/23 February 2005 OPTI CAL RECORDI NG MEDI UM AND | TS MANUFACTURI NG METHOD
. BACKGROUND OF THE INVENTION Field of the Invention: The present invention
-relates to an optical recording nediumand a nethod ol3 helmudrs@00%i ng t he
optical recording nedium and nore particularly to an optical recording
medium which is suitable for application to the case of use in a near
field state in which a distance between _an optical |ens and the optical
recor di ng néEﬁHﬁﬁPsRﬁﬁﬁg@%ﬂq(ﬁﬁﬂi&ﬁb%ﬁﬁai@st%ﬁkgﬁﬁ??“ﬂL§F METEQD and a net hod
of manufacturing the optical recording nedium Description of the Rel ated
Art: As an optical recording nmedium such as an optical disc, there are

so-cal |l ed RCNItype'optiggﬁggéﬁﬁﬁvp%gj&ﬁhegNéﬁﬁT% roduction with a pit and
B S

.a tracki ng groove forne nari 'y on a su rate, and so-call ed RAM

type,ogggial th&§%h§%ht&8ﬁ?rding and reproduction such as a phase change
type oOptical disc and a nagneto-optic disc with an information recording

layer formed on @néUE%géﬁe Yhidhdith ¥aouec8ERbi MheshtiRiall 2Bdota gk Ng
groove forned. The phase change type optical disc perforns.recording of

i nf or TRbH9Am bynd hangivhed be phrsLaciumineebedopgitayerecdelivgen an
anor phous state and a crystalline state by irradiation of laser light, and
r epr odmedhgm pf arichendref pantticoharby toptarc aiptyicdét setordirg cledigea i n t he
refractive index thereof .as a change in reflectance. Mreover, the
nagnet@héghitscﬁqi;qhiefjpﬁsappbé¢aﬁigp;po the case of use-in a near
field state in which a distance between an optical lens and the
optical recording medium is caused to approximate to ‘200 nm or
less and a method of manufacturing the optical recording medium.
: Description of the Related Art: |
As an optical recording medium, such asran optical
disc, there are so-called ROM type optical discs dedicated for
reproduction with a pit and a tracking groove formed
preliminarily on a substrate, aﬁd so—célled RAM type optical
discs for recérding and reproduction such as a phase change type
optical disc and a magneto-optic disc with an information
recording layer formed on a sﬁbstrate with the aboveementioned
pit and tracking groéve formed. -
| The phasé chénge type optical disé performs recording
of information by changing the phase of a recording 1ayér
between an amofphqus state and.a crystalline state by
_irfadiation of laser light, and reproducing of the information
by optiéally detectihg a change in the refractive index thereof

as a change in reflectance.

Moreover, the magneto-optic disc performs recording




23 February 2005 of information by changing the magnetization state of a
recordi ng | ayer by application of an-external magnetic field or by |aser
drradiation, and reproduction of the information by r23 aebrugry2086l ari zi ng
angl e of the reproduction | aser beam according to the magnetization state
by the magneto-optic effect, such as the Kerr effect, and detecting the

rotation.,These optical discs have a filmfornation |ayer of, for exanple,
a recoPdi ﬁﬁf?%ﬁf"’h YoFPEREIBE T MadilgrLLrri 8tate I‘?ﬁ %r the like on a

i ght ¢t 1 Ssi-pl bst h that the. inf i on . . ded

or 1 opFSOREGY (LY PRBMFGTRER oy fareihy rab b Tyl Bastet §E cupon |

f t t -S| ' T ' ' It f

opt 1 cal? ot 6o | HEpREleBn g R D ol o PRe L EFRGHRSSEER, [V S ce

SO t hakotdeing 05 PG -488Shhy1& a8t hehdmadp Biagbet o 1dbear Bkl er |aser spot

si ze. The | aser spot size“is proportional 'to XNA (X laser |ight beam

vwavel eagébrd Ny BN @ahnapesdticon aftaten bgbjcaet hygnedepricTherefore in
~order to increase the recording density of an optical recording nmedium it

I s reqeffect} csuidy @sa thkoKerr | effeciheamdnadeckbehitd, tlend:caxaltiigh.NA. As a

met hod for realizing a high NA recently, a near field optical disc wth a
200 nmor | ess dfbeaacepbicakeahisns hepei safitmstormedign dpyeradfl ends has
been studied el aborately.  The present inventors have reparted their study

of ‘achf@Vi FAELe N& FeEOFALNG ol AYRK afe oL LGSEAEN al 5Bl ¢ (HRSPSFBHCI ens
K otar L, F T TS, OB Bl b ER S AIGE LEhe SU s GOFY BRAE
; the information can be recorded in or reproduced from the '
recording layer by having a laser beam thereupon from the
: sﬁbstfate side as mentioned above.
The recording demsity of an optical disc, in general,
depénds on the laser spot size of a light source so that the

recording density can be made higher with a smaller laser spot

size. The laser spot size is proportional to A/NA (A: laser

light beam wavelength, NA: numerical aperture of an objecfive
‘lens). Therefore in order to increase the recording density of
‘_anrbptical‘recording medium, it is required to have a short-
 laser beam wavelength, and a high Na.

As a method for realizing a high NA, recently, a near
field oétical disc with a 200 nm or less distance between an
optical disc and an optical lends has been studied-elaborately.
The present inventors have reported their study of achieving an
NA > 1 optical parameter using a solid immersion lens (SIL) (for
example, I. Ichimura, K. Kishima, K. Osato, K; Yamamoto, . Y.

Ruroda, K. Saito, "Near-Field Phase-Change Optical Recording of




2 23 February 2005 1. 36-Nunerical - Aperture", J. Appl. Phys. vol. 39,
962-967 (2000)). In the case of achieving a high NA in an optical system
a problemof a large comatic aberration is generated. 23FabrogayR00s
aberration is proportional to (skew angle) x (NA)3 x (distance of

transm ssion of a I aser i ght beamin an opt i cal disc) (the skew angle

denot esl tﬂ,’e merlc %8 r&;}rer,.esgecﬁghgot Bﬁ s. I]gﬁ!,%ﬁ) '8?? %?;?n opt | Ca!

di sc). As nmentl oned accordi di scs, since-a
Iaser,‘lh lt;e_amls |rrad|atedtoarecord|ng | ayer fromthe substrate
side, t esu} strate should be thin in order to reduce the comatic

aberration. As fogntiig et bat Scﬁievﬁ?}go@tﬂl(iﬁ Nal 88 af 6}5&%&1‘3 i nj ection
nol di ng substrate is used in large nunbers, "and thus. it 1s problematic to

- neke t hgyststar preblénndera Walrgehicgfia 8E€6 Usledyrat idnt @6NgeférEsduct i on as
wel | as strength. On the other hand, there has been spread a recording

. and/ orThee promditrd.icngberet drotbrf drs mogodﬁx.aﬂndiy tedukiawg aagllestang®)x & t he
,recordl ng layer of a |aser beam by enploying a recording or reproducing
manner (disw@nce plhetraremissdam Phr adlaseonl Wt dpany dooadi eptizal
" reproduction is carried out on the protective film_ side formed on the

T ecor dlwq)ajépeoﬁk?ﬂé%%%ﬁ%t@% he otille angiigsmigheresRRCHItAFhEpt i cal
- disc. In thelcase of .this th(l Sce the comatic aberration can be
‘reducePH s aﬁ?‘ﬁf‘éFa%’l‘eOP%a agFrF‘é tng a high NA. In the near field

optical disc devige jJ}yneh Qbove,“according to conventional optidal
discs, since a laser light beam is ifradiated to a recording
layer from the substrate side,lthe‘sqbstrate should be thin in
.:order fo reduce the cbmatic aberration. As for the substrate of
aﬂ optical disc, a plastic injection molding substrate is used
in large numbers, and thus it is probleﬁatic to make the
substrate thinner with high accuracy_iﬁ terms of produ¢tion as
well as Strength. |
On the other hand, there has been spread a recording
-and/or reproducing method for considerably réducing a distance
to the recording layer of a laser beam by employing a recording
) er reproducing manner in which the laser beam irradiation during . -
recording or reproduétioh ié carried‘out'on the protective film
-side formed on the recording layer on the opposite side to £he
© substrate side of an optical disc. Iﬁ the-case of this-method,
since the comatic aberration can be.reduced, it is preferable
for achieving a high NA.
In the near field optical disc device in which a

distance between an optical system such as an optical lens and




di stance between an optical system such as an optical |lens and 3 23
February 2005 an optical disc is caused to approximate to 200 nmor |ess,
if.a projection such as a convex defect is present on2dhebrganyf268 of the
optical disc, the optical systemor the surface of the optical disc mght
be damaged. In the optical disc to be used for a near field, accordingly,
the surface is to be flattened wth high precision. In particular, no

pr oj ectdoPPddcakedise fiar £ausest LPc APPrPEFtd e de MOPeBBePr kiSFoeifhd surface

reflection can be reduced’ from ecific layer, or the mytinpl
Dt or 1 GENEE PRV fo R COOVERSRELEPE LT RSS i OB et TALAFDEr or i ng a
predet er,m ned. otecti | ayer. consisiing of .a dielectri terial on the
P acc it SRy icRlaEfe ke RbEoRa BhateRt ol FREERE A TRlodul at s on
Tr ansf t i - ( i . K. KL shi Gsat o, K.
Yanam?{cﬁé:%ﬁ}(g?g a, ﬂ‘p%éa: {a%?ug‘%%gér - hI}i %I‘IE% %%g}cﬁé%&ge%qg% (l:lgltadRecor di ng
- of 1. 3GHURELEER! £idREN ¥R rdingl YPPLhe PEWSEacd®lis 88, pd62rf4ened000).) The
optical disc has a recording manner such as groove recording in which
i nf or Mt hiigh! peeE TetbmN anf paetdtalar | ayepridieatdbaoye dt@r tracking,
| and recording in which information is recorded in a recording |ayer on a
| and beturfare ddj aceidtly aegedred.| and- groove type recording in which
~information is recorded in both recording |ayers of the groove and the

l and. In the casdiwfeovies,| andcgries esyd@asiedirpfleationcmndibagredeseity can

be increased. For exanple, in the case in which such | and-groove
from a specific layer, or the multiple interference with respect

to a specific layer can be adjusted by forming a predetermined
protection layer consisting of a dielectric material on the

"surface of an optical disc used in the near field, the MTF

(Modulation Transfer Function) can be improved. (I. Ichimura,

K. Kishima, K. Osato, K. Yamamoto, Y. Kuroda, K. Saito, "Near-
Field Phase-Change Optical Recording of 1.36-Numerical-
Aperture", J. Appl. Phys. Vol. 39, 962-967 (2000).)

The optical disc has a recording manner such as

groove recording in which information is iecorded on a recording
. layer in a groove for tracking, land régording in which
~ information is recorded in a recording layer on a land between
Iadjacent grooves or land—groové type recording in which
information is recorded in both recording layers of the groove
and the land. In the case of the land-groove recording, a
recording density can be increaéed;
| .For example, in the case in which-such land-groove
recording is to be carried out, a film formation layer having

the recording layer is formed along a fine concave-convex




recording is to be carried out, a filmformation |ayer having the
recording layer is fornmed along a fine concave-convex 23 February 2005 -
surface such as a pit or a groove which is formed on tBE&Fskrosyr2808, that
I's, such that a concave-convex surface conformng to the shape of the
surface of the concave-convex. portion I's generated. in this case, if the

protectgag%ld%yghcﬁo%e rOVI épgo@gh]aLQ{ gggggkg 63 forned by

sputtering as In ent I on ace concave convex

por ti onsuGARaRE, beha@u@v%éwtha@ RY QLA & InRLS' s ?kf‘%&i her words, a

concave-convex portion i's generated on the surface o protective |ayer

by the darbrandqt B8 GOVt Fr eXABhLracS Bf that chiath-es bet ween the
optical systen1and the surface of . the optical disc is varied on the | and

and t hepatdeoneis Gonsedeant | in thesrcapt) cal dhengirogedetwamasiyeendbif orm so
that a predeterm ned optical characteristic to be desired cannot be

obt ai nei@t!prléo'ﬁ-nghEhdilﬁmvamIa@aamphe, piesEmmnadnbgnspustémismy asr dposed a fl at
layer to be formed by a spin coat nethod, capable of polishing the surface
i n t he @ icongengioralt awetdfod, ] apané@éfép%a ERNCAFSHTeBYED rPMNdE.onl 1- 186842,
11-19674, and 2000 203967, or the like. However, _in the case of forn1ng a
flat | S5y PEhEelisyed byaithrePRoEECEhE f%ain%rshaEB PHeR R IOIEEn Be af f ect ed

val ue ase_.nat er In the case

il b h
The sueRba BERBIEK ARoth e UntPed e ork SRouBRERGR Thur face tenci on
of the Hfo%b@l@grla)?@ﬁw Rn803hna A Uftgidove, " 80 LathA, B8 @ T &t

| ayer th an even t hi ckness canno
that the distance between the optical system and the surface of

the optical disc is varied on the land and the groove.
Conseguently, their optical bonding becomes nonuniform so that a

- bfedeﬁermined optical cﬁaracteristic to be desifed cannot be
obtained.

For the disadvantage; the present inventors have
proposed a flat layer to be formed by a spin coat method,
capable of polishing the sﬁrface in the official gazettes of
Japanese Patent Application Nos. 11-186842, 11-19674, and 2000-
203967, or the like.

However, in the-case of forming a flat layer by the
spin coat method, the film shape thereof can be affected easily
by the physical property value of the base material. In the
case the surface tension of the base materiel is lower than the
‘'surface tension of the 1iqui& for the spin coat, the liquid is
repelled so that a flat layer with an even film thickness cannot
be formed in some cases. In particular, in the case the flat

- layer thickness is thin, even if it is not repelled in the state




. formatio

be formed in sonme cases. In particular, in the case the flat |[ayer
thickness is thin, even if it is not repelled in the state 23 February 2005
imredi ately after the application by the spin coat, the3Febuad 208§ be
repelled in a subsequent baking step. Furthernore, even in the case it is
'not repelled, the filmthickness may be uneven. In the optical recording

e um BRELLEU S Loke e 9B £BL 155y Uie SaRecLler edle s rgy val ent o

that o npac nd-1s Set circurar-s uhaving a

centr almaRD gyg%‘p = L1 cL ﬁ%s suer £ %dl&?“lgy %;tég’b N n?ﬁfgl‘{é:f'fmof&e .efv:ehm

g the récording tarns a material |ayer

whi ch GeMeel BaSOMACEs WMdth repb $16€, alHe adw ShibRAEDY w&F ded easily.
During the formation of the frimformation |layer, for exXanple, the

sput t erinegent herefore, a non-formation region in which the filmformation
| ayer is not forned is provided in the outer peripheral edge portion of

t he optical disc Iandheheptical nidoordfinghaedénny ghahicienlaaig,t hkeout er

peri pheral side edge of the filmformation | ayer based on the
‘non- f oopkicah A&t orrheashapRetherref|isiegmivadentr tocohat eaf $0Phat a
protective film _or cover layer formed of an ultraviolet thernosetting
resin dFOMPAEt | PIGFC) SnhdfedREnED U S HYTUIAT| ABARE B¥ElNd 1. Also in the
nediumto be used in the near field, as shown in the

cehenaEFBEERL: POMRI T Ao PoRrE - 12 a | b 'ng 11
12, ght transm ssion flattening film
fai s formed to cqyetyt Pgtﬂaﬁfrddi.%%r,i &B‘Eé?ke?i dﬁ?heedlgﬁn?ffo&ﬁ%t%hm formation
ayer 3 and the central~side edge ‘over e fi'mfornation layer 3 on_the
"~ layer including the recording layer contains a material layer
which comes in contact with outside air and is thereby corroded
eaSily. Durihg the formation of the film formation layer, for
.exémple, the Sputte:ing, therefore, a non—fbrmation region in
which the film formation layer is not formed is provided in the
outer peripherél edge portion of the optical disc and the
" vicinity of the central hole, and the outer périphéral side edge
of the film formation'layei based on the non—formation region '
and thé central side edge are covered so that a proteétive film
or covef layer formed of an ultraviolet thermosetting resin or
the like is coated through spin coating or tﬁé like.
Also in the optical recording medium to be used in
the near field, as shown in the schematic sectional view of.FIG.
‘12, a light transmiséion flattening £film 4 is formed to cover
'fhe outer periphefal side edge of the film formaﬁion layer 3 and
the central side edge over the.film formation layer 3 on the

substrate 1 where the fine concave-convex portion 2 is formed.

‘In the optical recording medium to be used in the




substrate 1 where the fine concave-convex portion 2 is fornmed. In the
optical recording nediumto be used in the 6 23 February 2005 near field,
however, the light transm ssion flattening film4 is 2®Famdag085very thin
filmto have a thickness of 400.nmor |less or 100 nmor |ess.

Consequently, even if the light transm ssion flattening film4 is coated

a1 or anes ARThy owgtlen ;B 3IBHE, ErdoRl LIt Pl Bablie BEIE %A he 111 m

for mat ifAnbaygs 3 WO BETHRNET 81 Are2d0B0R0b i U NRGE Of the

light transm ssion flattening Tilm4 i ch has not nade troubles in the

- convenigronab fRtéeaedl SC.oodbiBREP) &, e®dICEE iR G88ht Al Lifi edgs of the
film formation |layer 3 and the outer peripheral sidé edge, that is, the

end fadeastepangicilmrd Vst keatedobdi tige | ypt ctsardxigosed 19 the side
portion of the difference-in-height portion 10 has a surface tension

snal | edmphaaibbat tofdidredgalrdt thel infilhendd aif « idiffepenceant-Hdighitd can
easily be repelled at the difference- in-height portion 10. In particular,
i n t hePeitaonhtl ffegmed by thiei eRpesal | sidaiesigenofakthge f£him stommagdonhe

hei ght _of the difference-in-height portion 10, furthernore, in the case it
is | owd¥ethanhfakhle depPRraBRerat RA4de iadgee 98 he FuFkans of &Rer kabl y

0 4B, Sl il PR il SRk R e o
el R EILABI A BT Shetafl gjacl 10 e SurTace 1)t ess of the i
§ysten1 ' Furthermore, since the central side edge of the film
formation layer 3 and the outer ﬁeripheral side edge,'that is,
the end face of particularly the recording layer as exposed to
thé side portion of the differencé—in—height’portion 10 has a
‘surface tension smaller than that of the flat film, the flat
film spin coat liquid can easily be re@elled at the difference-
in—héight portion 10. In particular, in the casé the flat film
thickness is substantially the same as the height of the
difference-in-height po:tion 10, furthermore, in fhe case it is
 lower than that, the spin coat liquid ié repelled further
remarkably S0 that not only deteriorﬁtion of the optical
recording medium‘reliability and deterioration of the yield, but
' also radial thickness irregularity called striation is genefated
disturbing the surface flatness of the flat film, and thus a
damage problem arises in the above—méntioned optical systen.
As described above, moreover, in the case in which a

blue laser beam is used by a reduction in a wavelength of the

irradiated laser beam in order to increase the recording




As descri bed above, noreover, in the case in which a .blue | aser beamis
used by a reduction in a wavelength of the irradiated | aser beamin order
to increase the recording 23 February 2005 density, it is necessary to
select a material having a low light absorption rate for the blue

~wavel ength light in order to obtain excellent reprodud ngSeHaract’8ristics
or recording and reproducing characteristics in the |ight transm ssion
“flattening film As a light transm ssion flattening filmhaving a | ow

absor ptiQhgiate ferisheedddiarpaye! sandt |d ifterdn] i RAFURNIL 10MAIEERAl S
preferable. In order to obtain an excellent flattening property, “noreover,

spi n coadbgwgpitsonr efes afdre ther baue meaeibrefthc dayhngin herddrghio tohaasm ssi on
flattening film Conventionally, the coating solution is repelled.
Consequerdal lenther eepiadusdey a phatdemiistikat reti abiddargingi el dndnd t he
|i ke are deteriorated. SUMWARY OF THE I NVENTION It is an object of the
present YSRFORUCHATt ehpraskicddsties obt i &g Fekdr diragsnbeiion HAdAtAgnérdel | ent
repr oducy, characteristics or recording and reproduci ng characteristics
and caﬂggﬁb of enhancing reliability and yield, and a nmet hod of

ranuf acturi g e jgptd SAlatesardLRIedl Y A SESOLIRACR AR 8 heol
T e SRR LRahiohe phvesed s sglctbanagl
concaveARYex1pofs i YrefrekABle ON a ThRi Bradf f ace @ptaisi dd excellent
flattening property, moreover, spin coating is preferable for a
method of <coating the light transmission flattening £ilm.
Conventionally, the coating solution is repelled. Consequently,
.there has been a problem in that reliability, yield and the like
are deterlorated.
SUMMARY OF THE INVENTION
It is an object of the present invention to provide
“an optical recordihg medium having excellent reproducing
characteristics or recording and reproducing characteristics and
capable of enhancing reliability and yield, and a method of
manufacturing the optical recording medium.

In accordance with a first aspect of the present
invention, there is provided an optical recording medium for
carrying out at least one of record and reproduction of
information by light irradiation, comprising a substrate having
a concave-convex portion formed on a main surface on a side
where the light irradiation is to be carried out, a film
formation layer ©provided with & concave-convex surface
corresponding to the concave-convex portion which includes at

least a recording layer over the main surface of the substrate,

8




where the light irradiation is to be carried out, a film formation |ayer
provided with a concave-convex surface corresponding to the concave-convex
portion which includes at |east a recording |ayer over the nmain surface of
the substrate, 8 23 February 2005 substrate, and a |ight transm ssion
flattening filmhaving a transnmittance to the irradi atédFsrgmty whiTh is

for med QPREPfatJi |y onmatipan |ayer.dLeugh fiatr‘l)égpﬂﬁfﬁie'f}iﬁnmﬁaf%h | dilm

wherein e ‘concdave-convex surface on a surface o or t1on

| ayer i g -bhbhediMdd thecht ght b aRss S?H(%'i‘tf LALLeNEBY Ffrbde aRd dife t hus
flattened. In an exanple enbodi nent, the hydrophilic material designates a

mat er i alfillayefohauing a 1syetacent@ng or ohydoph tyne/ eice@ialor £ilmk,n
accordance with a second aspect of the present invention, there is

pr ovi degharaet haotleofcammavbacturengsanfaocpt coala r egcofategofredihem fiim
carrying out at |east one of record and (egroductiqn of informatjon by

| i ght i fpadpbiPniaverordsr £51hed thi s ttdyss léphhaktAnmtinsilng Alatbsmind e
havi ng a,_concave-convex_portion formed on a main surface on a side where
the |ightlfr 23¢i 4% itdws S1ebt 9 %carried out, forming a film formation |ayer

i1 m having a tr anth fPaca Pa oHEoRHRR ot 61 PRFOREREN | ReREriata o
ot at 1 on RS T e an Thee g B o aph 11 & vt SET I T o e !
surface pgeechhed hgbs, transmssion flattening filmis to be
In accordance with a second aspect of the present
invention, there is provided a method of manufacturing an
optical recording medium for carrying out at least one of
record and reproduction of information by light irradiation,
comprising the steps of manufacturing a substrate having a
concave—-convex portion formed on a main surface on a side where
the light irradiation is to be carried out, forming a film
formation layer having at least a recording layer, forming a
light transmission flattening film having a transmittance to
the irradiated light and filling in a concave-convex surface
generated on a surface of the film formation layer to flatten
the surface, and forming a hydrophilic material film on a
surface where the light transmission flattening film is to be
formed before the step of forming a light transmission
flattening film.
As mentioned above, according to an optical recording
medium of an example embodiment, by forming a hydrophilic

material fiilm on the light transmissible flat film formation

surface, in particular, on the surface with the




formed before the step of formng a light transmssion flattening film As
ment i oned above, according to an optical recording nediumof an exanple
enbodi ment, by formng a hydrophilic naterial filmon the |ight
transmssible flat filmformation surface, in particular 39n the face
with the 9 23 February 2005 bondi ng strength thereof belna ﬁB

peel -of f of the attached |Iight transn155|ble flat film and thlckness

unevenness.can oi.ded s S.to | veth rel iabi |4t L,
accor dlbr%1 %9 sﬁlfe Xlt it ﬁrﬁ%fh gt di’ gﬁbl ge%ftbéﬂ@r%fnt%ebg@#te%r%%%ng a
hydr ophiiljheé MBifishdksihid mriand tiher, ea&t&r thOF ph&gk auhbgBhnd ANSHH SHlebl €
flat fllmat the time of the light transmssible flat film the
phenomavonded scepel Lo ngnpofovehehd |l ifablid€prmation material liquid al so at
the filmformation layer rim part_ gap at the tine of formation of the

| i ght transm ssmltc,eq‘r%trfuamcc%ﬁ%lee at@o.%ear%te&&rﬂdtrhgme &here pF edBnt

i nventin elll%p sm oan eni f AN ani c
mat er i axehaz\)/ 8vcé/la gf%qltptlsltg) ra e%\‘ltngp r%l ey(?}:gﬁbrﬁ%aé\il ng aégﬁé?t
wavel ertqttlhncaen%e {REMRG M a0 AXTR I%ntllg%rtf a’é@aﬁ@?{%éﬁlb@@d A1 high
adhesi on strength by spin coating. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1 is afSichenatt ctheossisectdonahevi envgbft abraemsods siebil cof fatopti tml
recordi ng nedi um accordi ng to the
the phenomenon o¢f repelling of the flat film formation
material ligquid also at the film formation layer rim
part gap at the time of formation of the 1light
transmissible flat film can be avoided.

According to the present invention, the 1light
transmission flattening film formed of an inorganic
material having a low absorption rate for a blue light
having a short wavelength can be formed with an excellent

surface property and a high adhesion strength by spin

coating.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross-sectional view of an

embodiment of an optical recording medium according to the
present invention;

FIG. 2 1is a schematic cross—-sectional view of a

half part of an embodiment of an optical recording medium
according to the present invention;

FIG. 3 1s a schematic cross-sectional view of a
half part of another embodiment of an optical recording
medium according to the present invention;

FIG. 4 is a <cross-secticnal view of an

enbodiment of

10



present invention; FIG 2 is a schematic cross-sectional view of a half
part of an enbodi nent of an optical recording nedium according to the .
present invention; FIG 3 is a schematic cross-section23d Febraary@00a hal f
part of anot her enbodi nent of an optical recording nediumaccording to the
present invention; FIG 4 is a cross-sectional view of an enbodi nent of 10

23 Febru 2005 a head part  of a recoydin roducti on device_for an
~opticaP g?é‘éoﬁ’%ﬁ%é’ﬁ?@dF&ﬁPﬁ@éﬁgdl’?ﬁPWﬁ{%%ﬁ 9? ﬁ?elff%rﬂq GREiERE 5 is a

f di h f di
eor ot eePEA i At 5o 2RRh Y +& MR TR ens iBurtatoReor ding to the
pr esent |nvent| G.chisQa'?ké%é“gg%@55P81C€B§§c§@9£1§ﬂ%& vi ew of a half

um

part of another enbodi nent an optical recordin according to the

presentmbBY EALAOGE Bl Head bard é@fher%docrd%@ssréﬁﬁéamonvu@%eé a hal f :
part of another enbodi nent of an optical recordlng medi um according to the

p_resentorna@rtbpamalFlr_@coirdm?améd:mﬁr@tdcmariﬁgsweeﬁé andsenirew of a hal f
part of another enbodi ment of an optical recording nmedium according to the

presentinvaneidnon, FIG 9 is a schematic cross-sectional view of a half
.part of another enbodi ment of an optical recording nedium.

FIG. 6 is a schematic cross-sectional view of a half
part of another embodiment of an optical recotdingrmedium
according to the present‘invention;

FIG. 7 is a schematic cross-sectiocnal view of a half
part of another embodiment of an optical recording medium
acqording to the present invention;

FIG. 8 is a schehatic cross-sectional view of .a half
part of another embodiment of an optical recording medium
according to the présent invention;

FIG. 9 is a'schematic cross-sectional view of a half

.part of another eﬁquiment of an optical recording medium
according to-the present invention;

FIG. 10 is a schematic cross-sectional view of a half

' part of another embodiment of an optical ;écording medium
according to the present inﬁention; SEEERA

FIG. 11 is a schematic cross-sectional view_ofqarm

) pr1501pal part of another embodlment of an opt1ca1 recordlng
,medlum according to the present 1nvent10n- and

FIG. 12 is a schematic cross-—sectional view 6f a

conventional optical recording medium.
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according to the present invention; FIG 10 is a schematic cross-sectional
view of a half .part of another enbodi nent of an optical recordi ng nedi um
~according to the present invention; FIG 11 is a schenpsFebroag®e5ect i ona
view of -a- principal part of another enbodi nent of an optical recording
medi um according to the present invention; and FIG 12 is a schematic

cross-sectional vi ent.L.o gﬁgicgl rﬁcording medi um 11 23

February 2005 DESC%%{%I&%O%E&EKE %lm NS Enbodi ments of an.

optical recordi ngaiRdia,a0d,2 oﬂ%}%-téacin rgg&?ﬁg%{go e@,]qlmoghlgcgl recordi ng
e

medi um according to the present i ntron w explalned. First, an

opti calpriReetdbAdndBtd! Moy bh Bt exRl A daskailOpbhtah {&&dihgdegedi un An
optical recording nmediumaccording to the present invention I's an opti cal
recor divhg presunt f Divengent Widlabel €astairde of recording and repr oducti on
~of information by light irradiation, capable of having various kinds of the
optical' recordi Igjinsedi am opticalirsddordingsmedias willhaseegpbadeed.ype
optical recording nmedium a magneto-optic recording medium utilizing the
magnet doppiralefeeerdimnaedipimgnent recordi ng nedi um having a pi gnent
recording |ayer. Mreover, an optical. recording nmediumaccording to the
present inventi oftrePtagdpt IeRTEY medimsaerording dicskheapresent, and a
‘sheet..

invention is an optical recording medium for executing at least
one 6f recording and ﬁeproduction of information by light
S irradiation, capable of having various kinds of the optical
| - reqording medium configurations, such as a phase change type
optical recording medium, a magneto-optic recording medium
ﬁtilizing the magneto—optic effecﬁ, and a Pigmént recording
‘medium having a pigment recording layer.
Moreover, an optical recording medium according to
the present iﬁventibn may adopt wvarious qums such as a disc, a
cafd,_and a sheet.
| FIG. 1 is a schématic cross-sectional viewrof the
basic éonfiguxation of an optical recdrding medium M_with a
~disc-~like disc configuration. _ | |
| In this case, a substrate 1 having a central hole'la,
- with a minute concave-convex pofﬁion 2 including various |
information pits, tracking intermittent or continuous grooves G,
~.and lands I formed on the surface, is provided.
Furthermore, a film formation layer 3 having at least
-a récording layer is formed on-the sﬁrface,with the minute

conéave—convex portion 2 formed, of the substrate 1.
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FIG 1 is a schematic cross-sectional view of the basic configuration of
an optical recording nediumMwth a - .disc-like disc configuration. In-
this case, a substrate 1 having a central hole |a, wi t23Eebrianyt2005
concave-convex portion 2 including various information pits, tracking
" intermttent or continuous grooves G and lands L fornmed on the surface, is
- provi ded. Further e:.a [ ' 1 ay \ | t .l t a
recording | ayer i's tbﬁﬁédtg%n¥%§£g%%?gggfﬂmﬁéﬁe?hgqﬁ%E%Pgldggﬁé_ve-convex
portion 4ihatiRg, fbr Id@mpHRSt hakerlectdRor?FiR0" YA YA i3t is, the film
formation | ayer 5 I's provided by amnating, for exanple, a reflection
film a:lécbﬁrﬁ@.ﬁgﬂlé%ét, 4 eEendcegid aVSfer A dhdelragtheE, | Afreradd further, a
material |ayer to be the base |ayer of a flat film or the like. The film
for mat ilagyelrayer b@ o \babed 1a9ecasof ta ciheds flile, Tbputke XikRGaVeheonvex
portion 2 formation range of the substrate 1, has a ring-1like
non- f orfiidm dormakboriQaperhSuprévided ism asf tioheofret nthd orimmttieon | ayer 3 in
the central part, that is, the part with the central hole la forned of the
subst r §PECRVenAANEEX RIS Ai henal iTh rangen@ Lt hee stithstrake a.r hag-1i ke

non- formgtion area Al, simlarly withoyt formation of the film_formation
layer 3 FANPRLLKS BQPRRIOEREAQR 5R for WibYOREt oMo PheBhR FAH I n the
part other than the areas AOand A ., aring-like formation area A with the
filmfdermatdan| tguer 3 inothedcemaralopats phavi ded. the mHaygt with
concave-convex portion is produced qn the

the .central hole la formed of the substrate 1, and a
predetermined width around the same, and a ring-like non-

formation area A; similarly without formation of the film

formation layer 3 in the circumferential rim part by a

predetermined width. In the part other than the areas Ay and
"Aj, a ring-like formation area A with the film formation iayer 3

formed thereon, is provided.
A minute concave-convex portion is produced on the

- £film formation layer 3 surface, reflecting the minute concave-

convex portion 2 of the substrate 1 surface.

A surface flat film 4 is forméd,rcovering the film
formation layer 3. In the present invention, a hydrophilic
material film 11 having a hydrophilic pfoperty is formed below
the surface flat film 4 in the present invention.

| As mentioned above, the hydrophilic material film 11
has a 40 [dyne/cm] or more surface tension. The hydrophilic
material film 11 is formed so as to cover the film formation
layer 3, and the area B across the substrate 1 surface at ieast-

in the non-formation area A, in the central part of the film
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-filmformation layer 3 surface, reflecting the m nute concave- convex
portion 2 of the substrate 1 surface. A surface flat film4 is formed,
covering the film formation layer 3. In the present iz2/eshruamny 2085
hydrophilic material film 11 having a hydrophilic property is fornmed bel ow
.the surface flat film4 in the present invention. As nentioned above, the

hyd | ] ] | fq N 40 vne/ . f i on.
e nydeanieion Lhfte A aroeh 481 1ot ‘g RS T T PRBGR AT 1

The hydro erl Oor ed so "as

for mat iR qhkA%EFt Bon AW iNERAT a%{ Q85 ihst € f at | east
in the nog;foﬁnat%%h aréé Ad i%ﬁ?§% cgntré%&323593f£?%é°%ﬂ?#§f%ﬁgb February
2005 fqh&&hkganlgaygrig_ that is, the end face of a difference-in- height

porti.on 10 in-the Tnner circunferential rimof the film formation |ayer 3.
A light transm s<i llight! etahsmiestiBlid lf3atheilrggedil sirdeceugletine film
formation | ayer 3 so as to provide the surface flatness. The groove G on

t he sulbsstrfate ¢fishd diifded forhetioexkagdre,3 spi hal ty, poovidnagrirically, with
the land L formed between the adjacent grooves G In the present

i nvent FgALaset Abrtegssenbodi ment with the information recorded on either
one of the land L _and the roove G or a |land-groove recordi ng enbodi nent
with the inforndiCoATPRERrEeP dihhsihsthate ahdle taidethe f§Foove G can be

adopted, In.this case, the height difference of the lapnd L and  the groove
G ie oEramBlee SRRy OF CRUCER IS iigin Voth the ladd L TcTmea 0 9%

“between the adjacent grooves G.
In the present invention;.either an embodiment with -
the information recorded on either one of the land L and the
' groové G, or a land-grecove recording embodiment with the
infdrmation recorded on both the land L and the groove G, can be
- adopted. In this case, the height difference of the land L and
the groove G is set so as fo_hardly produce the light ‘ |
‘interaction ﬁith respect to the recordihg‘or reproduction
irradiation light for the-0ptica1 recordihg medium.
The substrate 1 can be comprised of, for example, a
substrate of a heat resistant resin, such as a polyether suifone
{PES), and a polyether imide (PEI}), of a glass substrate,,having
about a 0.3 mm to 1.2 mm thickness. | |
The reflection film of the film formation 1aYef 3 has
- a function as a refleétion_layer'for reflecting a recording
light beam or a reproduction light béam which was incident on
the optical recording medium and transmitted the recording layer
A‘of_the film formation layer 3. The thickness thereof is, for

example, about 50 nm to 200 nm. It can be provided as, for
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interaction with respect to the recording or reproduction irradiation
light for the optical recording nmedium The substrate |I can be conprised
of, for exanple, a substrate of a heat resistant resi28 Fshrodry@00%

pol yet her sulfone _(PES), and a polyether imde (PElI), or a glass
substrate, having about a 0.3 mmto 1.2 mmthickness. The reflection film
of the filmformation.Layer 3 has functiopn as a refl|lectiqn_|ayer for

ref | ecEFHIPLE r &b E@)im PT it %eaﬁﬁ(?ry glﬁ'@pﬁﬁﬁb’&i%rﬂqq Gt THL%m whi ch was
i nci degltl'.&%&heé%me optical recording nediumand transmtted the recording
layer “0O e Tilmformation |layer 3. The thickness thereof is, for
exanpl e, about 5 i : r Hgﬁgf 4 23 February
- 2005 exanpl e, anHCA)\ gﬁ?’mzt%% grrlgf&letcgﬁ?gygﬁrﬁnﬁ | ngﬁ%dl ghrllrlnn?il'zl m
thicknessy HieRire-hbRtiShé@CHIMILidd Bl 8 PEPYEEEhM A ) 0but 0§l &6 t he
above-nentioned function as a reflection film but also a function of

appr ops i Al HiX eFutppgophtatdBf redeciitfihystns £rormal ke fraesodi goh ayer .
Therefore, the reflection filmcan be conprised of a material netal having
a desithkel refdmidngnieyend Tlheremdregondectefiegtian failmalchanbeal , a
~conpound of a netal or a half-netal, a sem conductor and a conpound

t her ecfonpriirad ofap mpheripel aietabhesniag, aj desixed neflegsadceorndsi on of
the reflection filmby a corrosive gas contained in the air, or the |Ilike

for feHheIIalcIfGRAGLTHEY oRT calhdaligéadr i 37O AT AoPABRI 0P i s not
' ex,ecu.tae qlalllri-tmhee(:a\f,C(I':lmsé%igén&uhc%:ocrerélltnrdala Qgrln}goxln?d thereof, other than

the metal.

Moreover, in order to avoid corrosion of the

reflection film by a corrosive gas contained in the air, or the

like for fear of changing the optical characteristics, film
formation is not executed in the vicinity of the central hole 1la
and the vicinity of the outer circumference rim in the substrate

1 as mentioned above, the areas A, and A; are formed.

Furthermore, in the case the optical recording medium

"M is a phase change type optical recording medium, the film
fo:mation'layér 3.may have a configuration comprising a phase
change recording 1ayer} énd dielectric films 6f a light
transmissible dielectric layer having a function of tolerating
the reéording layer deformation as provided above and below

- sandwiching the same.

The phase change recording 1ajer can be comprised of
materialé which reversibly phase-change'between, for example, an
amorphous state showing a low reflectance and a crystalline

state showing a high reflectance with respect to a reproduction
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and the vicinity of the outer circunference rimin the substrate | as
menti oned above, the areas AO and Al are fornmed. Furthernore, in the case
the optical recording nedium Mis a phase change type 2pFéetmairy266%r di ng
~medium the film formation |ayer 3 may have a configuration conprising a
phase change recording layer, and dielectric filns of a |ight

transm ssjple dielectric Layer_having a function of tolerating the
recorgiﬁ%ﬁ€3V§¥“d%V%Hﬁﬁfi6ﬂ AU HARA 3 F69RTENAE IR CO9RBwi ching the

sane. e change_rgcordi | ayer .c be conprd %$¢ﬁ terials which
revers%%ﬁ@gp a@é¥§%3n§8 gétm%é%%k?oﬁﬂb%gggFSI %“Wﬂg#§$ du?ng?5§  showi ng a
| ow ref ], egt abeR-ANd @ al 1 ihe st at é]{}%m Lgh refl ectance with |
respect to a f@%ﬂo%€c5ﬁ§§§%s %gﬁf%%?hé$y USQ%igﬁgg éaﬁﬁéug as, in :
additigg 0 a CGeSbTe of a chal cogen conmpound, a Te, an Se, a GeTe, an .
| nSbTe, 'nSeTeAg, an InSe, an InSeTlCo, an InSbhSe, a Bi2Te3, a Bi Se, an
Sh2Se3, and an Sh2Te3. Mreover, the above-nentioned dielectric layers to
be forned aboveMaRBOWRF okhchabpRgsBerhapped r&idafitidc| 4§eers wakéw chi ng
the sape can he provided, for. exanple, as a ZnS-- Si02. Furthernore, in the
case tﬁE&Tﬁé“%éﬂV%r@BGrg?%ﬁwhEQﬁtﬁ%asﬁ ChARIREEREP I UM il@YPEeor di ng medi um
the fi ion.layer 3 have. . onfiguration conprising the
above-érrée% V?%Jr%‘ % é:ih eégjl“%nc?% pe{:oéﬁlglegét%?g ?ﬁwqerfa&g B 2%%" SiN a
.recorQ§£ﬁk. | ayer including a first nmagnetic |ayer nmade of, for exanple, a

Furthermore, in the case the optical recdrding medium
M is a magneto-optic recording medium, the film formation layer
3 may have a configuration comprising the above-mentioned
reflection,film, a dielectfic layer made‘of an SiN, a recording
layer including a first magnetic layer made of, for example, a
- GdFeCo 1ayer, and a second magnetic layer‘made bf, for example,
éinFeCorlayef, and a light transmissible dielectric layer made

of, for example, an SiOz.layer and an SiN layer successively

formed thereon.

Then, the hydrophilic material film 11 to be formed
L i':.-oﬁ the film formation layer 3 is made of a hydrophilic film
| having a 40 [dyne/cm] or more surface tensiqn, for example, an

$i0; film formed by sputtering, an A,0; film, an SiC film, a’

diamond-like carbon film or the 1ike, suéh that the light
transmissible flat film 4 cannot be repelled a£ the time of
forming the light transmissible flat film 4 to be formed
thereon, for eiample, in spin doating, and a baking step
théreafter.

Accordingly, as mentioned above, since the
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GdFeCo | ayer, and a second nagnetic | ayer nade of, for exanple, a TbFeCo

| ayer, and a light transm ssible dielectric |ayer nmade of, for exanple,- - an
Si 02 layer and an SiN | ayer successively formed ther e2gFebFirep200fhie
hydrophilic material film11l to be formed -on the filmformation |ayer 3
I's made of a hydrophilic film having a 40 [dyne/cn] or nore surface

sic i pyorgbndiiiidbertdy Bl Al Ih ALY B SRULLEARY ackboriene gnt '

e car

trans”&%ithSrﬁééioﬁi#%?é% %aHQQEngeEﬁéﬂ¥§Ad¥$in?L%%Q%EPi%ﬁﬁf@he HgRm ng the

light transmssible flat film4t e forme ) exanple, in spin

‘coat i ngoraAdidn bakéh SbePrhs hel BRfddiina tAGROLE;E8! ¥, @S paBRtLRNed above,
since the 16 23 February 2005 hydrophilic material film11l is forhmed by

P pahnenBcEaRerdT Sark, | RGO B MMkadl Glned 3! RIANRASIAATY | BYE

and the non fornati ar éa fhe™ I on ; ticular

in theag@nthal aPpfdrerdd2alinl fe gkt O5Srd i fiid M e&%&m&@y%ﬁ and the

di fference-in-height portion 10 at the boundary respect to the

non- f oreBHeed €6 Sghd\ho- fotRatesh ratedal ! at £E@Q|:éﬂﬁ1§hlogakﬁ,e surface fl at
- film4 formed by spin coating and the baking step can be avoi ded
ef fectirgbyi gNenft ' r she dif £ er =in-hei ght
‘portion %0.: .%uf?ﬁg%ggpgfg§ﬁe££§$2@?' %hgfﬁgﬁé §¥ﬁ%%¥f&§%§§g e%nﬁn t he
case the baghigtdwpsWansbbl 8vbldda fddfBctivRilgkaess 4t dHewaigkhan the

“height of the difference-in-height portion 10, for exanple, it
surface part of the difference-in-height portion 10.
.Furthermore, the effect functions effectively even in the cése
the iight transmissible flat film 4 thickness is lower than the
height of the differencé—in—height portion 10, for example, it
is 100 nm or less. _ |

| The light transmissible flat film 4 formed on.the
hydrophilic material layer 11 so as to f£ill the minute rugged
surface of the film formation layer 3 is coﬁprised of a material
~having a transmissivity wiih respect to an irradiation light
toward the optical reéording medium M as well as capablé'of
providing a flat surfaée thereof.

The light transmissible flat film 4 is desired to be
made of a spin céat material because the light transmissible
flat film 4 can be formed with the excellent flatness by filling

 the concave-convex portion of the light transmissibie flat filﬁ
4 formation.surfacé by the film formation itself in the case of
the spin coating method.

Moreover, the thickness of the light transmissible

flat film 4 is set to be 400 nm or less, for example, 200 nm to
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I's 100 nmor less. The light transmissible flat film4 formed on the
hydrophilic material layer 11 so as to fill the mnute rugged surface of
the filmformation layer 3 is conprised. of a naterial23 Retvuag 2805
~transmissivity with respect to an irradiation light toward the optical
recording medium M as well as capable of providing a flat surface thereof.

The light, transm ssible flat film4 is desired to be nade of a spin coat
mat er | gﬁ%"bé’éaﬁg‘atthéﬂ iftf o aﬂsﬂ‘@s%ﬁl‘g T4 4% 30/ RS e 1BO%E with the

excel lent flatness by filling the concave-convex portion of the |ight
transmssible flat film 4 formation surface by the filmformation itself

i n the case of t$§?é3yé} cgef%ggbfg¥éyg$lewggggvg%Fr%%gygIﬂ ckness of the

light transmi ssib flat fi Is set to 4 r less, for exanple,

200 nMyr@nkhiddibRPEUABerA0Q5 £30R BMnddad HeS ro2@BaN8E 04 tiyd and L, and
300 nmon the groove G Moréover, it is preferable that the |ight

t r ansmitsanemikhkabh efifgduing hasbeuhl PEIW WavEAgOh 8olhmétion transmi ssion
flattening material filmhaving a formation tenperature of 150C or |ess.
The | i ¢dlemperatenesst orb (9Caktredeng. neheriiajhtc amwahentosnsdn tilleadengn®OG ( Spi n
On @ ass) having a burning tenperature of 150C or less and nainly

cont ai Hiafgrspd2can s tilsotganby $RE ofSpEIn OhoflagahphavingHe LT- 101

(produced by NI SSAN CHEM CAL | NDUSTRIES, LTD.) .to be a | ow tenperature
har d nggpﬁggnﬁg@9$gﬂture of 150°C or less and mainly containing S§i0;

.to be an inorganic material, for example, NHC LT-101 (produced
by NiSSAN CHEMICAL INDUSTRIES, LTﬁ.) to be a low temperatufé
'hard coating material.

Thus, the film formation temperature of the light
transmission flattening film 4 is set to be 150°C or less. For
the substrate 1 constituting the optical recbrding medium, |
thérefore,,it'is.possible to use an organic material which is
inexpensive and is excellent in mass production, and -
furthe;more, has a lower heat resistance than that of a general
inorganic material substrate. The o;ganic material substrate
can be constituted by a resin substrate forméd'of
polyethersulfone (PES) or polyetherimide (PET) having a high

"heat resistance, for example. - '

Furthermore, the light transmissible flat film 4 can

- be made of a 1ight‘£ransmissibie flat material film having a 150
°C or less formation temperature, for example, a low temperature
hard coét material, NHC 1LT-101 (p;oduced by Nissan Kagaku Kogyo
Corp.). | |

By forming the light transmissible flat film 4 as a
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Thus, the filmformation tenperature of the light transm ssion flattening
film4 is set to be 150C or less. For. the substrate 1 constituting the
optical recording nedium therefore, it is possible t28 BEsgguap2009ani c
material which is inexpensive and is excellent in mass production, and -
furthernore, has a | ower heat resistance than that of a general inorganic

teri . bstrate. T ' teri bst rat b tituted b
fosin Sttt Seeleline ity 5 Jelherehi torer Red) 10 RoPp el m do (PEI)
havi ng. ' h ' f | . . ' |.I-ght
tr anon 22T A o epofiu e ihe LA RED! £ ol afhinEfe MG
mat er i ateddddinAubagud P bCulliel 895 16TGEIAN { ERRCLALY GroilorE¥aTPl ) @

| ow tenperaturé hard coat material, NHC 1LT-101 (produced by N'ssan Kagaku

Kogyo diaamik: mByetoalnsipbdthade ghhtt hadsdrissi beatfl kakifidnpd awra 18 23
February 2005 light transmssible flat material |ayer at a 150C or |ess

f or mat iioh exeepdeatly apadheradosbdate dn corpipedisiget besoptswal asr acor di ng
medi um can be made of, in general, the above-nentioned organic material
subst r dtes irhgublatate | swWHhEstingesi beancegsimtanti sesxuel $ecit las mass- pr oduced
at an inexpensive cost, such as a resin substrate conprising a heat

resi st ALYEEEeR, saliEen APES) pangdeneelvetiiarm ippes) (PERY- a pol yet her i nide
(PElI'). Moreover, the light transmssible flat film4 can be forped into,
for exanple, a mifeY erté??ﬁ%‘g%?etr?&sﬁéa?lbi%pfe]ﬁfecﬁﬁ}“hﬂocf‘?n%% or nore.
formed into, for example, a multi-layer structure formed
.repeatédly two times or more.
The specific configuration of.the optical recording
medium'M will be,explained further, but the present invention is
 _§0£ limited théreto. |
First, an‘embodiment in the case the optical -
recording mediqm M is a phase change opﬁical recording medium
will be explained. |
" [Phase change bptical recording medium embodiment ]
| FIG. 2 is arschematic cross-sectional View‘of a. half
part of the phase change optical recording medium. In this
case, the film formation layer 3 is formed on the substrate 1
with the minute concave-convex porﬁion 2 formed thereon
including, for example, a 30 nm depth groove G, and a land L

formed between the adjacent grooves G'formed, except the central

part non-formation area A, and the circumferential rim part
ring-like non-formation area A; (not shown).

The film formation iayer 3 is produced by

successively forming, for example, a reflection film 3a of a 100
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The specific configuration of the optical recording nmediumM wll be

expl ained further, but the present inventionis not |limted thereto. -

- First, an enbodinent in the case the optical recordi g Festuarg2d%s a phase
change optical recording nedium w Il be explained. [Phase-change opti cal

rrecordi ng medi um enbodi nent] FIG 2 is a schematic cross-sectional view of

a half __pagt of hange,opt i r ecar di.ng dium. Ln this case,
the film ?gﬁﬁgt%%ﬁlgﬁgﬁﬁﬁ'sgf g?n@% %ﬁ%gngugéﬂf a{rjgrﬁt raﬂne ﬁc%ﬁécm' nute -
concav zgonégx ggﬁ%ion 2 formed thereon including, for exanple, a 30 nm
dept h §r1 BvePq Nt K CepBI ekt R IehEear 4ttt laKedodEs a8 f or med,
except e al .part non.formation area AQ and th i rcunferential rim
part Flgl%g}-%?(g‘ééln Pkt Pofl a?lggtlﬂcqf %&'ﬁgﬁm ‘?’cgl’ﬁi ‘ﬁiellﬁ']cFBiLﬁat i on | ayer
3 is produced b successively formng, for exanple, a reflection film 3a

of a 166149393 by MFOGEiRkh $H ddse 1avesy 3ei af the dmsenlaesk znS Si02
ot G LR MU A B IRAS RA
s B SR S BT B T [ o
formed over the. ooy PRdrSPLLR npAorldy, FXBROPE 1d EdRHE bk thD 1 5o
the bsaefheyTaydd dhensl €elaUféARR ¥ hgedi Bf eepacers | Ruhehght 10

base layer 3e, the side surface of the difference-in-height 10

by the non-formation area A, at the central part of the film
formation layer 3, and the substrate 1 in the area A;. The

_hydrophilic material film 11 is formed‘by,‘for example,.
sputtering a 2 nm thick Sio,. |
The light transmissible flat film 4 is formed on the
hydrbphilic matérial_film 11.' In this embodiment, after
forming, for example, a 58 nm thick light transmissible flat
film 4 by a spin coat method, a 25 nm SiN surface layer 4b is
_forme& by sputtering. | |
| Next, an embodiment in the case ﬁhe,optical recording
rmedium.M is a magneto-optic recording médium will be explained.
'[Magneto—optic recording medium embodiment ]

. FIG. 3 is a schematic cross—sectional view of a half
pait of the optical recording medium, that is, a magneto-optic
récording medium. As mentioned above, the film formation layer
3 is formed on the substrate 1 with the minute‘concave—convex
portion 2 formed thereon including, fof example, a 30 nm depth

groove G, and a land L formed between the adjacent grooves G
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by the non-formation area AO at the central part of the film formation

| ayer 3, and the substrate | in the area AO. The hydrophilic material film
11 is formed by, for exanple, sputtering a 2 nmthick3Sdiuarybedsd i ght
-transm ssible flat film4 is formed on the hydrophilic material film11.

In this enbodi ment, after formng, for exanple, a 58 nmthick |ight

L ansmiggobihe Lhalee UMITARYLF. SPLO SORLAIRLIGE, .23 LN qurface | ayer

4b is or med ering. . an enbo n fie optica

recordi n% magi um Mis g maﬁgnet o-optjc recording nediumw || be expl ai ned.
[ MagneCorGpRF e diTg HFuﬁ+@§%&kﬁ%nﬂﬂﬂ"ﬁ@ﬂ@?t$°Psa%P%éheﬁﬂ??c .
cross-sectional view of a half part of the optical recording nmedium that
is, a AhgWBle-optic recording nmedium As nentioned above, the film
formation layer 3 is formed on the substrate 1 with the mnute :
concave-convex poet LdAM2LPHRHePTt HEYESN 3i AE| BEPEECed & exanpl e, a 30 nm

depth groove G and a l.and fornmed petween the adjacent grooves G 20 23
FebruagycﬁﬁﬁﬁlY -Xﬂﬁfrqé?gepkofh%x 9%ﬂa[£%ﬁieﬁ5ﬁ9%o$+&ﬂi Sfed AO and the

ci T oum Bhehl el PIh o) YL KE 10Tf QIR SBNAEER Mo g shown) . The

filmformation rayér 37S¥pro y successivel y “exanpl e, a
first Geettbl e T B Gen i tth dagBesd Lo Ao 1T layer 130
conpri gbffrifend Y Hed@ruaMgr laped) 4 119 i ¢kidRFBSR&S &SN
magnetic layer 13d, and a 25 nm thick SiN base layer 13e
continuously by sputtéring.

Also in this embodiment, the hydrophilic material
film 11 is formed over the surface layer of the film formation

:. layer 3, that is, the base layer 13e and the non-formation area

Ap at the central part of the film formation layer 3 in the

substrate 1 iﬁdluding the side surface of the difference-in-
"height portion 10. The hydrophilic material film 11 is formed
by, for example, sputtering a 2 nm thicklsioz.
- The light transmissible flat £ilm 4ris formed on the
. hydrophilic material film 11. Also in this embodiment, after.
;forming, for example, a 58 nm thick light transmissible flat
film 4 by a spin coat method, a 25 nm SiN surface layer 4b is
~ formed by,sputtering.

Next, a recording and feproduction device for
performing near field recording and/or reproduction, to which
the optical recording medium of the present invention is |
applied, in particular, a head part thereof will be explained.

[Recording and reproduction device for an optical recoxrding
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'magnet_i c layer 13d, and a 25 nmthick Si N base |ayer 13e continuously by
sputtering. Also in this enbodi nent, the hydrophilic material film1l s
formed over the surface |layer of the filmformation |29/ebr@ryld@d is, the
-base layer 13e and the non-formation area AO at the central part of the
filmformation layer 3 in the substrate 1 including the side surface of

the di Cezli p ‘The hydrophilic material film1ll is
| h%@&ﬁﬂfg; @%ﬁ%&@“&fpﬁ %’leaﬁfn'ﬁégé 2 nmthick Si02.. The Iight |

_transm ssible flairdilymig hsséﬂélﬁ@@l@rbfd%%_egewsﬂai'ﬁemato%r Lg! filmill
Al'so in this enbodinent, after formng, for exanple, a 58 nmthick |ight

t ransneggbllifeht abf fd |8 Para spln Rordsdietdineh 1.8 28 Aonvdfesuifyace | ayer
4b.-is forned by sputtering. Next, a recording and reproduction device for
per f or anngbheatité clahs @Qowsdi Ay a@%@rlm@mmﬂuml ansol bd Wiin@dt sildpe opti cal
recording medi um of the present invention is applied, in particular, a
head padetst k8Fepf2¥i || be expl ained. [Recording and reproduction deV|ce
for an optical recording 21 23 February 2005 nmedi um of the present

inventi on] FI G A leng JEABREEPELTFONY ddet phiartivewasrs 2@ agfbbbenent of
a head A | aser an1L converged by an objective lens 22 so as
to be: ? éé dﬁiﬁ?§aiﬁd E%i% 4%ns (SIL) 23. A lens group conprising

the. obj eCt ive | e%ezgeggdhéfger It & mlo%ag‘iledqu e loerjl:lca(il g}et5_324

dlrectlon and the in-plane dlrectlon of the optical recordlng
medium M, for example, the disc by a electro-magnetic actuator

25. Thereby, the lens group position is adjusted. Moreover,

since the objective lens 22 and the SIL 23 are held by the same

‘lens holder 24, the distance between the objective lens 22 and

‘the SIL 23 is maintained constantly.
The SIL 23 has a shape with a part of a spherical
lens cut off. It is disposed with the spherical surface side

thefeof facing the objective lens 22, énd the flat bottom

surface side facing the optical recording medium M. - The SIL 23
is designed for étigmatic focusing of the laser beam LB.
ff}_' The head paft,zi is disposed, for example, facing the |
'lith transmissible flat film 4 side of the 6ptical recording
-medium M according to the present invention as nearly as, for
. example, a 200 nm or less in distance for recording and/or
reproduction.
Moreover, FIG. 5 is similarly, a schematic cross-
sectional view of an embodiment of another head part 21 of a

near field recording and/or reproduction device with the optical
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The |l ens holder 24 is novable in the optical axis .direction and the

I n-plane direction of the optical recording nediumM for exanple, the-
disc by a electro-magnetic. actuator 25. Thereby, the23 eatsuay @06 position
is adjusted. Mreover, since the objective lens 22 and the SIL 23 are held
by the sane |ens holder '24, the distance between the objective lens 22

~and t 1.1,:23 i.S.Pai ' t ly. The. SIL .23 h hape with
Sart oftesorains, healhh M AR BIREARt Yayd i oR AaRReAdr | REEER on) ' °
f i f.ag bi gct 2 ' fl bot t
Sur acmie SnpbURERt £ A BEAROLE L Yoottty Tl Wbfedifle POLLOT o

for stilgmetize tecysivg 1 iteadeasebnbgasdif itheead P&Eé:(d%% | $4di sposed,
for exanple, facing the Ilight transmssible flat film4 side 3f the
optical recordi ngrhe Mmadisugrd:pCREY Thd) HeD dbjecRifsendnd VERhiqoORKLAS nearly
as, for exanple, a 200 nmor l|less in distance for recording and/or
reprod@&dfli 3. ibbreavierd dil G sBiidersP6i had lggn desmbesdt it €HoSS- secti onal

vi ew of an enbodi nent of another head part 21 of a near field recording
and/ or dERFEAGRL PHM dehAnse ofi thet Aptbpal cedczding mediuwmry t2G@Hgheaor di ng
medi um M of the.present invention adopted. Also in this enbodi nent, a laser
beam LB‘oyé-ngoH?'éﬁ@‘é’cF“b%% §BPwedi 98 ap eHar 27 .solBsthe peidsici2fent on a

SOl WPRELS oDl edSor LS e P QOB L2118, L5 SPhestiye e 22
“directigp BEtﬂch aﬂ:fco(}fditl-@emgakhﬁ% éﬁfoq{zﬂil Q:%emg%lnugll,lvl ::Elpc{ Q:l‘rll%h a
slider 26 floats through an air bearing by the relative '

migration of the optical recording medium M and an air flow
_ generéted by the rotation of the optical recording medium, for

example, the optical disc so that it is opposed close to the

optical recording medium.

Thus, the head portion 21 is opposed close tdrthe
light transmission flattening film 4 side of the optical
recording medium M according'to the present invention so that
récording and/or reproducﬁion_can'be carried out.

Next, a production method for an optical recording

'} ‘ mediuﬁ according té the present iﬁvention will be explained.
| [Production method for an optical recording medium}
According to a p;oduction method of the present
- invention, as shown in the schematic cross-sectional view of
.FIG. 6, a step of producing the substrate 1 having the aboﬁe—
mentioned minute concave-convex portion 2 formed on the surface
-is_included.

The substrate having the minute concave-convex
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hDving mechani sm (not shown) of an arm27. In the slider 26, noreover,
predeterm ned pressing force acts elastically toward the optical recording
medi um M through the arm 27, and the slider 26 fl oats23 Feouai 2805 ai r
~bearing by the relative mgration of the optical recording nedium M and an
~air flow generated by the rotation of the optical recording nmedium for

exampl e he opt)c disc.so that it is oppqased.close to the optica
ooy PRELAGH IS HArtel K nean Strme i, BDIRCeinn R MIGAE FolbRe 11 ght

' transnkgii?gsiéattening film4 side of the optical recording nmediumM
“according to the present invention so that recording and/or reproduction

can be carried oulvelixtivapr A bs9R BRLORLT AL PLLERLoL £ O i N0

‘medi um according to the present 1 nvention w oducti on

met hodchfr bantcdmtd s, alroreeghfbng, Bylidide (PReLbELIPNd P A BlRJuUskiAB Mt hod
.of the present invention, as showi in the schematic cross-sectional view of
FI G ' 6wishsaemiraviedet Rgyt berswd stdsdine apphawi ngn téiee aludseratent i oned

m nut e concave-convex portion 2 forned on tﬁe surface is included. The
substrat e havi ngAshehownuir doncanhemnadivesr@3s-23=dtalmnadr yi@0056f portion 2 is
formed by, for exanple, injection nolding of a PES, PEl resin.

Al ter nﬁﬁgve?y,tft%eflﬁﬁﬂnlﬁpmbﬁi@avbamﬁehaﬁémi ah eastam ecbodied, for
exanplf, by a_2P (photopol ynerization) method wth an ultraviolet ray
curing ﬂgg%l n %Hﬁleldg&ooﬁst ke BEPRysettdie mnute concave-convex portion

reflecting the minute concave-convex portion 2 on the.surface,
is formed on the éubstrate 1, for exgmple, by suCcessively
‘_ sputtering the above-mentioned films 3a to 3e, or 13a to 13e in
each écnfiguration.
The film formation layer 3 having the recording layer
is produced by forming the film formation layer 3, for example,
the constituent films 3a to 3e, or 13a to 13e with the central

part including the non-formation area Ay, of the film formation

layé; 3 at the central part and the central hole la, and the
non-formation area A; of the outer circumferéntial film
- formation layer 3 explained in FIG. 1, masked by a supporting
mechanism (not shown). . 7 |

For example, in the case of aiming at the phase
change recording medium, as explained.in FIG. 2; the film
formation layér 3 is formed by successively sputteting fhe
reflection film 3a, the first diélectric film 3b, ﬁhe phase
change recording layer 3c, the second dielectric film 3d, and
the base layer 3e continuously;

Thereafter, as shown in the schematic cross-sectional

24




As shown in the schematic cross-sectional viewof FIG 7, the film
formation layer 3 having at least a recording |ayer, fornmed so as to
produce the m nute concave-convex portion reflecting 23Veebmary?e05
concave-convex portion 2 on the surface, is forned on the substrate 1, for
~exanpl e, by successively sputtering the above- nentioned films 3a to 3e, or

13a to 13e in _each co ratlon The fil.m._farnpati er 3haV|ng t he
r ecor dVAgY) QY F16 138'prt3’t?u grephibieinaaHel if Ilgianf 6f %?F"P € for

' h I
b S o ke 5 . B, o
the Ceﬁgﬁﬁgn%ﬁt SO ER! 0! o S iLhe s 205/ grmBpLon area A
P Shorai 588

of the outer cir erentl |Im formation layer ained in FIG 1f
ked b h

e noontef 2HER gg%e Tehitige a”to%(ﬂbe é&nﬂ%orgggmxi%ﬁa SeHES 57 The

fil t t h

(L FARERHLED | iind Sl 8" FESL DUUSRERR VSN AU G S res

recor dange| BYET e {dihaREANTaHL! PChiq Erld 5%3@@@@@10& hedaasg i@yer 3e

continuously. Thereafter, as shown in the schematic cross--sect'onal 24 23

~ Feb 2 f Fl hid | film11 is formed.
The  hy %o%%’gfflvéfvrﬁ’aa?ré:r epoptnt S SR RS S r g

'”ECha“ AW AN £ PN B A B L Ailg 1QUERL
“Ci rcu l?ﬁ][ part eo aLt he Pﬁl m formati on: Iayer93 ? ﬁel g
llmlted area of the exposed formation area A of the film

formation layer 3 and the non-formation area Ay in the central

part exposed to-thé outside.
As shown in the schematic sectional view of FIG. 9,
next, the light transmission flattening film 4 is formed. The
- 1light transmission flattening film 4 is formed through the steps
of carrying oﬁt normal spin coatiné in which a predetermined
amount of an SOG liquid containing SiO; to be an inorganic
material as a principal component, for example, is dropped into
the outer peripheral portion of the central hole la of the
‘.sﬁbétrate 1 to perform rotdtion, and subseqﬁently, the step of
curing the inorganic mgterial by heating, for example.
For ekample; the ﬁHC LT - 101 (produced by NISSAN
CHEMICAL INDUSTRIES, LTD.) to be a light transmission low-
temperature hard coating‘material having a formation temperatﬁre
of 150°C or less is coated through the spin coating and the
inorganic material is thus cured by the heatiné, for example.
‘-By:setting the formation temperature to 150°C or less, thus, the

substrate 1 can be constituted by an organic material substrate )
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substrate 1 clanped in a ring-like shape, and the formation area A of the

filmformation layer 3 and the non-formation area AO in the central part

exposed to the outside, so as to formthe hydrophilic 2f&feruay 2005 m 11, for

exanpl e, by sputtering in the Ilimted area of the exposed formati on areaA

of the filmformation layer 3 and the non-formation area Ao in the central

.part exposed to the outside. sgoxg I n the schematic sectional view of
sFo

As
FI G 9¥WHig«is LRGXPERHMIVS PRYsBPS Yeht tREFHG PPRM BeSSHaNSRed. The
light transm ssiop flattening.film4_is,for,med through the steps of
c;?ryiﬁﬁagﬁgh%§L It%ﬁﬂ*PQ§%§ﬁlﬁbmg%eﬁ%g%ﬁgggﬁ?gﬁg?er%ined anngnt of an SOG
liquid containin [,02 _t.o I hor LC s ri riQglpa
cgﬁponent, for eggﬁ%'eﬁgigggﬁggbégginéo fﬁggggfe?be?F%ﬁgfgﬁgggrtion of
the cenyal b8l &s! fofled B8, Febsbkahgld, {9 ARIFRTNGOLS RN orPRbie

subsequently, the step of " curing the inorganic matéerial by heating, for
exanpl aigher cexasplssibie MHe E1im 401 forF adiecedrbycdl SSAN 4GHEM CAL

- INDUSTRIES, LTD.) to be a light transm ssion |ow tenperature hard coating
mat er i &ormaviog, aefthermidfontheeapevatmert iaied HITddngl rschdrs susateedt hr ough
the spin coating and the inorganic material is thus cured by the heating,
for exdepl shepfitmetfomption flayant 3oRormapmtorr sheohydoidrlilcess, t hus,
-the substrate 1 can be constituted by an organic material substrate 25 23
Febr uaf#tegaslvhith ils fox8@54R8Fve and has ‘a | ower thernmal heat resistance

Lhan that of 't he Jnotgapi ¢ maert.olo el LaL8a TSP o 82455950, B8N0 11

fj - present invention, it is desirable that the hydrophilic material

film 11 should also be formed in the non-formation region A,

such as a recording layer in the peripheral edge portion. In

' ~the case in which the spin coating is used for the method of

_ fbrming a flattening film, however, a liquid is extended from an

' inner.periphery to an outer periphery. As compared with the
inner peripheral portién, thefefore;-the outer peripheral
portion has a lower possibi1ity of repellency. Eﬁen if a

thickness unevenness is present in the vicinity of the outer

peripheral portion, furthermore, there is a very low possibility
that the thickness unevenness might influence the data area of
the recording medium. Therefore, even if the hydrophilic

material film 11 is formed in the non-formation area A; in the

recording layer in the circumferential part, it is not that
.problematic. However, concerning the prbduction method of a
flat film, in the case a dip method (dipping method) is used
instead of the spin coat method, the risk of influence of the

flat £ilm thickness irregularity generated in the
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‘layer 4b is formed by, for exanple, a sputtering nethod on the 1ight
transm-ssible flat film4. For the surface |layer 4b fornmation, either of
.the above-nentioned hol di ng mechani snms used for the fi3 Fedraarg@00®n | ayer 3
formation or the hydrophilic material film1l formation. in the
description of the enbodi nent according to the present..invention, it is

desi r abl. h he. hyd hi | i ial  film.11 shoul be f d i

Che. nofAFGPRBEFBHE 1y BAT EACTS BR. G8F8 FER%r i fg9hay che O‘gvcéw : BLZE ald' ”f
d ' ' [ [ ti ' rt t hod o

form pediar BELESST drdutd 68 F0FasR) 1l B34 ndf - EBeHEEtd Mrdnds T nner

- form ng"af
Port Poin the, Bfeftd g Aokeboinine srtr

EPor e i SeEon iy bhe pHETAIL Fion HASE At duert §8SFbi 11 ty
of r | . E f t hi ckne neyenness is_present..in the vicinity of
?hergﬁteerenggri p@%&beﬁ%ﬂ:?gn?m?fusetrhué’!g’:{%f:& Fﬁ%?lé&r%g SR FB&/ Possibility
Lhat pRSdubLesheasperaaness: ol AdiduandRelie data area of the

-recording nedi um erefore, even i fophilic material film1l is

for rregf[haoth_@r n@gsrti&rlrr&teb_@&ﬁﬁ?amémxﬂ A a pe6ahElieh | A¥Sod Fokhe
circunferential part, it is nof that problerfatic. However, concerning the

pr oducthenopeidal wcordihlyameliih@y in the case a dip nmethod (dipping
~nethod) is used instead of the spin coat nethod, the risk of influence of
the flat filmtHHISknédsshoweqi anbodigener af ecthe rogttieal6 r2édoFébngiary 2005
circunferential part on the data area is high, the hydrophilic material
film 1T1edhBll Y- blhooptdchrh raecHding graditmod ahewn Aln FIG. 11

comprises the above-mentioned optical recording medium of the
present invention explained with reference to FIG. 2, wherein
sﬁ;face polish is executedrafter formation of the base layer 11

,-6f the transmissible ilat film 4, and after formation of the
surface layer 4b in the final step. That is, the filmlfbrmation.
surface of the base layer 3e and the film formation surface of
.the'surfaCe-layer 4b are provided as a polished surface.

" Thereby, the tip end of the minute needle-like projections
generated inrthe sputtering step cah be poliéhed. The state of
the‘remaihing polished projections 12 is shown in FIG. 11.

According to the optidal_récording medium M of the
present inﬁention shown in FIG. 11, since tﬁe surface pdlish'is
applied as hentioned above, the risk of clash of the opfical
lens and the optical recording medium M is lowered ét the time

-of recording and/or reproducing the information data by
approaching the optical lens and the optical recording medium M.

Although an embodiment of providing the surface

polish to the surface of the base layer 3e is described in this
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‘in the.recording layer in the circunferential part in that case.

Furt hernore, another optical recording medium and a production, nethod -
therefor will- be explained. [Another optical recordi n@3redbrusny 20@5 a
production nmethod for the optical recording nedium FIG 11 shows an

enbodi nent of the optical recording nediumM The optical recording nedi um

M shown in FIG 11 ' t bove- ment i aned opti cal ' di
of "t ho STEPASERD { (IHE GRS RBPH REk O (374 eEnRC ORbeFTted 2P filgr oin

-surfac Lish is_executed_ af . t ofc.the .layer. 11 of the

tr anoncBUEEPE iy Sr ST RS B BREEL BT el il pRBEE T AR KS S 40
the fi p. ; 1S5, 4 r | f t ; | ayer 3e
“and thgﬁkfﬁﬁ?fo%%gg%éﬁ§§h %ggb%€1£§ﬁgﬁ%ﬁ§%3§§%Igggfgﬁ% Q?%Q%fSGided as a
pol i shefeSHHAGENI1 ihelRRYialtheiimP1 ENd Bfe tFEclniheraafdlsy | i ke
projections generated in the sputtering step can be polished. The state of
t he regaiimingt pon i etheathed sjréateopsoiectomndenthe Fhfe id.thiecendeng to the
-optical recording nmedium M of the present invention shown in FIG 11,
since thnd shefoase pd ipgfl iishingpphe dehss Iayeri Seeduabave, tHumweaviesk of cl ash
of the optical lens and-the optical recording nediumMis |owered at the
time &P Feabily ngined & vespipdueier Ihaaawfisedntiibar dererupingappeoachi ng
the optical |ens  and the optical recording nedium M Although an enbodi nent
of proFPIERGEt PRLET d@ethﬁ‘oPF@ﬂd{-‘BeI%%éa’%ﬁPf%Q B neehdi9eafer 3e is

descri in,this 27 .23 February. 2005 enbodi ne | nce_t.he needl e-1ike
projec?&ghs?bén qgﬁﬁﬁiqnno&hgﬂe_¥léht transmlsSLB&é %iat film 4 1is |

aimed at in the state immediately after finishing the formation

of the hydrophilic material film 11 without pollution. However,

in some cases, it is possible to execute the surface polish of

the hydrophilic material film 11.
Moreover, such'a‘surféce polish method can be
executed by an FTP (flying tape polish) method or a method of
- using a grind head, or the like. The poliShing method is not

limited in the optical recording medium according tc the present

invention or in the.prodﬁction method therefor.

" As described above, according to the present
iihVéntion, the formation of the hydrophilic material film 11 can
prevent the repellency of the flattening film material at the.
spin coating and burning steps in the formation of thellighf

- transmission flatteniﬁg'film'4. Accordingly, it is possible to
. prevent a projection.ffom being generated on the surface of the
light transmission flattening film 4 due to the repellency.
Thus, the optical recording medium M having an excellent plane

property can be constituted. 1In particular, for example, in the
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sputtering step are proportional to the filmformation thickness thereof,
it Is also possible to execute the surface polish of the hydrophilic
material film11l. The effect in ternms of elim nation 23fFdbngargaodmce
projections is the same in this case and the case of polishing the base

Il ayer 3e surface. However, in reality, since a washing step is required

after executing the _surface.poljish, .i.n the enbodi ment expl aj Wi th

ref er efidee 1 whigh the PBPﬁgff%nk%ﬁm%ﬁﬁ? F&ﬁ&oprdhgﬁiggi§$e§+%@§hfiI m4is
-aimed at in the state immediately after-finishing the formation of the
hydr ophii| & ccerdt@)] @ortilpm in the HeRE1GH IAIECoRT %hﬁw%&ﬁ%' Y% sone cases, it
i s possible to execute the surfacqﬂPoJish of .thelgydr hilic ga%erial film
11. MoPERYRICe QickFhe Sdffsrenper LSt Bel ¥ ek it 4By tan™FTP

(flying tape, polish thod ar a nethqd of. .usi ' , t he

I(i kg. gﬂg“%b’r‘f%lﬁ%gl)%ngﬁoﬁgi%encﬁen 5 §5t%§§'t e agtp i?gﬁdp(g%%r%?‘%g medi um
according to the present invention or in the roductkfn n%%gpﬁ&therefor. As
descri gedeEdelan ofc Peeding 06 the Hrad&ning ﬁgéﬁt%o’ﬁ} RS EtYon of the

hydrophilic materigl film. 11 cap revent the repellen of. th attening
(71 m hiber FaIThE S8 OB AIEoa RAEPHTbHe R SPERSTTE s PEFHRE  on o

(the | OB il RN ARoLRRILEN Adidldo? LeBISRRAL N Yoad o 2apRIBHD © 1O

pr even o] el hg generdted on the surface of t I ght

”ans”i)ﬁéiggéﬂ@ iRGef bEMAe M1 tSHHiNG & aRekkearysildhus, the optical
recordi ng dium aving an excellent plane property can be constituted.
In particular, fag eyaeRtespedlitite odFed@sFobruaing 20Meb present
' inﬁention, although a radial film thickness irreqularity
generaliy called sfration is formed frequently at one to three
portions per one sample in the case the hydrophilic materiai
film is not formed, ggneratipn of the striation can be |
-_ restrained in most cases in the case the flat film is formed by
.rthe spin coat method after forming the hydrophilic material by
the.above—ﬁentiqned cOnfiguratidn.
Thérefore, the reliability of the optical recording
- medium M itself can be imprdved as well as the recording and
: repIOduction characteristics caﬁ be stabilized, generation of
the damage by the claéh'with the,optical system in the near
field recording or reproduction can be avoidedAowipg ﬁo'the
improved surface flatness, or the like. 7
| Although the hydrophilic material film 11 is formed
by attaching a material film with a hydrophilic property in the
above-mentioned embodiments, in some cases, the hydrophilic
"material film can be formed by applying a treatment of providing

the hydrophilic property to the film formation layer 3, 13
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‘case in which the non-filmformation region AOis to be formed on a
~central portion in the optical disc or the like, the presence of the
difference-in-height portion 10 in the non-film for g3 msbruargeoom AO of
the central portion greatly produces the generation of peeling of the
flattening film4 and instability due to the spin coating. According to
the structure and nethod of the present invention, however, stabilization
- can beSBarPFE&d out by the presence of the hydrophilic material filmi1l. As

to the specific f of L using ¢ i nvent.i on, ..although a radial
. Fﬂ(or% tv%r., t 39‘5;‘%%1%%1 %re%g)??g.ags t?(g L}m rth e

filmthickness irregularfty r ron-is rmed frequently

at oneg%gs%{qu_ eﬁv&%i&f%@g@%&donﬁssﬁéﬁ S '%hteﬂgriz‘;&ﬁ&ié}? RPN 11 C

mat er i mis not eneration of t striation can be

restr akR8ge EHr MsSte GRRE il tEACLE 288 tdlodd-RentiibAbd Sodd RG-aRY onkhe spin
coat nethod after form ng the hydrophilic material by the above-nentioned
confi gpuat ionis Thesdlayse tot bayr ehaabitd idah ¢l bAepepdi balan eparidamg. nmedi um
Mitself can be inproved as well as the recording and reproduction

char acrecostling mahivme ssiopbietli e dvapgbner atdndigofatidms deomagelilng tbe cl ash
~wWith the optical systemin the near field recording or reproduction can be
avoi dethewisg embadigneritypapdethe pYEResS at ness, or the like. Al though the
hydrophilic rmaterial film1ll is formed hy attaching a.-material filmwth a

hydr.ophi lic propdst FepRithed 2hRKRe- REROTERBE EADRA MEFEENti n some cases,
(e SRBLLLS, IBLS ket i P B TOTmd by, oGl N st B, O
-~ generated in the surface flattening step, can be avoided,
J improvement of the reliébility, and improvement of the yield can
-be achieved. |
That ié, since the surface flatness can be improved
in‘tﬁe optical recording medium M, the stability can be improved
in the ﬁear figld fecording and/or reprbduction. That is, in
'thg near field recordihg and/or reproduction devicé, the risk of
clash of the optical recording medium and the opticél.lens is
reduced so that the-stability of the operation can be achieved
'_ahd the risk of the damage of the optical syétem-facing
3.j adjacently to the optical récording medium M can be avoided, and
fu:ther, deterioration of the optical characteristics due to
unevenness of the aistance corresponding to the minute
ruggedness, so-called air gap can be avoided.
As described above, in the manufacturing methdd
accordiﬁg to the present invention,.thére is decreased a

possibility that a defect portion such as a nonuniform film

thiékness might be generated due to the repellency of the

30




23 February 2005 surface. Mreover, the optical recording mediumwth the
present invention adopted, as well as the production nethod therefor, are
not-limted to the above-nenti oned configurations, b3 Fébristy 2085l ess to
say that it can be adopted in an optical recording nedium adopted in
~various configurations according to the use enbodi nent,. and the purpose.
As mentioned. above, according to the present invention, since repelling
of the flpatening fidnchAcsRrdangly  behe geddacad ba emeangad aad thattening
step, can be avoided, . inprovenent of the reli %bi lity, and inprovenent of
the yi 8FdC€aft BRe ARTISAdd FeFRAEING MR 490 Py redieed at ness can be
inproved in the aoptical recording nedium he stability cap be inproved
in the near fiel&“ﬁ%ﬂ? Fagngoa Qﬁ(ékﬁ%gﬂdeﬂg%P%ﬁ9nﬂTﬁﬁqu§é%Fnlghésnear field
recor di of.r d Lon i i . C f :the_optical,
recor dk’%gsﬁg |éu4r;r? an %hg& p?i Eggﬂ%lgﬁ%s%i}?rfégﬁléggigg %ﬁ%{.‘ lfaﬁ%tn t 8bi | i ty of
the opgpgat h@&h{%aéb%;ﬁﬁ%e¥§@eaf‘9r adherdd %fve(ﬂenigbﬁ danmoe ehotlge opti cal
system facing adjacently to the optical recording medium M can be avoi ded,
and f ukiabelendeh @il @R @hot§&n D tnerlr iGhar aghethstiédse dwewhech
unevenness of the distance corresponding to the mnute ruggedness,
'so-cal kedhart wapebamthe a&hatdis, Asbllesdnidaedaabdviightn isheomkeuf act uri ng
met hod .according to the present invention, there is decreased a
possi busetlyinhexder deof docrpasei anreceitding denasauyi f b md inassibeckdess
m ght "be generated due to the repellency of the_ . . L .
effectively decrease the absorption of the light irradiation- in

~the light transmission flattening film. Consequently, a
. recording power canrbe reduced and a reproducing output can be
enhaneed,rfor example.
Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
. be understood that the present invention is not limited to the
~ above-mentioned enbodiments and that various changes and
.modifieations can be effected therein by one skilled in the art”
without departing from the spirit or scope of the present

invention as defined in the appended claims.
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30 23 February 2005 flattening film Accordingly, the yield can be enhanced
and the price of the optical recording nediumcan be reduced. According to
the present invention, noreover, it is possible to uszs Bebrught2005

transm ssion flattening filmhaving a |ow |light absorption rate for a blue
wavel ength to be a short wavel ength through an inorganic material. In the
case in which a short wavel th, %ﬁgt § @ blueirradiated light is to
be wused in order to increas Pecrarfi§9dinsity, it is possible to ,
effectively decrease the absorption of the light irradiation in the |ight
transm ssion flattening film Consequently, a recording power can be

reduced and a repr.odygl B U PUeANBY nBARARCES: (OEAKRTBLE. atlavi ng

described preferred enbodi nents of the“present inventiion"wth reference to
the acgeaBanyhd Go€nRtoRds anlit réfré@uctiorlerisreeflat ah Byha ighesent
invention is not limted to the above-nentioned enbodi nents "and t hat
var i oudrehdhgesomndompedisfingat i ons can be effected therein by one skilled
in the art wthout departing fromthe spirit or scope of the present
i nvention as defianedbshréabhe hppemged conaame-c8ives fkatiricar yo2H8% dhat i s
clainmed is: 1. An optical recording nmediumfor carrying out at |east one
of recér BRG] @8t Rofide vhere e dadby rgpdiatiemdisatioohe
conprising; 3 substrate having a concave-convex portion forned on
‘ carried out; ‘
a film formation layer provided with a concave—-convex
surface corresponding to the concave-convex portion which
| includes at least a recording layer over the main surface of the
substraﬁe; and
a light transmission flattening film having a
transmittance to the irradiated light which is formed on the
film formation layer through a hydrophilic material film;
wherein the condéve—convex surface on a surface of

the film formation layér is filled with the light transmission

flattening film and is thus flattened. :

2. The optical recording medium according to.claim
1, wherein the sﬁbstrate has a central hole,
the film formation layer having the recording lafer
- is formed by setting, as a non-film formation region for the
film formation layer, a central par£ region across a
predetermined width around the central hole over the substrate;
and

the hydrophilic material film is formed across the
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a main surface on a side where the light irradiation is to be carried out;
a filmformation |ayer provided with a concave-convex surface :
.correspondi ng to the concave-convex portion which inc2iEesuay 208ast a
recording |layer over the main surface of the substrate; and. a |ight
transmssion flattening filmhaving a transmttance to the irradiated |ight

which s, f d film d | I
fim ek Rt s danse. eaﬂf%&esb'r"-zf&el%%%%gﬁ%%? A
 fornathgﬁF%?¥§%EQ§I%b&#ﬁdofAEﬁbt S58RS éfon flattening film and

i-s thus e optica recor I ng me n1accord|ng to.claim 1,
wherein the substrate has a central hole, the f|In1fornat|on | ayer haV|ng
the recording layer is formed by setting, as a non-filmformation region
for the filmfonnatrps épyRial aceoftiial pediuf egidwrddagoss @laim
_predeterm ned width around the central hole over the substrate; and the
hydr opbj | whexesire rihal I&ghﬂ\tsaﬁsmx&niannﬁlasteheng2f2BnEebmnamdeGﬁSaf|Im
~formation layer and the non-filmformation region of the central part
regi onspint¢e didsa.f ormation layer. 3. The optical recordi ng medi um
according to claim 1, wherein the light transmssion flattening filmis
formed of 'a spin on glass. 4. The optical recording medi umaccording to
| C'a'”‘ 4. The optical recording medium according to claim
3, wherein the spin on glass is formed of an inorganic material
containing $i0, as a principal component and having a firing

temperature of 150°C or less.

5. The optical recording medium according to claim
1, 2 or 3, wherein the light transmission flattening film has a

thickness of 400 nm or less.

6. The optical recording medium according to claim
1, 2 or 3, wherein the light transmission flattening film has a

‘thickness of 100 nm or less.
7. The optical recording medium accordlng to clalm 1

or 2, wherein the hydrophilic material film is formed by sputter

- by using Si0Q; as a principal component.

8. The optical recording medium according to claim

4, wherein the substrate is formed of polyethersulfone.
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3, wherein the spin on glass is formed of an inorganic material containing
Si2 as a principal conponent and having a firing tenperature of 150C or

| ess. 5. The optical recording medium accordi ng to cl ak3fFébru2ry®008, wherein
the light transmission flattening. filmhas a thickness of 400 nmor |ess.
6. The optical recording nediumaccording to claim 1,.2 or 3, wherein the

| i ght transm ssi o flatteni ngaiii,er!% h&f. a _thi.ckness Ot;iznlgo 202c or less. 7.

The optical recordin gfﬁﬁlaccoré?nju¥bnb arth 1°°or PA™ he

'hyquPQ'lhﬁegEHﬁrL?é %96 dateol QG rﬁadﬁﬁﬁkkﬁkth§¥iﬂia£9'S'FQ as a
princi pdl conponent. 8. e optical recordi'ng medi umaccording to claim 4,
wherein the substrate is fornmed of polyethersul fone. 33 23 February 2005 9.
The optical recording nmedium according to claim 4, wherein the substrate
is formed of pol etder ithedeptifal Thecaptincpmeteanr dederdrd) wa acaemdi ng to
claim 1, wherein the concave-convex portion has a | and and a groove, and
t he i nflgr whtirenni she evanaec-gontrhe pecoiah fpd aydandf andid hproosre bot h of
the land and the groove. 11. A nethod of manufacturing an optical recording
medi umafdr carrying out at least one of record and reproduction of

information by light irradiation, conprising the steps of: nanufacturing a
_substrate havi ng e dEFBaEsRTek® IRGALGGH PBr FBY FRCUHEOn 18Urraeé on a
si de whe ' '

eliﬁe}hgrlbggﬁ of the land and the groove.

11. A method of manufacturing an optical recording
‘medium for carrying out at least one of record and reproduction -
'ofiinformation by light irradiation, comprising the steps of:
manufacturing a substrate having a concavemcbnvex
portion formed on a main‘sﬁrface'on a side where the light
irradiation is to be carried out;
forming a-film formation layer having at least a
' recording layer;
forming a light transmission flattening film having a
transmittance to the irradiated light and filling in a concave-
'3. : -convexrsurface génerated on a surface of the film formation-
.layer to flétten the surface; and . : ' '-vv;‘
r forming a hydrophilic material film on a sugf@ge.,
- where the light transmission flattening film is to be formed -

before the step of forming a light transmission flaﬁtening £ilm.

12. The method of manufacturing an optical recording - -

medium according to claim 11, wherein the substrate has a
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‘irradiation is to be carried out; formng a filmformation | ayer having at
| east a recording layer; formng a light transm ssion flattening film:

- -having a transmttance to the. irradiated |ight and f23 Férgardy2085concave-

..convex surface generated on a surface of the. filmformation |ayer to
flatten the surface; and formng a hydrophilic material filmon a surface

~where the Light transmssion flattening filmis to be- formed before the
.Step_o(f Yot ng a‘light transmssion flattening film 12. The nethod of

manuf act uri ng an_,o “%'99[ LB i) G NG : im.1l wherein
t he substrate haf-él 26% %%gﬁggggngg%%%n r altq%o?é’?ﬂa?é\%{rl\a%ﬁ m formati on
regi om {r t&-dssl B HPEABLd M nd AYAHLRCHPSEINE PIL IR NRY1 M SfdYy ar ound

.the central hole over the substrate at the step of formng a film

for mattipn ddyirathadt NEha $RGOI0H FOrinangr a; £andl fmdtient heydydrophilic
material filmacross the film formation |ayer and the substrate of the
non- f ciarging e megoading laywr cemindal part region of the filmformation

| ayer. 13. The nethod of manufacturing an optical recording nedium

accordi ng to cl afermingrehie hydimepbihic heatdnial thidnsarsesvrctd ditlani ng film
is forpned by spin coating. 14. The nethod of manufacturing an optjcal

recor dF R JAYEEcRRYi Hp tsybetaRke19E e rrenr fardatight re9 e’ ninssi on

- Tattey gL 5,00 BN O & TR 9nOkaSRa LB e O™ &1 M 1O

13.  The method of manufacturing an optical recording
medium according to claim 11 or 12, wherein the light

transmission flattening film is formed by spin coating.

14. The method of manufacturing an optical recording
medium according to claim 13, wherein the light transmission
flattening film is formed of a spin on glass material containing

5i0,; as a prindipal component and having a firing temperature of

150°C or less.

15. The method of manufacturing an optical recording
medium according to claim 11, 13 or 14, wherein the light

transmission flattening film has a thickness of 400 nm or less.
16. The method of manufacturing an optical recording

medium aCcording to claim 11, 13 or 14, wherein the light

transmission flattening film has a thickness of 100 nm or less.
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'Si02 as a principal conponent and having a firing tenperature of 150C or

| ess. 15. The method of manufacturing an . optical. recording nmedium .
according to claim 11, 13 or 14, wherein the |ight trayspésea90bsatteni ng
filmhas a thickness of 400 nmor |less. 16. The nethod of manufacturing an.
optical recording nediumaccording to claim111l, 13 or 14, wherein the
light transm ssion flatteniﬂ%afilnlhas a thickness of, 100 nmor | ess. 35

23 February 2005177. Fhe WMethed of MANFASEEOIng A PRidGAdar oFeEdE™ ng
medi um according to claimll.or, 12 erei.n_the drophilic..material film
1ot o WA A ithriding, 3o ek heglut ox 1A Skl TS FRpRI 48T o

recor dj i or:di tp..clal L erein the hydrophilic materia
fi|n1i§9?%¥%§g %gﬁgﬁ%nggkgggngﬁu%%#g%é%¥%%2ry of the substrate. 19. The

- met hod of manufacturing an optical recording nmediumaccording to claim17,
wherein the hydrophilic material filmis formed of a filmformation

mat erial containiigy SrkB M&tiRod Mf AinREhcearPAnei .optd.calheesBidpsly of
manuf acturi ng an optical recording nmediumaccording to claim 14, wherein

- the suhsfiaheadcordiomstiot oliadmby7 arwlsrrgdam eheahedi@bhibind rafterikght
transm ssion flattening filmis formed by firing at 150C or less. 21. The
met hodLaim ndsh uferotegr ibyg caamppng can qwdeor gemgpheryli ofn e eulhstgate. cl ai m 20,
wherein the substrate is fornmed of polyethersulfone.
19. The method of manufacturing an optical recording
medium according to claim 17, wherein the hydrophilic material

film is formed of a film formation material containing SiO, as a

principal component.

20. The methodsof mdnufacturing an optical recording
medium according to claim 14, wherein thé subs£rate is
constituted by an organic material, and

the light transmission flattening film is formed by

firing at 150°C or less.

21. The method of manufacturing an optical recording
medium according to claim 20, wherein the substrate is formed of

polyethersulfone.
22. The method of manufacturing an optical recording

medium according to claim 20, wherein the substrate is formed of

pcletherimide.
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'22. The method of manufacturing an optical recording mediumaccording to
claim 20, wherein the substrate is forned of poletherimde. 36 23 February
2005 OPTI CAL RECORDI NG MEDI UM AND | TS MANUFACTURI NG MEFHERrAGp PBRASCT OF THE
DI SCLOSURE To sol ve the problemof reliability of a flat filmin an .
optical recording-mediumdue to repelling, and a problemof the yield. An
optical recording nediumfor executing at |east one of recording and
reproduction of information by light irradiation, conprising a film
formation | ayer having at least a recording layer, with the surface on the
| i ght irradORTICHL SHECORNANG iMEST Utls AND nI Bt MANUICAISARINGT HEFHODN a substrate
with a mnute concave-convex portion fornmed.on the surface on the |ight

~irradiation side, wherei Rparki@tod MamESHresrbsert!| at filmhaving a
transmssivity with respect to the irradiation light is formed on the film

formation | ayer wbas@l¥ydgephidobtemaberialidbilimdyavieng eldty driamhiiki c
property, filling the mnute rugged surface of the filmformation |ayer
sur f acan soptaiscdlo reavedanfy| médiwurduec &0 kepplbivigledindragpreblemn @7
| the yield. Aan optical recording'medium for executing at least
.one of recording and reproduction-of information by light
.irradiation, comprising a film formatidn layer having at least a f
‘recording layer, wi£h thé $urface on the light irradiation side
provided as a minute rugged surface, Bn a substrate with a
minute concave—convex'portion‘formed on the surface on the light
irradiation side, wherein a light transmissible flat film héving
- a transmissivity with respect to the irradiation light is formed
on the film formation layer wvia a hydrophilic material film
having a hydrophilic property, filling thé'minute rugged surface
of the film formation layer surfaée so as to have a flat

. surface, is provided.

-Figure'l
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