/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
magnet shaghi &s déwic-gidel Sois appbigaliigp t23bpeprgar 9 2095 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




of information by changing the magnetization state of a recording |ayer by
application of an-external magnetic field or by laser irradiation, and
reproduction of the information by rotating a pol ari z2hbebkiuglye2086 t he
reproduction | aser beam according to the nagnetization state by the
magneto-optic effect, such as the Kerr effect, and detecting the rotation.
These optical discs have a filmformation. a of, for_exanple, a

r ecor dPhgtREgERALLIOn &) £RARgALE; T DAMSHS S‘fr’E S¥3%M°%H A the like on a -
light t 1 Ssipl bst h that_ the. inf . ded i
or °F epFERREHAT infeen 2V PRBLFGRHETs Siort Sl hRl BB R el RE cipon
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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 achfeVi MAHEHENA FeCORLNg al YRl afetet 1eSthgnal SHhi ¢ CHRBPSFEHCI ens
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_aFebrua£ﬂe2£ﬁ¥%rmation 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




1. 36- Nunerical - Aperture", J. Appl. Phys. vol. 39, 962-967 (2000)). In the
case of achieving a high NAin an optical system a problemof a large-
comatic aberration is generated. The comatic aberratidihFetsugy@Pdsti onal to
(skew angle) x (NA)3 x (distance of transmi ssion of a |laser light beamin
an optical disc) (the skew angle denotes the tilt angle with respect to

the optigal is _of an optical _di nent.i aned, .ab , cording to
conven!tolit'oér%:lNuop P‘ggﬁ % %I(_:‘gl}resi’n('?fe! g’ﬁ%éé‘?hﬁgh qu‘eg{r%'i EX?F?Q& ated to a
r'ecordi(n‘gmddaxer fromthe substrate side, the substrate should be thin in

order to reduce the comatic aberration. As for the substrate of an optical

disc, a plastic ipjegid ¥nd®bei 88nsePsld & Giigh Waedn LR dpyQenunbers, and
thus. it is problematic to nmake the substrat'e thinner with high accuracy,

~in ternsyaferyr adpebblemast Aldrgas coinh€ngl fbefFadilte ashgendpaekdt here has
been spread a recording .and/or reproducing nethod for considerably

reduci rithea adimsittancebetvatimn riscprdpogtiayal ©f (@Heasanghepnx byrzeymplzoyi ng a

~recording or reproducing manner in which the |aser beamirradi ati on during
r ecor di (g-stanceppddbtaiomigssiopapii adlaser ohigite heant éot aneopiignl si de

~ formed on the recording |layer on the opg.osite side to the substrate side
of an &PSQal(tirsEkeY 2RHEE CeItEF FhE sUhbE Rl WitE ragPedhetq ¢he

- aberratign can_be reduced, .i.t is _preferable for achieving a high NA In
‘the neﬁp%ﬁ'c&ﬁdagfj?i@ | 20y REigad @ FS]'Whi ch a distance between an opti cal

system suc h as a9 %é.nq?.%_lonleﬁncslbg@g, _ 3a<.2@%1.l:cﬁl?1rd'] %roycggxgéntio'nal 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




an optical disc is caused to approximate to 200 nmor less, if a

projection such as a convex defect is present on the surface of the .
optical disc, the optical systemor the surface of the2dpebroaty 2008c m ght
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
projection on the surface is strictly required. Mreover, since the surface
r ef | ectdoPpEdfabedied e FausedofraaBpEF LS diper00opm PR IAASHi pited
interference with respect to a specific,layer can be adjusted by formng a
br edet ETAIREEIOBr SR {ADR CRPIETCOREPSE| 1y RHESEH RoEh? | Tiafaker Pl on t he

surface,of an.optical disc used in the near field he M, Modul ati on
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of 1.36 d}réé‘rli gggg%@tt li%?e'td?’mﬁ‘? Spl ?Epﬁli/ési.da 0%?1%?9825%%7%%800) .) The

- opticalgfll 9CnBas RidBEOTLARGITRGNG!, EHENs@SracH QQVeor BEOF tHi@nked Whi ch

information. is recorded on a recording layer in a groove for tracking,

l'and r eghdihAghi pre®ision.i nfiar paktebulsr | esdpiedechionre&caiid ng | ayer on a

| and bet ween adj acent grooves or |and-groove type recording in which

i nf or meturdiaces isestr tad v welatilredecor di ng | ayers of the groove and the

| and. In the case of the |and-groove recording, a recording. density can

“be increased. ForManesivgle, since hehe suwr faremeéhestiton |eand bgr sedeced ecor di ng
s to be carried out, a filmformtion |ayer, having the recording |layer is

f or med fWhG &PEFHELR JfyRFe- O&NTBR E@lF%f%Mezéege%? Bt §EEHE§§ a pit

”?r a QQEP%FS%QESPiészifEE“QQn getggjusted 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




substrate, that is, such that a concave-convex surface conformng to the
shape of the surface of the concave-convex portion is generated. in this
case, if the protective layer for inproving the MIF, ZdFekyamn08D is
formed by sputtering as in the conventional nethod, the surface
concave-convex portion cannot be relieved by the protective layer. In

OLher UL titiocd suBANSEVEEANSX PRLELOD B PNET 2L8flo8nof R SUr face of (he

pr ot ect’l ayer §afd°tRe groove, axanpre, %o that the

di st ancghatiseen rcﬂ&togl%chsxﬁsﬁ%aa&lém %arnﬁ,ageseifaé@e optical disc is

varied on the land and the groove. Consequently, their optical bondi ng
becomescgiruiihgr §bSenhd Nia é’% o’ edet eaPEfRd AIPkheakofbaraiffjexlic to be
desired cannot be obtaine For the di sadvantage, the present inventors
have  papdeedia Gbatrdwyer o bhisocass, BF ahspproteativetikgér feapabl e of
polishing the surface in the official gazettes of Japanese Patent

Appl i _caimil:mmvﬁ.log the -MBH3MDr bkampbed, iarﬁbﬂ(ﬁbbbyzeﬁeﬁﬂermg talse ihi ke.
.However, in the case of formng a flat |ayer by the spin coat nethod, the
_f|In1sﬁaﬁécpﬁ§ﬁééioﬁﬁﬁ1ma?h&ﬁhe@h@ds@é§¢¢%/CQ@FaﬁﬁecphV%xcﬁﬂrqyo@perty val ue
of the base naterlal In the case the, surface tension of the base materi al

is | O\A/é"rantnl‘?§n Fhée%%ﬁ“feﬁ:é’yt éﬁ‘?l BROBFCEHEe I]@dﬁlrd f OF PHEL T dE0al, the

liquid an_eyen fi t hi ckness cannot

epel | hat a
be- o HEFA aH%SRB"%’és%Osr 2 35 vher @ o e BuEbifn et e [ ayer
t hi ckn n | n r n February 2005
I mredi at el ?E?a:?t%rl? e a plttihga%%lgcri] d tﬁ%egr?g’vébatkgft%ﬁ qdl may be
- repel | e;dlattntﬁesa%@mtbe&%bﬁgtﬁé qpptfdalt @?"s'ﬂ@fneam‘?vﬁ{b surface of
: the optical disc is varied on the land and the groove.

Consequently, their optical bonding becomes nonuniform so that a

. predetermined optical characteristic to be desired 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 thé

- case the surface tension of the base materiél 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




. filmfor

Iin the case it is not repelled, the filmthickness may be wuneven. In the
optical recording nedium particularly, the optical disc, the shape
thereof is equivalent to that of a CD (Conpact Disc) ahfebrmayed0060 be a
circul ar shape having a central hole in many cases. In the optical disc,
noreover, the filmformation |layer including the recording |ayer contains a
~material | whj &h s_in.contact wth outside ajr and.i.s t.hereby
corrodégmegég%?§¥ f?ﬁgﬂghépP%%ﬁgEf§ﬁ19% Qﬁﬁespﬁpn$ %#fmﬁh%n%ﬁqgﬁgr, for
exanpl ' { - tio foll | .ch the
e R DS A LT
edge pGmt k@B Bhsé Ne: ofY ikR! rdpstiédd 4l £iMhCithiE¥n8s gy Gt ral hole, and
the outer peripheral side edge of the filmformation | ayer based on the
non- f oxm@tre@n region and the central side edge are covered so that a
protective film or cover layer fornmed of an ultraviolet thernosetting
resin or - the |iKm ithecoptidal hremeghlingi medbanj noporiddiarlykethdl so in the
optical recording nediumto be used in the near field, as shown in the
'schemaptisatt sl tleewhapeFtieredd isy agugivelentintei shatorof [2attening film
4 is fornmed to cover the outer peripheral side edge of the filmformation
layer 3CORBACERLZGhtdH] 1§ getelyPo v CiTd AT FhaB? RV 12%ayer 3 on the
substrate. 1l rher the fine concave-convex portion 2 is fornmed. In the
opti caleP&Es d?ﬂﬁaﬁﬂhﬁﬁﬁVtSaﬁﬁsUsed in the 6 23 February 2005 near field,
however, the lng5-Ehgnagkié%ggﬁ%%ﬁgbnggge£lléﬂélfiﬁ“‘%%&%ggigﬁ a very thin

filmto have a thickness
"~ 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 cover layer formed of an ultraviolet the:mosettinq resin or
the like is coated through spin coating or tﬁe 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 formation 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




or 100 nmor |ess. Consequently, even if the light transm ssion flattening
film4 is coated by the spin coating, it is inpossible to disregard the-

i nfl uence of a differencein-height portion 10 fornmed byFetbreagy006al side
edge of the filmformation |ayer 3 and the outer peripheral side edge on
the surface of the Ilight transmssion flattening film4 which has not nade

t bl | Qs t I | Isc. Furt ' t,h tral

Si do odpamot AE. PR W SRbREDerdhotted it aTRPRid 140 4 Seloe
dge, i . . i | . ai d
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- tensi oprsnebl gh dPRaLIat c@hsbgﬁeﬁkﬁﬁ,fé¢éﬁ ihend atignti LASHikaea |iquid
can easily be repelled at the difference- in-height portion 10. In

parti cflattening heilese ishechkatl byl the tépikness ing, Sybstantially the sane
as the height of the difference-in-height portion 10, furthernore, in the
case | timpgsslibierte hsodyird the ipfhuemed df quidd fifererpetimdhdighither
remarkably so that not only deterioration of the optical recording medi um
rel i abPRrEYORNH0 deemarddhbat ithe geénthal ysidel edast ofakkbe fibh afommatdlness
irregularity called striation is generated disturbing the surface flatness

of thelPVEE fi R BRI QST RerdpherRl pFiie afdae cBe§henseragshGfethent i oned
ti . t As. d o] b , . 40 th i n which . bl
oo S GHE MR U SRS £ R PR it Reifel | oL
bea”]'ﬂnOEHSrcéébéd%ﬁﬁ%%ﬁeon§F5§CQI§Epg 23 February 2005 density, it is
necessary to select a materi a aving a low light absorption rate for the

bl ue wavel engt h Igglthefofs desidd UHAlRnte%Eehl 0t ed P RIUEENG1 1m
characteristics or recording and ‘
formation layer 3 and the outer peripheral 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




reproduci ng characteristics in the light transm ssion flattening film As
a light transmssion flattening filmhaving a |ow absorption rate for the
bl ue wavel ength light, an inorganic material is preferable. In order to
obtain an excellent flattening property, noreover, spin coating is
preferable for a method of coating the light transm ssi"oh®tPatY éfAg fil m
Conventionally, the coating solution is repelled. Consequently, there has
"been a problemin that reliability, yield and the Iike are deteriorated.

SUMVARY d{dnshke | NWENT| £ ddsaley 8 9bi@et Dimdileeipl esfing Rvad QRghe
provide an optical recordi ng”nedi um havi ng excel | ent réproduci ng

char act eabssfriptsonr raeeofal n@ecabdus epawshaigryy echightcierdsidrcscanitatapabl e
of enhancing reliability and yield, and a method of manufacturing the
optical exsddenitg neebredudingaccohabmctensistica fiost aspmodiofy t hengr esent
invention, there is provided an optical recording nmediumfor carrying out
at | eastrPHOWYEIRG corI @ TAEpEORUER | BiF oflghitnftapnani sniasy fliaghening
irradiati:h.—(igliJ conprising a substrate having a concave-convex portion fornmed
on a mai irface on a side where the light irradiation is to be carried

out, 2 T11M 1OrT on JLAXG! LSt R enkav e eiTken B (208,
oo 0 bdaret o Srtherom, srauifnee BlyRGWSINE, B2 ERdpuRey, 2000
to the ingradiiatedidi grerebphel s fanmedr@drth® obtain an 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




filmformation | ayer through a hydrophilic material film wherein the
concave-convex surface on a surface of the film formation layer is filled
with the light transmssion flattening filmand is thus flattened. In an
exanpl e enbodi nent, the hydrophilic nmaterial designates a material |ayer
having a surface tension of 40 [dyne/cn or nore. |n cHrdarce<ih a
second t pr.e i 1.QN,: L h i Vi od. of
gﬁBgﬁPa{’é %Igcili LeSAMh a%l%gloh %rl%tltgnfﬁ? eded %at"‘}q.%@agat Sne of

manuf act'uri ng ar cal recordi ng nedium for carryifng out a

record andnteprodud ian ohei nbepgbiian byghi obhikkradi adraBd oM Sing
the steps of manufacturing a substrate having a concave-convex portion
formed gnla nBbAmStirdraceagara shetughhere hiyBeophiitc i mageirablonfiEnto be
carried out, forming a film formation |layer having at | east a recording

| ayer, fbeneihy &hel igphicateansmvessi enrféadt eni g Sutfadmvihg thet ransmi tt ance
to the irradiated light and filling in a concave-convex surface  generated
on a sufpaBetodn typyen im fothed vl fper lieht | brananissiensflphkeninthd
formng a_hydrophilic material filmon a surface where the |ight

transm $$iBn2FF at iUy HRFRISt 0 be formed before the step of forming a

light transmssion_flattening fil As_nentipned above.,according to an
opti cal recordingnnheapu§ﬁgppgﬁ 5?%%8%@6%%boaﬁﬁﬁﬁp%rggﬁ}%} i RgTe T

Ut aee R el P G The SU7T a6 @ Tn 4 NeTo 53 FBbrtary 2005 Bond ng
strengt hd/heyerf diempgei mportant, peel -off of the attached
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 irradistion 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




light transm ssible flat film and thickness unevenness can be avoided so
as to inprove the reliability. Mreover, according to a production nethod
of an exanple enbodi nent, by formng a hydrophilic material film and

thereafter formng a light transmssible flat filmat th i of e
light transmssible flat film the phenonenon of repelliﬁat'zjgg%?%zdogat

filmformation material liquid also at the filmformation |ayer rim part

gap at .the.tinme,_of formation_.of the |ight ransm ssibl e fl.at fi n be
avoi def M ALk SFRAtE TR TS oRRIY VBRSS! ¢ RECT TN O ruRe e
flatteniip@tf id/Brfs@hBBdo D ENatNOrQ&)) CandBE 8l ERhe sV ABvEnhOYE aBSRT Bkl ON
rate for "a blue light having a short wavel ength can be fornmed with an
excel | enbidsdirfca@e poojpgroyeahle ardliighiadhesi on strength by spin coating.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic cross-sectional
view of an enbod|GHERVIE, aR CHRTEENIr Cordli REORBG URACEEEGOy b BhRe

P eSent JINSILI e ELGrdhd o @ 5Chemats o1 oo asathanah i ol ops ol

part ofexa odriment "of af’ o recordi ng _ acco_rdi ng
presentsi Y ENERRN; t i GeaF tSr a FoeIRGl G CLOSEtSeELhoRA i ¥ ewief Alahal f

part of another enbodi nent of an optical recording nediumaccording to the
pr esentf i Iwertti ohheFltGmd icst attieos$ighdt i bnahswiisns oblan feabodfihkmt of 10
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
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23 February 2005 a head part of a recording, reproduction device for an
optical recording nmediumaccording to the present invention; FIG 5 is a
cross-sectional view of another enbodi ment of a head PxFébrofry2008cor di ng,
reproduction device for an optical recording mediumaccording to the
present invention; FIG 6 is a schenatic cross-sectional view of a half
part o her enbodlnent Qf an ogtic recordi ng nedi um accordlng to the

f
presenf. ?‘ﬁ@ 30N O iFRGre¢ereiag s Uetdrgs Se¥ice | tialdty P8GR La hal f

part of her e odlnent f_an_optical_ recordin dium according to the
bt esentoERoanty JR e Aegord g eq i BreePieo LbRRE BN viow of a hal

part of another %qgodégggt L) Ty N %%EkgghaiGGB&ﬁ'éEJdH%@%é@' according to the

present invention s a schemati c cross-section view of a half

. part ghraaohder d¥ﬂ%0%bEEGPa9£ &P PRl 1§ OrabAGIECI diMged¢6ar di ng to
the present invention 10 is a schemati ¢ cross-sectional view of a
hal f  fpar &n Gbptateiineecortofy i@l drcedingator eRe ghdienedi UM accor ding
to the present invention; ‘FIG 11 is a schematic cross-sectional view of-a
princi pavepaidn of anot her enbodi ment of an optical recording nedium
.according to the present invention; and FIG 12 is a schematic
cross-sectional @EGW/6fi%.aGﬁﬂm€@¢ﬁ6n3r0@§f$%@nhm&doNdEWQOﬁE@imﬁﬂf11 23
~February 2005

part of another embodiment of an optlcal recordlng medium
according to the present‘invention;
FIG. 7 is a schematic cross-sectional view of a half

part of another embodiment of an optical recording medium

according to the present invention;

FIG. 8 is a schematic cross-sectional View of .a half

part of another embodiment of an optical recording medium

according to the present invention;

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

.part of another embodiment 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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DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi ments of an opti cal

recor di ng- medi um and a production nethod for an optical recordi ng nmedi um
~according to the present invention wll be explai ned. 2FFestary@008pt i ca
recordi ng -mediumw || be explained. [Optical recording nediun] An optical
recording medi um according to the present invention is an optical
recordi ng nmedi um f | lLe recordi ng and reproduction
of information by ﬁ#%ﬁ%ﬁ%ﬁ%ggggfﬁgQ,ﬁ%%%%@ggj3%Eﬂ§gyﬁﬁT%arious ki nds of the
optical' recor di WRLGOBE g Q0S: r3EDads, RGP ahange {ype
optical recording nedium "a nagneto-optic recor |%g medi um uti | zi ng the
magnet reRlukei8hf REthoANGr2 Bl BFRILtal BRUSELGg EEQE%WFJEEHf&Qng.ngnent
recording |layer. Moreover, an optical. recordi"ng medium according to the
pr esentthenpeakent iMyeraden! wiali BdSet®IdEnadich as a disc, a card, and a
.sheet. FIG 1 is a schematic cross-sectiaonal view of the basic

confi guration of Enrsapt anabptbcal diewprEdigunedi whtwila bedesplhidei di sc
configuration. In this case, a substrate 1 having a central hole la, with a
m nut e [OPHda9s- terrmddingomedonm? i ncl uding various information pits,
tracking-intermttent or continuous grooves G and lands L formed on the
“surface, is provifdfe@PtEGRrl hEReRFEING MEAiRNf aFaRXdBIY [tey &he. Bresasitng at
|east. .a regordin ayer .is_forned.on the surface, with the mnute

| ,
concaveé-CoRvER" pbt 1o RPE B! nERTOBF ST, FQE eSASCUANI 2k pPRBEy 2005

one of recording and reproduction of information by light

irradiation, capable of having various kinds of the optical

' recording 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
basiq 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

concave-convex portion 2 formed, of the substrate 1.
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That is, the filmformation layer 3 is provided by |amnating, for exanple,
areflection film an information .recording |ayer, a dielectric |ayer;
and further, a material layer to be the base layer of 23Fé¢bruaryi208% or the
like. The filmformation |ayer 3 provided so as to cover the mnute
concave-convex portion 2 formation range of the substrate 1, has a

.rlngllke nonfor a t]_% far f|| formatlon

| ayer '3 in the cen réalc‘{grﬁa%ﬁ’él f@%{\ﬂf 1gﬂpg§{, #‘n véLgn ra¥ hole | a
formed 1gnibhe i AybStsAtgkatpi1anda are@i@@k%&f HiRgd &hdh& Gt he sanme, and
aring-lrke non formation area Al, sim/ arIyW| out formation of the film

f or mat ireol-ayfy Bayér | he Gienevet es erﬁye&# lHnd Barthdy, & HRIehLer m ned
width. In the part other than the areas ‘AO and A .. ari ng-1i ke formation

area Alwyelr tbebéitin flersentlager| ajed Ratf @imeg bhetkorlikes pmhei ded. A

m nut e concave-convex portion is produced on the -filmformation |ayer 3
sur f acéilmeffbenetinn tayer Jupeovided\ws asorvexoperttion Rinuftet he substrate 1
surface. A surface flat film4 is formed, covering the film formation

I ayer $ONFAVEHEORYESdNT tivpeAt f-‘éﬁﬂaialQIyd—’ra@}glﬁﬁl PEctherwhstalatei Lm bashaving a
hydrophili.c property is forqed bel ow the surface flat film4 in the
present® Fl’f\‘)gan noR- LarHRtdRR (AR, WLRBORY gFepmtion pEt Bheaf1im | m 11

has a 40 [dyne/crﬂ or nore surface tension. The hydrophilic material film
11 is flormadien haven I dvetheheenttah fRamat that Laydrhes paandwibk area B
across the substrate 1 surface_at _least _in the non-formation area A4 in

t he ceﬁPPaPeB’aﬁl dtokend 3 £PFed 98 ey SyRsFragesl. 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 Ag and
'Ai; a ring-like formation area Arwith the film formation iayer 3
formed thereoﬁ; is provided.

A minute_concavé-convex portion is produced on the

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

convex portion 2 of the substrate 1 surface.

o - 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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formation layer 3, that is, the end face of a difference-in- height portion
10 in the inner circunferential rimof.the film formation layer 3. A light
transmssible flat film4 fills the rugged surface of23hebrbary@00%r mati on

| ayer 3 so as to provide the surface flatness. The groove G on the
.Substrate 1 is forned,. for exanple, spirally, or concentrically, with the

o0& SR donPELIEET | 1Ragac e PSR Cor! B NEBESRENL LTVt oD,

either 7an e Wt h the f nfor matl on rec

land L yRdnhth8ergiQ9Ve Qe hAGH- V& RRRE di NG q%f ' W th'the
inforrratig{n rgglc;r ed onqt?ot et ﬁeﬁﬁgan(g{%qlang’ t&eag!}ogl\fg d%lggﬁ léL\M adopt ed.
I'n thi $oeaseiohheapet ght difference of the land L and the groove Gis set
so as to hardly produce the light interaction with respect to the

recording or reprdighitoBrahsmbehitile0Flaitghilhof £1161 HRMHC *ughegor di ng .
medi um The substrate | can be conprised of, for exanple, a sSubstrate of a
heat resirfaaat of eshen, fiducioamatiqol Yatdrer3 sol heneo ptdESje tdrd a pol yet her
imde (PEI), or a glass substrate, having about a 0.3 nmto 1.2 mm

t hi ckné8stagpeftatnesd.ion filmof the filmformation layer 3 has a
function as a reflection layer for reflecting a recording .light beamor a
reproduction |igfBEeHEERPYRI & PMWddg Sabgératenl ihdymadeatorecor di ng nedi um

i cknBeenphB et Ha IS 0P BUBRENCLcAId Bothnbks SO0 dmtcegan be
- Providgdi@Sen Ple Lh23ehePEH8EYeL W0 -
| 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
4PES), 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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exanple, an Al filmor an Al alloy filmhaving a 100 nmfil mthickness.
However, the reflection filmis provided with not only the above-nenti.oned
function as a reflection film but also a function of2%pgroanyi2a0e| vy
executing the thermal diffusion from the recording |layer. Therefore, the
reflection filmcan be conprised of a material nmetal having a desired
reflectance and thernal conductjvity, ar._a half-nmetal, a cqonpound of a

et al %?amgé?ﬁﬂqn-ﬁgtggimaogeﬁ? Ry t3ne gaEﬁW%dbthkﬁgkggﬁw ot her than

the metal . Myeover, 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 charact efif)\%é{ré:f; &LA rPeffl%FE%hO?ijfra 1Ot eXAGULd LR fe vicinity of
~the central hole 'a and the vicinity of the ofer ‘Circunterénce rimin the

subst rghsy |igs JHRVeLABARHI SROY SfuddtEc &8s aARANEC-H o018 10! BRE- a1so
Furthernore, in the case the optical recording nediumMis a phase change

type optiwadticeCofdapgropdiately kexddutingt en8bthOrmd BYEIEfasiBy Heye a
configuration conprising a phase change recording |ayer, and dielectric
fil ms iie arddayiitingt Lapsemi ssTlxme fibmd, ethei cefbgeridaviiign aabhuheti on of
~tolerating the recording |layer deformation as provi ded above and bel ow
sandwi ePnpIaase ofafemattaeiphaartadh daydngeaodes eed arflesaanpe audpri sed of
materials which reversibly phase-change between, for exanple, an anorphous

st at e SHIHEHY XIHGELELFECt Ak Dadd -FRER) st Al FPRROWIRIE ShBRERY @ hi gh

' re;“ e.CFE E}Pa ef-vl\{l\ettra]llr, eeslpsegrtnict:gn uc:rte rr %%'é tal 8Qm}g)'c§u1¥ cheebrre%afr,yo%ggg than

the metal.

Mqreover,'in order to avoid corrosion of the
reflection film by a éorrosive gas contained in the air, or the
like for fear‘of changing the optical characteristics, film
formation is not executed in the ﬁicinity of the central hole ia

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 6ptical recording mediﬁm
"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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| i ght beam such as, in addition to a GeSbTe of a chal cogen conpound, a Te,
an. Se, a GeTe, an InSbTe, an InSeTeAg, an InSe, an InSeTlCo, an InShSe, a
Bi 2Te3, a Bi Se, an Sbh2Se3, and an Sb2Te3. Mbreover, tieFelyoarg26@Hti oned
~dieltectric layers to be formed above and bel ow t he phase change recording
| ayer, sandw ching the sane can be provided, for exanple, as a ZnS-- Si 02.
Furtherpore,. in the case the optical recordi medium, Mis a nagneto-optic
High 3 gt |

record RS Ue 2| &1 £ P EBh HoaPe FeSBTREGT H\RML COgRRI gur at i on
canpri §j abqve-nentioned.refl ectio il jelectric lLayer nmade of
an Si ,\?brgig?%@r% (r?lféa' ggly%?' i Ac |’n§namgpé?'%ﬁﬁ£%%q%%e?n Sof, for
exanpl zeo Jl.a n Seaon ti g | , for exanple,
a TbFe%% 5?%?% dngna&ﬁggﬁg’g?gﬁ?nlééﬁﬁle Ueﬁ%b??%%&Vgggg %%de of, for
exanplglP n Si02 |layer and an SiN | ayer successively fornmed thereon. Then,
the hy %%ﬁrlic material film1ll to be forned -on the filmformation |ayer
3 is made of a hydrophilic film having a 40 [dyne/cn] _or nore surface

tensi on, for exalprecoven, tEeabpvennestfeedydisdaataicndayers AZOP< il m an
such that the |ight

f?gngh¥§§F%ié3#%%?2%ﬁ:h;ﬁoﬁgﬁﬁgEﬂ%éggbﬁéphggyéééﬁﬁ#ﬂg1ﬁqwsrof formng the
19N SRIARPbel Laba LT LS bSO TR, Abgen Jlop grample, 1 spir
since g, 16 23 February 2005 | '

| Furthermore, in the case the optical recdrding medium
M is a magneto-optic recording medium, the film formaﬁion 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
”'__-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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hydrophilic material film11l is forned by sputtering across the film
formation | ayer 3 having the recording |layer, and the non formation area AO
of the filmformation layer 3, in particular, in the ZxPdbradry@a0s, that

is, across the filmformation layer 3 and the difference-in-height portion
10 at the boundary with respect to the non-formation area Ap at the

I . | i fo. f | film4 f d. b | '
and ¢ propebripERRce bl 300 ok Faiad wul ShlVER-Bi e o8 s urf ace

art ofg:hheedi Gerl - hel | . F r h ffect
1I‘_O unct i r:lLtslﬁe%f fgié%%ﬁ/%ryﬁgvegn@i hg?}%ggg%lgée%%%dﬁngh? 5{7%?1%{5}% glo lfat filma4

‘thi ckngggmasibAWeFed NGNokhene hﬁiﬁﬁ“fd&:fmattll%ndhfi%@f eNCer PalehgiiaPortion 10,
for exanple, it is 100 nmor less. The [ight transnissibie flat film4

1o med sanehbecc PRI O B eLLal LA (3910 L, Wp i put e

rugged surface of tl fl’!m ormation ayer 315 conpri st terial
havi ng agdt ea@salﬁﬁéx\@rfaé_wnme&sﬁefﬁérﬁfb@ d %rtagh@twﬁqd(ﬁ%w%t oward the

optical recording nmedium M as Wwel |l as capable o provi | at surface

ther eofrespbet | tghthd mmsFosabblienfdda iy Bx4ths safiradphecbe nade of a
spin coat material because the light transm ssible flat film4 can be

 formed ' t il I .t ~GARVEeX portion
of ther%?gg%i{?‘?aﬁfs(cn@sés%%Fggkﬁa?fﬁIfn)'?intﬂf 4f gP@??o&sﬁ?ﬁ?&%&%hgéﬁ | m
format kB8 békehd dted RAnCBsCaPbidéd e HidctiGeay BleiBithade MoHgover, the

‘thickness of the light transmssible flat film4 is set to be 400 nm or

| ess, bGorfacanphde; X0@GhendidfdredSe-Habhediyit2008btion 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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300 nm that is, 200 nmon the land L, and 300 nmon the groove G

Moreover, it is preferable that the light transmssion flattening filmi4

should be fornmed of a light transm ssion flatteni ng nz3 Bsbrahryf2008n havi ng a

~formation tenperature of 150C or less. The light transm ssion flattening
material can be constituted by SOG (Spin On d ass) having a burning

tenperature of 150C or | ess and I n ontai nj Si02 tq be an inorganic
mat er | 0?’ By ERERpFe: “E“rf’fogﬁ?p%fb‘géed a“g&/gﬁlf’s%‘}ll\?’tﬁérﬂ @&COVRDUSTRI ES,
LTD.) to be a |ow tenperature hard coating material. Thus, the film
formation tenperature of the light transmission flattening film4 is set

to be 150C or |esg, { ot &Eei|§$&|’%sf%a%l£ %ﬂ%”:ﬁé‘ti'%é he opti cal

recordi ng medi um E erefore, ossi ble to use organic materia

whi ch it§anisR@%Be8s1 ¥Ea@tthiing eACR! hedlodTH RS SoRedUSEI SMigid _
furthernore, has a | ower heat resistance than that of a general inorganic

mat er i alrasghsbEabe. Fleaiggnnataviel i l1mukstingt @ féamabEbconstituted by a
resin substrate formed of polyethersul fone (PES) or polyetherimde (PEl)
havi ng tempeghtuheadt rEs1°St arcéess or Bxanplght Eorahbeisoien flletenghy
transmssible flat film4.can be made of a |light transmssible flat
nat er i FALLELEALhEIR ke rarsEitated PesS0§ ofSpn O Géape) dhawiag feor exanple, a
| ow tenperature hard coat material, NHC LT-101_(Eroduced-by Ni ssan Kagaku
Kogyo PESPADY. tEPPERATHIR OfhdSPTgHer thafifs Anss Meiely | epntaining 8§40a 18 23
February 2005 . '
. to be an inorganic material, for example, NHC LT-101 (produced
by NiSSAN CHEMICAL INDUSTRIES, LTﬁ.) to be a low temperaturé
‘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 recording medium,
therefore, 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 organic material substrate
can be constituted by a resin substrate formed 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‘transmissibie flat material film having a 150
°C 6r less formation temperature, for example, a low temperature
hard coat material, NHC I1T-101 (produced by Nissan Kagaku Kogyo
Corp.). |

By forming the light transmissible flat film 4 as a
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light transm ssible flat material |layer at a 150C or less formation
tenperature, the substrate 1 conprising the optical recording nedium can
be made of, in general, the above-nentioned organic s Fsbraary2005trate
that has a | ow heat resistance, but is excellently nmass-produced at an -
| nexpensi ve cost, such as a resin substrate conprising a heat resistant

in, | h | f P d I h | md PEI') .
vor cover ot EPgRESt I el el 1aveh e ah I8 C 16F P nio, 1o h
| |l Ly t t] . T
Cpet 1o et G s o BE TP o GRABR IRt Mg Sl T

expl ai neskdndiniehed Pith dd1E HY GREBL oleNVERTL O o] | @ﬂg Aiaa%ﬁgau&n%rn%oé shase

First, an enbodinent in the case the optita recordi ng e
change epjdrcial naeeeidl nghpmda® thiat! hde £xhvainegad. EEhgsschange opti cal
recordi ng- medi um enbodi nent] FIG 2 is a schematic cross-sectional view of
a hal f ipantcedfienhby plese-pivdugedopti sal ineqendirg oedt pneudh dshias  case,
the filmformation layer 3 is formed on the substrate 1 wth the mnute
concaveesdiy subgtrate capidising ahbeavrresistandi mgsihprsextargd @ a 30 nm
depth groove G and a land L forned between the adjacent grooves G forned,
except RHFEEREr a1 LM (PESIn- P8ANAL PRlvethar ADidad(PBE) circunferential rim
The filmformation | ayer

et ringLike Rgloptet Lo pLen A (ot sher e The L
. produced by Si ‘-TF@, SPigesER ‘?rpﬂe“} Lirla AeERROPRfi | m 3a
of a 1%1-]11%d2§n‘§8f”f&f %x%%ﬁe, a mult‘i—-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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nmthick Al alloy film a 20 nmthick ZnS-Si02 first dielectric film3b, a
12 nmthick GeSbTe phase change recording | ayer 3c as the recording | ayer,
- a 80 nmthick ZnS-Si 02 second dielectric film 3d, and2iFé&suary2005ck Si N

~ base layer 3e as the base layer for the light transmissible flat film4 to
be formed further on the filmformation |layer 3 continuously by

Ryer oP e AT sl D20 B ladR b S R e nEriSe The
id . f t diff --in-height 10 by th -f ti AO
2t tho Tadfi 7T Bakd "GN FRRPIF AT GHARSgoFeaor RS (1 e REL C | | n

the ar he. hydrophi lig,.material fjlmJ1]l is for , for exanple,
sput t e%?lﬁgg%cgr&;llrﬁgt ﬁlaé'l?%Si SZgOTWE Tt il‘qsg']ﬁélg?? s%‘?cbq’érﬁdlfﬁ' 44 is formed
on the _hydrophilic material film1l1l. In _this enbodi nent, after form ng, .
f or exgﬁrﬂﬁ\(‘e?da ad %o ingk thilght S1¥ hasa davsrre3el a8 the |base Byyerspin coat
N surface lLayer _4b is _ fornmed, by _sputtering. .Next, an

gﬁ%gg?ﬁg%tEﬁﬁnﬂkghb§§@“FW%58ﬁ Rafl3%e gtﬁeﬁ?uﬁ?i%?% Efﬁ%%?ﬁegﬁ-optic
di : " L ai N ] . . \
recor diHa ?f%‘\ é{gfgﬂatlol?le 12?%}:@ ngcgntllluhé%%g?gt IBSO tﬁ%t%x\%?%. ;n% alrr]? um

enbodi ment 'S a SC | T CT0SS-S nar VI part of

t he opti cal reCOﬁﬂﬁ”ﬁ%gF?%?%E%é'ﬁﬁfe&ialafﬁﬁﬂnf%Q?g drhed BGRLALRY medi um

As nentioned above, t _ ormation |ayer orimed on the substrate
1 wit hshheadé Miye1C &FCaKe- QN SXormd ilon0N agek 08 MeghihefLoRy Rebudi ng, for
exanple, a 30 nmdepth groove G and a land L forned between the adjacent
gr oovebase 20a @ Belyr whey s2005surface 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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formed, except the central part non-formation area AO and the
circunferential rimpart ring-like non-formation area Al (not shown). The
filmformation layer 3 is produced by successively f@3Febguarf 2002xanpl e, a
-reflection film13a of a 100. nmthick Al alloy film a 20 mu thick Si N
first dielectric film13b, a 3 nmthick GaFeCo first nmagnetic |ayer 13c

conpri gl he_recardi | ayer [ mg hi .TeFeCo_sgecon netic Iayef
13d, a%gp'ge 5 AT Thi g-kh ic&n%gg% ﬁ%%grl{éfg]e 01'J(I:“o%r%tl Pﬁu‘%ﬁes?y %ﬁngpgﬁgeri ng. Al so

in this_enboginentd t he hydrophilic paterial_ film1l1l-is fornmed over the
sur f acE1FEYBFeBF e M PREFBiRGH Ui 0 OrPRA1OP aT9 dib4BRE | ayer 13e
and the non-formation area AO at the central part of the filmformation
| ayer ShpwWndhe substrate 1 including the side surface of the

di fference-in- height portion 10. The hydrophilic material film1l is
formed by, for g')b&hﬁFLgi,“ PRl d ayer dmiEhPERIWie bY The |i ght

transm ssible.flat film4 is formed on the drophilLc. nateri al fiIn111l
Al S0 i FICRPSS BHRBU ARGt E0F CHORRGyg 3 oL IERENPT eLL N S8 nRitt Ai ck |1 ght

transn&?ﬁigﬁeﬁéiéﬁ gilagﬁgxg¥iﬁgiférbdx§ﬁ t %ﬂpgiNafﬁgﬁgo'E@EF%unface | ayer

4b is “fornmed by sputter 2 recording and fitGevi ce for

‘per f or g fig neas ne]i_i)f'ntﬁ’fhft%‘i%dé&ﬁe@&dfﬂs{ %&@%@%&%L?g@f o yhi ch the optical

recordi ng ne ~the present invention I's a In particular, a
head pabinpiiei@pfthd Idecbedexyl Bayed, a [1Ree@ dhngkangrd@Pdueli on device

for an optical recording 21 23 February 2005
- 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

. layexr 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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nmedi um of the present invention] FIG 4 is a schematic cross-sectional view
of an enbodi nent of a head part 21. A laser beam LB is converged by an
-obj ective lens 22 so as to be incident on a solid i m&3>sketmuary @085 (SI L) 23.
A lens group conprising the aobjective lens 22 and the SIL 23 is held by a
| ens hol der 24. The |l ens holder 24 is novable in the optical axis

dlrech{aﬁuﬁngﬁttﬁ?iéyé?é%Qeiﬁb %Rbﬂ ‘of the optical recording nediumM

_for exanple gnetic. actuator 25. Thereby, the

lens group positimps.ig %91 Hsgéﬁemé@f&%ss_sébewn&fevm 8¢ bye |ens 22 and
"the SIL 23 are held by the same 1ens holder "24, the distance between the

obj ect exBoliensn22oaNd helddie palck 28. 1 Sa NBagdRiHREh @gnﬁa@éﬁﬁ@r gee gl L 23 has
a shape with a part of a spherical lens cut off. It is dlsposed with the

spheri aal objefaive sials 22hebeal fachagindizian ent hveol tfsimddr=dna t he fl at
bottom 'surface side facing the optical recording nmediumM The SIL 23 is
designééngofSEE) gddht i ¢ focusing of the | aser beam LB. The head part, 21 is
di sposed, for exanple, facing the light transmssible flat film 4 side of
the optical recofdilf§sS JREUP FPTRTRETHAItNG Phieakive denwt 22nvedt Fb@ as

nearly _as, _for Xa 200, nm or less in distance for recording and/or
reprodﬁEPlaﬁ %kﬁ%ﬁdﬁj aFﬁ@PSSh?£A%¥n?4aJIy a schematic cross- sectional

vi ew of an enbodiyen ? 4ﬂe d é 21.0f a ar |eId recordlng
and/ or reproduct |'Il§% iL’cgg%l5 ’fizt % Bflvg fFeodn 2%h9Feciﬁetd'§

direction and the in-plane direction 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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recordi ng nmedium M of the present invention adopted. Also in this

enbodi nent, a |laser beam LB is converged by an objective lens 22 so as to
be incident on a solid inmersion lens (SIL) 23. The | e2isFehroarp 288%i ng t he
objective lens 22 and the SIL 23 is nounted on a slider 26 and can be
noved in the direction of a plane of the optical recording nmediumM

t hr oug i.n ' i ot._shown).of an arm27. |lnt sl.ider 26,
noreovgfgxgggégtg?ﬁﬁﬁg 6§g§§@h8rF3?§g é%?%%%VEgFF8BFFQ-t Y the optica

recor At STedbum ALY Wlhdho L 24, s8bd et beLa 26, fd Al hrough an

air bearing by the refative mgration tic rec i ng medi um M
and an Jins koo genes Aed v dehe bat 3t sON Pfindees?Bhi £&84s rféﬁr)d'zﬁg medi um
for —exanple, the optical disc so that it is opposed close to t'he  optical
recordi ng nedi umTHehUenst Geotipadapdid e 2biestopPR0s&sk closadt enthe . 1ight
transm ssion flattening film4 side of the optical recording nedium M
“accor diST§ 28 thempumiswhton mveidtiden 86 ahdtcamr @eomdirad &mdélgs reproduction
can be carried out. Next, a production nethod for an optical recording

medi umddEestadPRgef i@ tihans efethei apbhtdbrreddrdibpg megiam iedhroRghdact i on
met hod_for._an optical recording nmediunj According to a production method
of t he TOVeBENTErRRRIRT JROta §heNBINCE AR Hr s AenaRcthe oskidric 26onal vi ew of
FIG -6 ' of duci.ng .t he substrate 1 having the above- nentioned
i nut o708 04EE. CorRA SRt g PEeP R R (P Te RS S PLATBICA LY reradBd.  The
substrahe BaKios HARTIWLCnERIGRE ERMRh FheErh®h) Vana 39

slider 26 floats through an air bearing by the relative

migration of the optical recording medium M and an air flow

. generated 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 to the

light transmission flattening film 4 side of the optical
recording medium M according'to the present invention so that
recording 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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bortion 2 is formed by, for exanple, injection nolding of a PES, PEl resin.
Alternatively, the m nute concave-convex portion 2 can be forned, for
.exanpl e, by a 2P (photopol ynerization) nethod w th amn2liF¢braary@bDed ray
~curing resin. applied on the substrate. As shown in the schematic
~cross-sectional viewof FIG 7, the filmformation layer 3 having at |east
a recordi | ayer,_for so_as to produce .the.m nute. concave-convex

_ portioﬁorgg?Pe tHhdanre Tﬁut§°Eoﬁﬁﬂ§%¥%oﬁ@é§cﬁ6?Pi%PFQPQﬂwQFhé EkPrace, is
fornedpgp {hg; substrate 1, for exanple, by successively sputtering the

"~ above-nenttoned filns 3a to 3e, or 13a to 13e in each configuration. The

fil f i | i ) : dj i Jced., by f i
il mformation marﬁaleﬁg{ef?b rexnee ntr}%]‘agg g{}ﬂé@&&ﬁ& t&seg;ﬂﬁs L by Torm ng

the filmformtion layer exa e constitue ms 3a to 3e,

or 13achfi Baerdnidy,! ForCerbhple P8y ta izrcl(Fs@lbegFébfm@ﬂﬂzJ@dmt hﬁeﬂﬂg ea AO of

the filmformation |ayer 3 at the central part and the centra e |la,
and t heithoan forirevionear eayAcurdig tihes ioutbepl ted Con e Mubah.rhickm
formation |ayer 3 explained in FIG 1, nmasked by a supporting nechanism
(not shown). For Agxahp¥e, innthdesademtdt arossgsattidmlphise ofhange
recording medium as explained in FIG 2, the film formation layer 3 is
f or red¥FBy- slic déisifiidmy fopmataen ntpyaie 3 haviagt fbnl¢astmaBaecoldingr st

di el ec ric-fi%n13b, t he phase change recording |ayer 3c, the second

di el ect?YEr £ i 1S Sgngs Fﬂepﬁg§€*?%$€rm%éuESn???ﬁﬁﬂﬁﬁ%ﬂnVPﬁePéﬁt%@m, as

shown {0cf 06 S YR Sn8td580n88e ) AR exBofBiss % YAl %1209 face,

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). . '

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 sputtefing 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
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view of FIG 8, the hydrophilic material film11l is formed. The
hydrophilic material film1l is fornmed, held by a supporting nechanism
(not shown) with the non-formation area Al in the. outZ&Fetirnayl0@yenti a
part of the filmformation |ayer 3 of the substrate 1 clanped in a
~ring-like shape, and the formation area A of -the filmformation |ayer 3

SR e L A L, i
|0, b R S ARPE e PR RETEER £ o, o o0
S ottt e nﬁ%ﬁ L gl el
Lo TR B T AL S e ST (PSRBT S
e AR AR s T A TR

substr & grlehd PEA FoPuloliBhi SAyeAM! PS4RUGRNL ForkReisit Sedl aoCtit T ng, Lhe
I norganic material by heating, exanpl e. For exanpl e, e NH& - 101

(produgﬁg Q @%QFAN CHE oseﬁ-ENQH§T%I§%1dETDs% to pe:€ Ilqpt transm ssi on

| ow- terrpera ure cotlng materla avi i a?.OI'I’TB.tIOI’] terrperature of

150C oy hfé%}éi%&t i ueR 1ne &l %x%ﬂ@tlbngb?tl &E\?tahr Ggappg material

‘I's thus” cur e heating, for’ exanple. By'se ormat 1 on

t enper aimi€ed Qaﬁe'ip%f,oFtlﬂeeéﬁ{poéédlsfoﬁnﬂﬁ:lo‘iﬂﬁi'bbaheoﬂ G ﬁqnponst ituted by
an organic material substrate 25 .23 February 2005

formation layer 3 and the non—formatlon area Ap in the central

part exposed to the 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 out normal spin coating in which a predetermined

amount of an SOG liquid containing Si0O; 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
‘.sﬁbstrate 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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which is inexpensive and has a |ower thernal heat resistance than that of
the inorganic material substrate. Then, as needed, as shown in FIG 10, .the
surface layer 4b is forned by, for exanple, a sputteridigemeai@i0%n t he
light transmissible flat film4. For the surface |ayer 4b formation,

ei ther of the above-nentioned hol di ng nechani sms used for the film

formati formation or the hxdrqghilic material film211 formation.

n |ayer 3 f
in the @r%ﬁtFBﬁXEﬁn§¥ﬁ?,€ﬁgoapﬁeﬁt qeehrisidalo PeRE TR EEANCS nventi on,
it is irable t the hydrophilic mpterial, _film 11 should al so be
f or med %%nt%Baﬁoﬁ??%H?WﬁQQﬁéaP&giEﬁkéfgg AT scor ding |ayer in the
-peripheral edge | O se,l ]mﬂhp t Spih G i Ls.used for the
Eethgd of fo?niﬁgkghfﬁgtpgﬁﬁﬁg'f?%:% owggb??Gép?QhJ?%gfgggé &nded from an

inner paLLRhELY i5Or@ntRY, Rek! BRERY1e ASa CHMALLdnY hbcRAE or MRS
peri pheral portion, therefore, the outer peripheral”™ portion has a | ower

possi billiighy efanepeddiey fiGeedilh 2.t NFEKNGRS sure¥eBNESfert SIKPr esent in the
~vicinity of the outer peripheral portion, furthernore, there is a very |ow
possi bifloirmatibhat eitteer kifckuhes aboneveamessna glallding| nericen itdhe datd area of
the recording medium Therefore, even if the hydrophilic material film 11
i s for#ed ithet Adlmokerimayhien dayared Permatidie orr &ber bydrppteléc i n t he
-circunferential part, it is not that problenmatic. However, concerning the
product®ERIABLhEH B 11y FMAEIPPrm in the case a dip method (dipping
met hod) is used _ns eag of the, spi.n. coat tgod the risk of influence of
the flat film tHEENEEePFTERGIEN i1y JonSTRPSIment (3aFore 09 BabFISy 2005
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
_ forming 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. Even if a
-thickﬁess 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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‘circunferential part on the data area is high, the hydrophilic nmateri al
film1l1 should be fornmed in the non-formation area Al in the recording -
layer in the circunferential part in that case. Furt Iz Pabreary 2008 her
optical recording nediumand a production, nethod therefor will be

expl ai ned. [Anot her optical recording nediumand a producti-on nethod for

h l.cal di ' I 1 sh . ' t of t, tical

O EREE AL B ald A T e,
| - |

comD! ! 358, BRLE P AIA,EDEEplal AL WpTRLUI Oy g BEeoeD,

executed after forpatiqn - of the, base |layer 11 of the transm ssible flat
T s thecteePtdBid doven o ERS SUrTRLETERFARL ABSEh MOt BR%E ep.  That

‘is, the filmfornmation _surface of. the base.l ayer .he filmformation
TRl $

d
surface of the surf: 8?“?5§Eré%tl'éerre°r F‘&eﬁ %%r‘ifrtgglr}[_fe I &0t dce. _
Therebéroﬁﬁéti&ﬂ S0, f qgggegkggﬁgﬁpqﬁﬂgsg?bgﬁearOJectlons generated in

-the spattering step can be poli ate of the remaining polished
proj ectinaBend? b5t OWVRBrEify Addidik @diangrbaubbPeoPRidaRlg reegor di ng
medi um M of the " present invenfion shown in FIG 11, since the surface

pol i shthe oppptakdramrddnt asefduapove, the risk of clash of the optical

"~ lens and the optical recording nediumMis |lowered at the tine of

recordi ng and/ or FI€pr dtushangs tdre émidodiimenitoof didha dpticafpreachdinggt he
optical lens and the optical recording nmediumM Although an enbodi nent of
provi dRggivmelsurThe ©ptaspil shecording spdiageMoshotie badlG.ayfdr 3e is

described in this 27 23 February 2005 |, . . -
| comprises the above-mentioned optical recording medium of the

present invention explained with reference to FIG. 2, wherein

surface polish is executedrafter formation of the base layer 11

- of the transmissible flat film 4, and after formation of the

surface layer 4b in the final step. That is, the film formation

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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"enbodi nent, since the needle-like projections generated in the sputtering
step are proportional to the filmformation thickness thereof, it is also
possi ble to execute the surface polish of the hydropt#3Fkebruesy 200%l fil m
11. The effect in ternms of elimnation of the surface projections is the
sane in this case and the case of polishing the base |ayer 3e surface.

Ho L lity, si hj tep. is. ired after, ting th
o RIS EE I N WIS
f ti f _the l,jaht 1 SS| flat .fil [ ' t. | h t at

or a0 0be 5 o BRSBLERBAE, 1Bl Iud LapuBLIed, ladethe Slate

11 wit | 1 ugiqn. : SASEShel byl Lo execut-e
‘the su??%%gegbl#%Hﬁgfﬂk?ﬁ§¥%§aP%%ﬂF?ﬁ%&%ater?ae %PF%??%?ﬁd Fﬁb%@r, such a
surfaC%hIaOhyabo;E@m&d e riQl exeruied byhaarfrERL( fLhyt&smd aye polish)

met hod or a nethod of  using a grind head, or the |ike. The polishing

met hod elldmiinhtidn bt athd BurfaceppréfectRany disngheedbamns aC i agsko t he
present invention or in the production nethod therefor. As described above,
accor diamg tbet ba@seres galishingnthenhasdd dyemael enrbace he Hopsvephi | i
material film 11l can prevent the repellency of the flattening film

mat eri a0 Zealiby, spinfecdarashipadsep nihgesiudped aftae expquitingntbe t he
l.ight transmi ssion flattening-film4. Accardin it is' possible to

ly, it
pr evenfUALAFR] BRLITh AtbAPBePRECYEIRI PG R EERT EREPAANINEO | ght
t LSS flatteni.ng film4 to the r : ., LN ti
Focor OFAG- bl RPMAIOTNS Ta e i PeAHES B apbr ¢y A B Tdonst 1 tut e
Inoparthiguhate {07 AMS ihileh ey 2O AN NG 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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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 forma3 rbrudrg@oos 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,. howeyer i 1ization
can beCe%sR ribdhiGh PﬁB”S?L@eﬁ%@“ J‘theﬁ§8PodhfﬁigonégeF?§%§$iIn111. As
‘to the specific effects of using the present inventjon, although a radial
filmtanckreential @gutipnt yn Hoa R IGRlc 8156008t FhR i brkS s ®6r med frequently

at one to three portiqgns pet one sanple in the case, t hydr ophilic
mat er | BFeSeR¢en s they dASLRERNCYeTRR TSI @PrFFansfﬁ?iHi P%w ilgﬁ‘géim

restrained in nost .ca i p the case _the f fl ' he in
coat nePHBYELMM é"?eqlllﬂ“iiifsﬁgcl’ h‘éhenﬁffloﬁﬁ‘:ll ggrlrcrg{)%ré%gtg;’ E)? hgﬁgﬁgzgérrent ;Sgned
configuration. Therefore, th liability of th tical di ng. nedi

M | t sepeneEatinn iafnerddngsonetie Al AHE 0o tat ol iR TSebddcE on
characteristics can be stabilized ner at i of . .t | ash
T HBe ot 1 e ey SotAnone Reso LY PBeoraricyS R matabls o be

- avoi ded o 'g%a%e%re%%e i#‘:"?ﬁirt%g?sﬁ rdage f t%rb'ﬁiﬁaﬁ%n the, Iﬂek%ar?g%aough t he

hydropﬂFI ormed by affaching a materia IImwith a

hydropfjLi el FEpHi1GRE ta®BP OS] N, 11i.n sone cases,
t he hygél%p%ﬁk%o?n%gﬁ%gl B?i F?ngggﬁd be fornmed by applying a treatnent of
providing the hudreghihiCspe®ieid vrifectBeofi hsidprume peeskayer 3, 13 29 23
. February. 2005 . R '

1o invention, although a radial film thickness irregqularity

i
generaliy called stration is formed frequently at one to three
portions per one sample in the case the hydrophilic material
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
- reproduction characteristics can 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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'surface. Moreover, the optical recording nediumw th the present invention
~adopted, as well as the production nethod therefor, are not [imted to-the
.above-nentioned configurations, but it is needl ess t®@3Rabrddra0o0s can be
adopted in an optical recording nmedi um adopted in various configurations
according to the use enbodinent,. and the purpose. As nentioned. above,

‘according_.to the present invention, since repelling of the flat film
- whi ch E&g éﬁﬁrly be generated in the surface flattening step, can be

avoi ded, inprov ft | i i ove the yield can
be achi eved Thag{r%neov% hcgg eét:L laé:tee\é g?ggslgg%%uﬁ“ lr)rgtlttlrr%Loved in the
optica £R4 dj ﬁg§g t éa&gi té@ 4 he near
field g%%r ?ngﬁgﬁ EPEE%P % t?on ﬁ%% P?oh %%gsm?%gﬁd recordi ng
and/ or thepeegHC AN HAVIIGR thheti Sife Cﬁbox@-ﬁ@ht@&né@%&%nﬁﬁ’atl&ﬁgor di ng
medi um and t he’ optical lens is reduced so that the stability of

oper at bat ganiHenasdlicedoandy thet ritskcamibet Bdogasaden ain rdpel@anl cal
system faci ng adjacently to the optical recording nedium M can be av0|ded
and f uréberdisketmediomtadoptef unevmpiousalcomlfa,lgacamwm | aaz-athdd nyoto
~unevenness of the distance corresponding to the m nute ruggedness,

so- cal thd use gmprdiaeido avdi Hbe. PYEPRRECcri bed above, in the manufacturing

met hod .according to the present invention, there is decreased a
possibility that &% FEnEaPnesd rabase s FFOX4IRInEATHS BHRSEREM t hi ckness

MOt DRVIRPESR! White reDel 18n BE RN YUY £10R, 3onfch Eceat%{ LY15982
1y

'~ generated in the surface flattening step, can be avoided,
improvement of the reliébility, and improvement of the yield can
-be achieved. |

That is, since the surface flatness can be improved
in‘tﬁe optical recording medium M, the stability can be improved
in the ﬁear field fecording and/or repreduction. That is, in
'the near field recordihg and/or reproduction device, the risk of
clash of the optical recording medium and the opticel.lens is
reduced so that the-stability of the operation can be achieved

'_ahd the risk of the damage of the optical syetem-facing

3.j adjacently to the optical recording 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 methed

according to the present invention,.thére is decreased a

possibility that a defect portion such as a nonuniform film

thiekness might be generated due to the repellency of the
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flattening film Accordingly, the yield can be enhanced and the price of
the optical recording nmediumcan be reduced. According to the present .
invention, noreover, it is possible to use a |ight trxrabrssyo0s | attening
filmhaving a low light absorption rate for a blue wavelength to be a
~short wavel ength through an inorganic material. In the case in which a
short wavel ength, that is, a blue irradiated light is to be used in order
t o i ncfdaséepipgchiling 2¢ersAingly: the gbiedidican: Be ephanqgd @ngd §Berease
the absorption of the light irradiation in the light transm ssion

f1 att eRFRGef PEnFR nERFOrding RN F3PoREr TEARCHL: r educed and a
duci t put .b d, far. L e. Havi d i bed

br of erred anbodl METPEIRat HE Prodi=oTn BaeTEHo0 (R atrerentE 16 ¢ he

acco LB r g\ : ] t .invention i

i's ng?%%r%nggég ?%M‘E%g a gt)lgl\rlﬂe? %%??%\%%ﬂ%%&%h?g&a%% ﬁgat%\?/%r ialou\s{ chlanges

and . magdi,f ii&ht%dﬁﬁi‘%ﬁ ehigckef 4 hengd Qva%él%ﬁ&tﬁ kidlgd 4 _Hohe art

wi t hout depafting frodmthe spirit or scope of thé present invention as

def i negrakvB1bhgeRpREAR ahal ABrgadidndehyrivary 200bhdedsd SnchaibRrd is: 1.
An optical recording nmediumfor carrying out at |east one of record and
'r epr odac shont okaveilfeorguht,| ahabyis | ghtblue riadiagtinbad Tonhpr iis g ba substrate
havi.ng a concave-convex portion formed on a main surface on a side where
‘the |igeedi ingdidey g9 i1ocreape ackeedrbinguidensityl nit oxsradssablayte
provided with a concave-convex . . . L .
effectively decrease the absorption of the light irradiation- in
' the light transmission flattening film. Consequently, a
. recording power can be reduced and a reproducing output can be
enhanced, for 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 embodiments and that various changes and
.modifiCations 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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Surface corresponding to the concave-convex portion which includes at

| east a recording |ayer over the nmain surface of the substrate; and. a.
l'ight transm ssion flattening filmhaving a transm ttagEeliroary!2005 r r adi at ed
light which is forned on the filmformation |ayer through a hydrophilic
material film wherein the concave-convex surface on a surface of the film
formation layer is filled with the light transmssion flattening film and
is thus flattened. 2. The optidtalls &6r8PHg Ftdi um according to.claim 1,
wherein the substrate has a central hole, the filmformation | ayer having
the recording layer is forned by setting, as a non-filmformation region

for the filmfonmat hﬁ”ohgict@ 1 fe&?ﬂ&j]h@hgﬁ%%mrf& O&ﬁafi?l Soflt at

predeterm ned width arou e centra e over the substrate; and the

hydrophiehs€ 8B esf aleddridMang £8pPBELACTHS Dt Har32md8i & ipaynh2005 film
formation | ayer and the non-filmformation region of the central part

r egi oniefratibetiod mdonprdsiag:| ayer. 3. The optical recording nmedi um
according to claim 1, wherein the light transmission flattening filmis
fornmed of a spim@ spbgtasse Havilliye copgbncaiverecuyex nEpmedinuffoenedrah ng to
claim 3, wherein the spin on glass is forned of an inorganic nateri al
cont ai i B§1E| TPripcey ofr Ansigal wherpordentlighy BETRAH2B1L9N rdisndot BRper at ure of
150C or less., 5. The optical recording nmediumaccording to claim
‘ 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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1, 2 or 3, wherein the light transmssion flattening. filmhas a thickness
of. 400 nmor less. 6. The optical recordi ng nedium according to claim 1,.2
.or 3, wherein the light transm ssion flattening fil m h2&Februarpi208hess of
100 not or less. 7. The optical recording nediumaccording to claiml or
2, wherein the hydrophlllc material filmis forned by sputter by using

Sie a i nci onen The ti i iU ccording to
clalm‘ﬁ‘ﬁf w% 4# SS?Pét%P?s Qné#g %§E%%?£8§(¥égécﬁfgﬁe€h§3 23 :

- February The, i gal ding to claim 4,

wher ei n ?ﬁgggﬁaﬁ aced 9'8}1 grﬁ%% %ﬂﬁ oq%rﬁﬁg?#m g&f&ﬁo The optical recording
medi um according to cIa|n1 1, mhereln t he concave-convex portion has a | and
and a groove, and the information is recorded on the recording | ayer of
either or both of3,t hené apish Bied trfeeogtiony emediun Adtrird@ddgoto neragmct uri ng an
~optical recording nediumfor carrying out at |east one of record and

repr odbgt wiweinf thef dighti onabymissyitn iflaateainonfilony iforngdt bé st eps of :
“manufacturing a substrate having a concave-convex portion forned on a nain
sur f acepom en syissshere the light irradiation is to be carried out;
formng a filmformation | ayer having at |least a recording layer; formng
a light transmssion flattening filmhaving a transmttance to the.

| lrradlated llght and ﬁlléé{¥%$f1f%c%%31ng medlum according to claim

3, whereln the spin on glass is formed of an lnorganlc 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, wheréin 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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Tconvex surface generated on a surface of the. filmformation |ayer to
flatten the surface; and formng a hydrophilic nmaterial filmon a surface
where the light transmission flattening filmis to be-23bBebnadry 20860re t he
step of formng a light transm ssion flattening film 12. The method of
manuf acturing an optical recording nediumaccording to claim1l, wherein

the substrate has, a 23 February 2 central hole,.a non-film formati on
region for the fi 'm?r FmaEi %ﬁaflﬁ%%?locgignrgogsedém&r %%Cé?réqlrﬁ%%&’ ﬁ?&%ﬁ‘ around

the centlaheBdis PHETsubdlGaANPIL! #bEpdl P DAlRRCRnigem ng a film

formatidn [ayer ving a recording layer ; ormng the hydrophilic
material filmacross the film formation | ayer and the substrate of the
non-formation region in the central part region of the filmformation

| ayer. 13. The retdod @k opeuEartreddgliang aedian acesaidiigo aediwm .
according to claim11 or 12, wherein the light transmssion flattening film
i s fornedwhgrepnntibeatommpvel4on¥he pettich dfastendbadt and iy guoosset,i cal
recording medium according to claim 13, wherein the light transm ssion
flattemndg filmis formed of a spin on glass material containing. Si02 as a
principal. conponent and having a firing tenperature of _150C or |ess. 15.
.The nethod of marddidmdPrRgtapn . 1FeCHed RoFR? NELTRIA NG d8¥6EdPRg to
transm ssion flattening filmhas a

fL?LE%éi@hég g%ogﬁﬁqgggﬁgkg;%ggﬁgl 2£$ﬁn3ﬁﬁ?ﬁﬁ'|ﬂanufacturing an opti cal
‘recordi ng - ' '
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 . : ' S
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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‘medi um according to claim1l, 13 or 14, wherein the light transn ssion
flattening filmhas a thickness of 100 nmor |less. 35 23 February 2005 -17.

- . The method of manufacturing an optical recording nedi2pFaseaydoog to claim

-11 or 12, wherein the hydrophilic material filmis forned by sputtering.
18. The method of manufacturing an optical recording mediumaccording to

~cl ai'mégntr rhetjlré the hydrophilic material filmis fornmed by clanping an
outer perrpnery off the substrate. 19. The nethod of nmanufacturing an

optical recording ?ﬁgf%‘rﬂo?%%ﬁ%?ﬁggf %8%%@@811@@\/\/%?_@ f‘o%wﬁ%&i@ﬁdr ophilic

material filmis fornme m f or ion material containing Si2 as a

Pri nCi DAje HINRANG: pRldeddianiTRINQd aoh HROUAQCIAY | t3310R61 &abydecor di ng
-medi um dccording to ¢claim 14, wherein the substrate is constituted by an

.Or gani ghamddttlateant the dtidqhiofl rRREANGShopiTh afdreaitAgnf Lhyeis formed by
firing at 150C or less. 21. The nethod of manufacturing an opti cal

r ecor changingredineroadiog dlayert g @nai m 20, wherein the substrate is formed of
pol yet hersul fone. 22. The method of nmanufacturing an optical recording

medi um accor di ngferringaithe2bydwhphal ictihrtauisdt fala asréss idee dfilm

pol etherimde. 36 23 February 2005 OPTI CAL RECORDI NG MEDI UM AND | TS

- MANUFARSITRINGTIVERMED AR THIC ubs trateppScticsumgn-formation region in

~ the central part region of the film formation layer.

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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‘To solve the problemof reliability of a flat filmin an optical

recordi ng-medi um due to repelling, and a problemof the yield. An optical
recording medium for executing at |east one of record3gekishy2005 oduction
of- information by light irradiation, conprising a filmformation |ayer
having at least a recording |layer, with the surface on the |ight

I rradiation side__provjded as a mnute rugged surface,, on a substrate with

a mnute concaveldonvéRepBrtherh qlomany faRtERLNG AT KRFiGR1t RECPIEHRY

i rradi ati.on side erein a_light tr m_ssibl.e flat filmhaving a

t ransnF‘Sg%Wt%C%ﬁ’i#"rge eEraLaH!} ﬁmmf ?@di“‘i‘ﬁ%ﬁﬂ {:Ja%thlfi‘cf on the film
for mat | redgl a . hil i N filmhaving a hydrophilic
.proper#g?e%?%fiﬁ%;#ﬁ£§ %%%@%@ Fkg%@ga%%%f ce of the filmformation |ayer
surface so as to have a ftat surface, is provided. Figure 1 | 37

18. The method of manufacturing an optical recording
‘medium according to claim 17, wherein the hydrophilic material

film is formed by clamping an outer periphery of the substrate.

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 method of manufacturing an optical recording
medium according to claim 14, wherein thé substrate 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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