% @} dnfarmation recor@ﬂ& yer and a seqand figlestris; aysE e of
said under layer is within a range of 5 to 15 nm 4. The optical recording

medi um foroweddinntdig orddrasma substrate andvdignals mrs a¢ cbriledtandidrfrepiaducedbyrthies
formed of an alloy of Al with at |least one of My and Ag or Ag with at -

| east ognOfiiitinaldy £ The sidt of\HERBEA EIcBHRPRERY an optical recor ding

medi um iR which at |east a

wherein

an under layer for optimizing surface properties of the heat diffusion layer is
formed between said substrate and the heat diffusion layer.
2. The optical recording medium according to claim 1

wherein _

said under layer is formed of SiFeCoCr, TbFeCo, TbFeCoCr, SiN-, ZnS,
ZnS-Si0,, S10, or diamond-like carbon.
3. The optical recording medium according to claim 1

wherein

the film thickness of said under layer is within a range of 5 to 15 nm.
4. The opﬁcal recording medium according to claim 1

wherein said heat diffusion layer is formed of an alloy of Al with at least one
of Mg and Ag or Ag with at least one of Pd, Cu and Ti.
5. A method for preparing an optical recording medium in which at least a heat
diffusion layer, a first dielectric layer, an information recording layer and a second

dielectric layer are formed in this order on a substrate and signals are recorded and/or



diffusion layer, a first dielectric layer, an information recording |ayer
and a second dielectric layer are forned in this order on a substrate and
signals are recorded and/ or reproduced by the Tight irium nated
fromthe side of the second dielectric _|ayer, co TR form ng
an under layer for optinizing surface properties cw"mHm#l”ﬂ"f,H"ﬁl on

| ayer; and subsequently form ng said heat dfffeusitonnl ayer-on said
under tayer. 6. The nmethod according to claim5 wherein sai d under
| ayer is formed from Si FeCoCr, TbFeCo, ThbFeCoCr, SIiN, ZnS, ZnS.Siderr],
Si g er rnlep‘?Bdgb@d“U;fjtﬂé k%h@ anhfinated. frdhe thetshdyl ofiahier sbcogdt dietdaanio layer,
wherein said under layer is forned by sputtering with the gas
pressure for.sputtering being set to 0.4 to 0.8 Pa. 8. The nethod

accor di ﬁ%mﬂf)(‘ilsélf')%i m5 wherein . sai d heat diffusion layer is fornmed of

an alloy of Al with at | east one of Mj and _Ag or Ag.w th, at | east. one of
Pd, Cu and Tforming amrpadgelayss %@Bﬁamﬁggt%lréchi%OBe&ﬁér@‘? the hea‘?%‘ftﬁ‘s@ai d
heat diffusion layer is formed by sputtering with the gas pressure for
sputteringrpantédg set to 0.1 to 0:6 Pa.

subsequently forming said heat diffusion layer on said under'layer.
6. The method accofding to claim 5 wherein

said under layer is formed from SiFeCoCr, TbFeCo, TbFeCoCr, SiN, ZnS,
ZnS-Si0,, Si0, or diamond-like carbon.
7. The method according to claim 5 wherein

said under layer is formed by sputtering with the gas pressure for sputtering
being set to 0.4 to 0.8 Pa.
8. The method according to claim 5 wherein

said heat difﬁsion layer is formed of an alloy of Al with at least one of Mg and
Ag or Ag with at least one of Pd, Cu and Ti.
9. The method according to claim 5 wherein

said heat diffusion layer is formed by sputtering with the gas pressure for

sputtering being set to 0.1 to 0.6 Pa.



