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1 DESCRI PTI ON OPTI CAL INFCRN%I1C{g/12
RECORDI NG MEDI UM TECHNI CAL FI ELD The invention
~“relates to an optical inforna- tion recordi ng nedium and, nore
particularly, to an optical informdtion recordi ng nedi um which can read
5 out or read/wite at a high recording density and has hi gh
reliability for the repetitive re®ESERIFTION reproduci ng operations.
BACKGROUND ART In an thlcaI i nformati on recordi ng nedi um

10 a conpact di sc ( COPPTECARSENFQRMATIQN) REGORR HIG | MERIUM  has been

w despread. In recent years, a DVD having a recording density that is
seven or nore tines as |arge as that of the CD has been put into
practical use. As for the DVD, devel opnent is being nmade as a

rewitable 15 recording/reproduci ng nedi um besides a read only ROM

( DVD- ROV ir]ﬁgpéﬁkééha tjon has directly been witten on a board.

The realizati i cal use of the DVWD is belng exam ned al so

as an RAM for a CfoPé‘tl‘?{ve(rR\{%dgﬁ\ng 250 2 an opeicdl Shefe s bl oh

density recordlng has been acc usi 8 ase ean1haV|ng a

h | 780
fm;)rbgred in a CD félﬁ}fh:?{q(%ﬁ%ungr er’ t%r#(ﬁ%lﬁlgﬂ%' Tlarl

optical information recording medium which can read

5 out or read/write at a high recording density and has
~ high reliability for the repetitive recording and

reproducing operations.

BACKGROUND ART
In an optical information recording medium,

10 a compact disc (CD), a laser disc (LD), or the like
has been widespread. 1In recent years, a DVD having a
recording density that is seven or more times as large
as that of the CD has been put into practical use. As
for the DVD, development is being made as a rewritable

15 recording/reproducing medium besides a read only ROM
(DVD-ROM) in which information has directly been
written on a board. The realization of the practical
use of the DVD is being examined also as an RAM for a
computer (DVD-RAM).

20 In a DVD, a high density recording has been
accomplished by using a laser beam having a shorter
wavelength of about 650 nm than that of the laser (780

nm) used in a CD or the like. In order to handle



2 I nformati on of a | arge capacity such as conputer graphics or the
| i ke, however, it is necessary to acconplish a further high recording
density that is 1.5 to 2 times as large as the above density. To accom
-5 plish it, devel opnent of sem conductor |asers of green to blue of
further short wavel engths (wavel engths2 520 to 410 nnm) is being nade.

A super resolution filmcan be nentioned as anot her hi gh recording
densi ty techdinfggmations gfer largeesapaciidy such as §OMPMEE¥hi ch is forned
on a | ower surface of a recording nmedium and a hi gh recording

density can ARSI AEE Hyikead BOWEYeX bddmiSpHECEESArY ERci dent |i ght
transmtted through the film \ e of nechanisns of _a_super
resolution 2% ha §L§§P@Féplagb6F§PFS&n§hQﬁBﬁéﬁ¥nthﬁ?cﬁsi§'3
phenomenon real i.zed by usi such nqnlinear optical characteristics
that the sung eE&M§%(ﬁ§;¥aqﬂe as &Pﬁh?ﬁpyf %@@ﬁﬂtﬂaviﬁﬁ 85PhRrensity that
Is equal to QI. Jarger t-han its ral Lt u a absor bs

20 i ght h‘:’gvip se{ln J‘|trft %ﬁesvietly pgneelnf)two?ﬁtg%g%cl? ?I% %gg)go(rigﬁ %g]r% ok 93%8%. Si nce
a spatial in | Eﬁﬁgr i i eadiRg or
writing has ;tgégjt}ts‘% g’fnf ‘et I St rsi“%ﬁﬁﬁmé”r?,"e\%her?%?’ﬁ'eﬁﬁ'ég’%qﬁfé’géé‘%'t Irzgugh t he

super resq) Wiy 118 HJi@d nffie.at @ bottomportion having 25 a |ow
intensity is absorbed 'by the super resolution filmand the light at a

center portion having & liufer resdlfftdes i lmS candbenimehedonbaekgf ore, a
beam di anet er
another high recording density technique. The super
~— 10 resolution film is a film which is formed on a lower
surface of a recording medium and a high recording
density can be accomplished by reducing a beam spot of
incident light transmitted through the film.
One of mechanisms of a super resolution

15 effect is a satural absorption phenomenon which is a
phenomenon realized by using such nonlinear optical
characteristics that the super resolution film
transmits light having an intensity that is equal to or
larger than its satural absorption amount and absorbs

20 1light having an intensity below the satural absorption
amount. Since a spatial intensity of the laser beam
which is used for reading or writing has a Gaussian
distribution, when the beam passes through the super
resolution film, the light at a bottom portion having

25 a low intensity is absorbed by the super resolution
film and the light at a center portion having a high
intensity is transmitted. Therefore, a beam diameter

after the transmission can be reduced.



-after the transm ssion can be reduced.

3 At present, as such a super resolution film an organic
filmof the phthal ocyani ne system materials (conpounds) of the

“chal cogeni de system or the |ike as shown in JP-A-8-96412 or the |ike
can be nmentioned. 5 Besides them sucB a trial that, as the sane organic
material, a thernmochromc material disclosed in JP-A-6- = 162564 or a
phot ochroni c materi al BtsPIG§§§tbna§PSnCB a supgg7gesgolytigrdfitma super
resolution filmis also own. However, each of the

mat eri al s as2ReREHPGRLE fllmaBSv§hﬁa§hEFéEP€H§nFHet§Yﬁ§96f raterdpiability,
pr oduc- tivity, and t n the ,qrganic film s ener gy

density OL tﬂéoﬂ@gﬁpg§)l8éth? gba cﬁﬂ&ﬁlgﬁoﬁYStemreEBrHh%gfbkfréédhng,hlf
h t

0 Tear " Snim BB A-ALgsaT2 BE.Ebe S ik BRRy be R gRER L T 1O

difficultofogduarant eg phe g%ﬁf'ck%ﬁgln%ﬂggr oL Ehgﬁéa e o?&aBES recording

or reprodu0| ng operatlo sever use enviro as“i'n case of

an RAMf or amm%%&&%gpg%eEh%&mb%ﬁrhh&@ §£@§§aihékg8§895961hSJEbﬁﬂgga"y

unstable, it to o ong guar ant eern
DI SCLOSURE O 6hB¥ENELOY photochromic maEErhﬁlaalgéhsgédointﬁﬁ hDgention to

obt ai n
267078 is used as a super resolution film is also

known.
~ 10 However, each of the materials as mentioned

above has problems in terms of the reliability, produc-
tivity, and the like. In the organic film, since an
energy density of the beam is locally very high upon
recording or reading, if the recording or reproducing

15 operation is repetitively performed, there is a fear
that the film deteriorates gradually. Therefore, it is
difficult to guarantee the sufficient number of times
of the recording or reproducing operation under a
severe use environment as in case of an RAM for a

20 computer or the like. Since chalcogenide is chemically
unstable, it is difficult to obtain a long guaranteeing

period.

DISCLOSURE OF INVENTION
It is an object of the invention to obtain
25 an optical recording medium having a super resolution
film which can guarantee the repetitive recording or

reproducing operation for a long period and has high



25 an optical recording medi um having a super resol ution filmwhich

can guarantee the repetitive recording or repr oduci ng operation for a
| ong peri od and has high 4
productivity and a high super resolution effect. To solve the
above problem according to the i fvention, there is provided an optical
I nformati on recordi ng nedi um conprising, at |east: a board on which 5
pi ts havi ng PFONGRIYBRY RRG ddeigh cfurer wefplutiametfeGihi ch is forned
directly on the board or fornmed thereon t.hrough anot her |ayer and

changes a reflectance B Sflve theahaye praRkemHASEFHNTG &2 48 on i ght
in d d- I nt I t | nci dent, | ight afilmi 10
her ei nbel ow SPEERT 98 1 Shete L8 Brdvfed R Gk LnfdiiaOhner el n the
T Pt eger PRBbEQ RS Shediin ondAHTRE % SN e o hief >

fromat | gast, pney ki g o (A K005 GUIEL N M Nspq 15 gy phases are

cont i nuous ases, a pnases are cont!l nuous phases.

The di scont | phoUg ?Qaf@ﬁgééedifé’étf‘%aéwlﬁ% boar ¥ & AfedIpr i cal or
pillar fine particles an ar e ‘phases having such a di sconti nuous

structure thahrogh! ARtRES ﬂé%éf | D e&léﬂ?éﬁ‘ea NEd £ actaitte (‘(g,_ntgmuous
n

phases are phases represented by such a natrix phase and are phases

al | of whi chigten€otyi ALOUBiBNEi X i St refledWiodel ight NUepRssieid~ The
conti nuous phases exist so as to disperse the discontinuous phases.
ence on an intensity of incident light (such a film is
~ 10 hereinbelow also referred to as a super resolution
film), wherein the film is inorganic materials
(compounds) constructed by N (N = 2, 3, 4, ...: integer
of 2 or more) kinds of phases, the phases in a range
from at least one kind to (N-1) kinds among the N kinds
15 of phases are continuous phases, and the other phases
are discontinuous phases.

The discontinuous phases are, for example,
phases such as spherical or pillar fine particles and
are phases having such a discontinuous structure that

20 they are distributed in one matrix. The continuous
phases are phases represented by such a matrix phase
and are phases all of which are continuous and exist
not being independent. The continuous phases exist so
as to disperse the discontinuous phases.

25 There is also provided an optical information
recording medium comprising, at least: a board; a film
which is formed directly on the board or formed thereon

through another layer and changes a reflectance or



25 There is al so provided an optical information recordi ng

medi um conprising, at least: a board; a film which is forned directly
on the board or forned thereon t hrough another |ayer and changes a
refl ectance or 5 an intensity
di stribution of reflection light in 5 dependence on an intensity of

i ncident light; and a | recording filmwhich is fornmed directly on the
filmor 28r yBHenpeERoAlS hEbhghlanop herefbgetiamdl bghwhinch 5 _
information is recorded by the Iight, wherein the film I S inorganic

material s (coffBERASPCEORARt ABCcIBEERGLRY (RE incident Bight; and anteger of 2
Co (N 1) EePrnlIRRe i R ER | hEs LT heRad Lo ot EY Ot F BRIGESIM I9F phases.
i scont | nuous “BRAGaSt ArEeSh: ERFRbSH SRoPBaE clavem AMh oL to 70 nm or
bhases |1 es viftormar E6R 187 PUSoPABT By CHnS 1 {Gh e  WREFRLT e PF{ R "1

e O sont fnESUAhOHEURIEIRIES 2aFe (cofBBERAO) COROLARN L SPHP IS and

t he di sconti nuou ases are cry ganr ¢ conpound :
continuous = phases4are. a; difteqet | 6 SHDSE AfiGee ANELAdIE S SpINddious
phases are any of a'mefal; a sen1§onductor, gﬁgfa DG eTectrie Subst ance.
According to the pRySesi PR, at PRRGe| Broh ONt dBSast ofd DA C@b iy mation
recordi ng nmedi um conpri sing, at
kinds among the N kinds of phases are continuous
~ 10 phases, and the other phases are discontinuous phases.
A mean diameter of the discontinuous phases lies within
a range from 1 nm or more to 70 nm or less. A width of
continuous phases existing between the discontinuous
phases lies within a range from 0.3 nm or more to 100
15 nm or less. Further, the continuous phases are
amorphous inorganic compounds and the discontinuous
phases are crystal inorganic compounds. The continuous
phases are a dielectric substance and the discontinuous
phases are any of a metal, a semiconductor, and a
20 dielectric substance.

According to the invention, there is provided
an optical information recording medium comprising, at
least: a board on which pits having information have
been formed; and a film which is formed directly on the

25 board or formed thereon through another layer and
changes a reflectance or an intensity distribution of

reflection light in dependence on an intensity of

incident light, wherein the film is constructed by N (N



| east: a board on which pits having infornmation have been forned; and a
filmwhich is forned directly on the 25 board or forned thereon through

anot her | ayer and changes a reflectance or an intensity distribution of
-reflection light in dependence on an intensity of i nci dent |ight,
wherein the filmis constructed by N (&

6 =2, 3, 4, .... integer of 2 or nore) kinds of phases cont ai ni ng
at | east one=oR.m3reski nds :ofinkegetnpg 2 orsmpredeklindsnolophasesy, Cr, M,
Fe, N, Si, Pb, Bi, and Al, the phases in a range fromat |east one

kind to 5 (RoRfagning awohgaskeoRekPHdBose khadesoirelemaptiuous
phases, and the other phases are disconti nuous phases. . .
Further, thef&leStEAodraByCam &ari Yal Cr+ Mpnf BenalNionSiecBPdi Bgs medi um
i sing, at | t: boar.d; filmwhich is_forped dirfectly on the

board or 1030 Ale ther BBASER, S0gA BBReLIPEyaF ARASEnaRGekIAY Yo

flect i nt ity di i i, f | ecti i ght
eeecnong® A, KASAEEbof Bhel Hohitheche! BRR8Ek, 8l panbiflhutl
which is f ' I ' f Qc 1 h anot her
aver and onbrtsees ane! sis b¥fier, phabpl 8re, §1BEpEIRREER, HERLRT, T0LC

filmis constructed bypN tNe?,2thdretis proviBk898h BEtiaal 2 or more)
ki nds of phases containing at '| east one Or nore Kinds of elenments

sel ected frognEdrmhitioX: retorfng medilift cBhpresingh. abl 1e88€:AL, the
phases in a range from 20 at |east one kind to (N—i) ki nds anong the N
ki nds of boRktasea FiemC @RtichUGHS fpmeaSdizBdtlipeont bRe pBaggSorr €
~ 10 formed thereon through another layer and changes a
reflectance or an intensity distribution of reflection
light in dependence on an intensity of incident light;
and a recording film which is formed directly on the
film or formed thereon through another layer and on
15 which information is recorded by the light, wherein the
film is constructed by N (N = 2, 3, 4, ...: integer of
2 or more) kinds of phases containing at least one or
more kinds of elements selected from Co, Ti, V, Cr, Mn,
Fe, Ni, 8i, Pb, Bi, and Al, the phases in a range from
20 at least one kind to (N-1) kinds among the N kinds of
phases are continuous phases, and the other phases are
discontinuous phases.
Further, according to the invention, there
is provided an optical information recording medium
25 comprising, at least: a board; a film which is formed
directly on the board or formed thereon through another
layer and changes a reflectance or an intensity

distribution of reflection light in dependence on an



di sconti nuous phases. Further, according to the invention,

changes due to the_incident Light when the i nci dent, 1ight enter

assuni ng t hattBFough anqther layer,and son whdch ApIREBALAGN; A8i dent i ght
ab. dt an .i nten t f, the incident |ight
reo s Bt ¢ A IO P ERE oR, ARLTISTLYS A% Othat 1o

enters is
set tol, if

reasu e i wﬁi’ﬁﬁedr%@l@%ﬁr ety ﬂ%%ri*.lsrlfep%{ diphryymen” ek

1.0 x 10[err]

refractive i nQex ¢ ange

refractive

d:N0RX e Al Wol Ay ﬁleﬂ‘i‘:r h9

S,

al ue of
or | arger to

1 1o, dni¥s, and 26, Pogmine ,thdel Ui scrastange. the

occu in such a manner that the

chit@gsWisch lies

t here I's provided an optical information recordi ng nedium 25
conprising, at least: a board; a filmwhich is fornmed directly on the
-board or formed thereon through anot her | ayer and changes a

refl ectance or an intensity di stri7bution of reflection light in
dependence on an 7 I ntensity of
i nci dent ||ghmtemﬁity'ﬁébammuﬁgmt Raght ; awﬂléhrﬁ§0tdﬂn9dfdﬂmectly on the
filmor fornmed thereon t hrough anot her er and on which information
is r ecordd@hpyist rf@rm%tdlr 1y Ang ther ﬁaﬁm ¢& frymedotherepRe film

and

f
within a range(%ron12 50 x 10[err secon onggh(E 3.50 x 10[err]
second or SthﬁﬂﬂJﬁ&iﬁﬁ:Hheaharéﬂ'ﬁﬁt@ﬂsﬁiy of théeindfadentiigmbtignd is

recovered to

— 1 0

15

20

25

t he ori gi nal
set to I, if the absolute value n of the refractive

index that is measured is indicated by
n =n, + n,I

a value of n, lies within a range from 1.0 x 107 (m’*/W)
or larger to 1.0 x 1077 (m’/W) or less.

In this instance, the refractive index change
(n - n,) occurs in such a manner that the refractive
index is saturated within a period of time which lies
within a range from 2.50 x 10~ second or longer to
3.50 x 1077 second or shorter after the irradiation of
the incident light and is recovered to the original
refractive index within a time interval which lies
within a range from 2.5 x 10~ second or longer to 1.0 x
10 second or shorter after the removal of the incident
light.

Further, the film is an oxide which contains
a Co oxide of 60 to 95 weight % as an oxide of CoO and
in which a remaining part is constructed by elements of
at least one or more kinds among Si, Ti, Al, Pb, and

Bi.



20 refractive index within a tinme interval which lies wi thin a range

from2.5 x 10[err] second or longer to 1.0 X 10[ err] second or shorter
after the renoval of the incident | i ght. Further, the
-filmis an oxide which contains 25 a Co oxide of 60 to 95 weight % as an
oxi de of CoO and in which a renai Bing part is constructed by elenents
of at | east one or nore kinds anmong Si, Ti, Pb, .and

8 Accor dA§Ordinge tenkbat LBNVENtAeRe FbeEFOWFdEH°V1de§n
optical information r cqrdln /reprodUC|n apparatus risin

| east: | aser @MoPPEIGad: it 1Rgy &ecordin Kﬁ?ﬁ§°dﬁﬁaﬁg PB aEQFBgtlng one
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DRAW NGS ram-o ross sectfon of an ROM
di sk for”Ed'd%i@%.%ﬁ%@@é@e%%eQ HQ%er”V%Qgggggethe aPparatus Fig. 2is a

di agram show ng a rea requency nce of ~an output derived
fromthe ROMfurtH@fS%dsnﬂad&s ¥or discriminatinfg @ rdcb¥ddngi agram show ng
an X-ray diffrac-

capacity of a medium to record or reproduce and means

for changing a tracking in accordance with the medium

~ 10 discriminated by the discriminating means.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a diagram of a cross section of an
ROM disk formed in an embodiment of the invention.

Fig. 2 is a diagram showing a reading

15 frequency dependence of an output derived from the ROM
disk in Fig. 1.

Fig. 3 is a diagram showing an X-ray diffrac-
tion pattern of a super resolution film formed in the
embodiment of the invention.

20 Fig. 4 is a diagram showing an X-ray diffrac-
tion pattern of a super resolution film formed in the
embodiment of the invention.

Fig. 5 is a diagram showing an X-ray diffrac-
tion pattern of a super resolution film formed in the

25 embodiment of the invention.

Fig. 6 is a photograph showing a TEM image of

a super resolution film formed in the embodiment of the



tion pattern of a super resolution filmformed in the enbodi nent of the
i nvention. 20 Fig. 4 is a diagram show ng an X-ray diffrac-

tion pattern of a super resolution filmfornmed in the enbodi nent of

- the invention. Fig. 5is a diagramshowi ng an X-ray diffrac-
tion pattern of a super resolution fil9m forned in the 25 enbodi ment of the
i nvention. . Fig. 6 is a photograph show ng a TEM i rage of

a super resol®X®BWRimforned in the enmbodi ment of the

9 i nvention. ) i 7 is a phqtograph shaowi ng an el ectron

beam di ffraction i magef 4 & s‘chZ"IF gﬁr&f(ﬂ‘iﬁq §HQwWAng an HLRSGFLAN t he
Section of aream ARRRFAFLEY GRge i9f he g SRS OO ot hvent i on.
ength wni ontPansgiE HE b FIRARE SE che, BibGia § "0 N9 MK
cade whers a gl avs 11 gL' B GG, of 4 e SARAAH R ad [ "¢

f " _ rs o . . . _. 0
or e RAM.dlskoiFoxlf;xhgd i ergel f%ﬂcg%;ngé(pé wﬂlegﬂsl & i et ween

t he nunber of tines e recor uc- ng operation and an
output of the RAM di skr o, Wi £ & djiagranPHowBRP|ddihdd |§R I n the

enbodi nent of the
output for a recording mark length which is obtained
from the RAM disk of Fig. 8.

-~ 10 Fig. 10 is a diagram showing a change in
laser beam diameter in the case where a glass film is
formed and in the case where it is not formed.

Fig. 11 is a diagram showing a relation
between the number of times of the recording/reproduc-

15 ing operation and an output of the RAM disk on which a
super resolution film in the embodiment of the
invention has been formed.

Fig. 12 is a diagram showing a relation
between a CoO content and the output.

20 Fig. 13 is a diagram showing a relation
between a mean particle diameter of particles precipi-
tated on the film and an output.

Fig. 14 is a block diagram of an optical
information recording/reproducing apparatus formed in

25 the embodiment.



I nventi on has been forned. Fig. 12 is a diagram show ng a

rel ation bet ween a CoO content and the output. 20 Fig. 13
is a diagram showing a relation bet ween a nean particle dianeter of
-particles precinpi- tated on the filmand an out put. Fi g.

14 is a block diagram of an optical 10 information recordi ng/reproducing
apparatus forned in 25 the enbodi nent.

10 BEST RBSE MORECERRYCRERBINGTPET| RIENFNERNTION( Enbodi ment 1)

The |nvent|on w |1  be descrlbed in detail by usi ng an enbodinment. 5
Fig. 1 shows (BMPORIMERE: 1di agram of a parti al cross section of an ROM
disk formed in the enb g reference n ra denotes a
board; 2 a super §§8|&PVSHtﬂPPnWlEiahesﬁeFSFF%egr6Pe5g§ﬁbiféYn1 4 a
reflectlng fi aaterial of the Al - Ti 10 system and 6 a pit
whi ch has begﬁl%ﬂlgﬁ mRPPﬁ PREor - mation. Although one of

pol ycar bogat e, pol yol SbhR. 1 snBbE°S: sBRdnbiEcl higokan!380aa5aRc pRRr 0 1 I
accordanceé with the speci fication, ycarbona € I's used
enbodi nent . oEngeEtlbthE Eﬁfnbﬁﬁﬁ QQ @B?ﬁeaxﬁﬁpkﬁe eﬁﬁoh%ﬁ@ﬁtbean}

enters fromthe [ower position as shown by arr

Further, theIBCWh9'SH '%e%%&@%@ebhuhgﬁal 1 dEﬁbk@EﬂagbéhéBs 2Fhrst, a pit
pattern having i nfor na-

super resolution film; 5 an SiO, protecting film; 4 a
reflecting film made of a material of the Al - Ti

~— 10 system; and 6 a pit which has been written with infor-
mation. Although one of polycarbonate, polyolefin,
glass, and the like is used as a board 1 in accordance
with the specification, polycarbonate is used in the
embodiment. In Fig. 1, light for reading (for example,

15 laser beam) enters from the lower position as shown by
an arrow.

Further, the ROM disk is formed by the
following steps. First, a pit pattern having informa-
tion is formed on a photoresist by using a laser.

20 After that, the pit pattern is copied to an Ni die and
polycarbonate is injection formed into the die, thereby
forming a board. The super resolution film 2 having a
desired film thickness is formed on the board by
sputtering. The SiO, protecting film 5 having a film

25 thickness of 140 nm is formed and, thereafter, the
reflecting film 4 having a film thickness of 100 nm
made of a material of the Al - Ti system is formed by

sputtering. A thickness of board 1 is equal to 0.6 mm.



tion is fornmed on a photoresist by using a laser. 20 After that, the pit
pattern is copied to an N die and pol ycarbonate is injection forned
into the die, thereby form ng a board. The super resolution film?2
-having a desired filmthickness is formed on the board by

sputtering. The SiJerr] protecting fillm5 having a film 25 thickness of
140 nmis fornmed and, thereafter, the reflecting film4 having a film
t hi ckness of IrpC:-hemembodimedyd ,oftwe fmiagdsal( showinhd nAFi1g.Til )syforaedi s f or med
by sputtering. A thickness of board 1 is equal to 0.6 nmm

I n the enbodiaferfiilBs\@usadhereshdm aashriofher) widhmad UV (uddrg- ns are
adhered to each other with a U/ (ultra- .. violet rays) .curahle resin
while the reffkethgaygncyrable gesin.whide fheFeflectdnds & 1dmgt 4an ROV

di sk havi 5 thick f 1.2, [ btained. As a.filmthick
o Super S 4t 00 0 Tk ARe SRR S i i BRBR e o
to 3 I ' t ed. . In.th nmbodi t, b
Changi ng ComUBATRRE of TAJE I optadned Tafie 2 L SRR
| ai ned 10 ' . fai ' QL
e e KPR ARl T 3 oY RRIA0 L R
expl ai ned hergl Bl &t @f Innf", fn@f@}soa%()s‘fﬁ?rqr 1led£SQY Wehriyaracteristics

of each di sk ‘are eval uat ed. a conpari son exanple, an di sk ( No.

30 in Table 15 1, whicfy, wild é?ﬁ:d%?ﬁl?déﬂﬂ‘,e%yh%rh%id@'i rc)on%sv_:&iiq,rﬁst he
super resolution film2 1s not forned 1s al'so forned.
(Nos. 1 to 29 in Table 1, which will be explained
- 10 hereinlater) of the film corresponding to the super
resolution f£ilm 2, ROM disks (No. 30 in Table 1, which
will be explained hereinlater) are formed and super
resolution characteristics of each disk are evaluated.
As a comparison example, an ROM disk (No. 30 in Table
15 1, which will be explained hereinlater) on which the
super resolution film 2 is not formed is also formed.
A sputtering apparatus which can simultaneously sputter
two disks is used for sputtering. The compositions are
changed on the films by independently changing their
20 powers.

Fig. 14 shows a block diagram of an optical
information recording/reproducing apparatus used in the
embodiment. The apparatus has a medium discriminating
means for discriminating the kind of optical disk

25 serving as an optical memory medium. An optical disk
is fixed temporarily to a rotating mechanism connected
directly or indirectly to a rotary shaft of a motor

which is controlled by motor circuit control means.



A sputtering apparatus which can sinmultaneously sputter two disks is

used for sputtering. The conpositions are changed on the filnms by

i ndependently changing their 20 powers. Fig. 14 shows a
-bl ock di agram of an opti cal i nformati on recordi ng/ reproduci ng
apparatus used in the enbodi nent .1Zhe apparatus has a nedi um
discrimnatin . _means for discrimnating the kind of optical disk 25
serving as arfhsptinfarmatinn ofedihemopAsicadt ddgk disskead asj @ fi xed
tenmporarily to a raotating nmechani sm connect ed directly or |nd|rectly
to a rotary S °§ﬁgQ9¥ﬁ£ Yor2 laser,ifeqying @Gn@réﬂ@@& 59“%6@0#“0|P@U|t

contr ol

preanplifi‘er,

nmeans. The infornmation

on the opticAiWk 3¢ FeHFning unltpff&ro§|eé‘ﬁd-lngb§h§ Fe€decLdPR ng as a
| i ght source |n t.he i C up. and n uni or sen h
hrtgm by A% SR ARG 6o S IE AR g Ko B by 5 t he

refl ection

light sourge é}{rge:[agi C%,}ﬁ EFEQ_&&%‘%%%‘%&? PHREnotos gn% ggafése hs. and

Signat g P eamed R a3 G B st “‘ea%‘g”’d““")”

repr oducti on
predet erm ne

dﬂﬁéfbs%e%d}ﬂ %{Eané?e%{r@‘é‘itdcqcn sYA2 ¢ignal :‘?.Jéfd&kgt ed by

ut put neans such as display appar at us, spea or the

like or is syfisifd ethd G @Rk puttdd IR tﬁép%‘bdd&ftqwtsll%am ocessi ng
apparatus such as a personal conputer or the |iKke. In the

enbodi nent ,

—

10

15

20

25

| aesdsledteidigd MgedBAnN® the outside of the apparatus by
reproduction data sending means. Reproduction data is
outputted by predetermined output means such as display
apparatus, speaker, or the like or is subjected to data
processes by an information processing apparatus such
as a personal computer or the like.

In the embodiment, laser selecting means
which can select an arbitrary laser wavelength is
provided besides a circuit system which is used for
normal recording and reproduction. A peak power which
is used is determined by peak power deciding means on
the basis of an output of the laser selecting means and
on the basis of an analysis of a laser power control
information analyzing means. A reading power is
similarly determined by reading power deciding means.
An output of the peak power deciding means is inputted
to a laser driver via a recording power DC amplifier
and an erasing power DC amplifier through power ratio
deciding means and controls the light source in the

pickup. Similarly, an output of the reading power



whi ch can select an arbitrary | aser wavelength is provi ded besides a
circuit systemwhich is used for normal recording and reproduction. A
peak power which is used is determ ned by peak power decidi ng nmeans on
-20 the basis of an output of the | aser selecting neans and on the basis
of an analysis of a | aser power contrdl3 i nformati on anal yzi ng means. A
readi ng power is simlarly determ ned by reading power deciding neans.
An out put ofd?ﬁédaéﬁkmﬁémérlleénﬁpﬁgeﬁeﬁﬂstgg lagertdyives t@rqug@ser
driver via a recordi ng power ngllfler and an erasjn ower
anplifier thPoEQﬁdﬁBGePOWQFlBC amp aéé?§|ﬂ§dnﬁah§r%%ﬂ ehftHIRT t he Ilght
source in the E Eg Iarlé an outg of the readlng go

13 deci dPRYTREanS t |BbGFFEd tB5t AR fGtRAlgtRSeF, tﬂr%ﬁ@ © a readi ng
power DC anpl.ifi nd _cont.r t he t ugce in |ckup As an
actual |aser 99§ 85n338ﬁ¥ 3. 9h§cpﬂrwkég£ 18fu§§8 ﬁﬁ?mﬁl used for a CD
and 5 sepicQ |.aser 650.n furth 20 n 410 nm

whi ch areghs§§%#§%Rguﬁﬁffaiegfﬁ§tgFIgéo m, ?urt§er, P Q a??%cus and a
focal depth ghbf gk wnicfleBERIRBE0ROR HaHG egg&hmgésﬂéaer 's_designed so

as to havé sUch a Structure that an au ocustng can be 10 perforned
in association with th@lﬁ@EeStEBBusFHBHhSrfoFal ag ERr§eepepdence to a

structure in which a super resol ution mis unted on the disk and a
tracking debdhbing BRAg WAVBlehBth! atkkNga8erOisdgtschheq 85248,
to have such a structure that an auto-focusing can be
— 10 performed in association with the selection. Further,
in correspondence to a structure in which a super
resolution film is mounted on the disk and a tracking
width is made thin, in tracking error detecting means,
another means for high density recording is separately
15 provided, thereby enabling the tracking operation
to be performed in accordance with a medium. A kind
discriminating mechanism for discriminating the medium
by using a difference of reflectance of media is
provided, thereby designing the apparatus so that the
20 auto-tracking can be performed in accordance with a
difference of the medium kinds. Upon data recording,
recording data is inputted from recording data
receiving means, is data modulated by recording data
modulating means, is inputted to the laser driver
25 through recording timing correcting means, and controls
the light source in the pickup.
By using a construction as shown in Fig. 14,

not only conventional CD and DVD can be compatibly used



anot her neans for high density recording is separately 15 provided,

t hereby enabling the tracking operation to be perfornmed in accordance
with a medium A kind di scrim nating mechani smfor discrimnating the
- medi um by using a difference of reflectance of nedia is provi ded,
t hereby designing the apparatus so thad8 the 20 auto-tracking can be
performed in accordance with a difference of the medi um ki nds. Upon
dat a recordipt alsordigksikayind dikfenrgnhk (eerardbiie aananidgiet a
receiving neans, is data npdul ated by recordi ng data modul ati ng neans,
is inputted et theredfkization Pk i AT @R HY 1537 RP correcting

: d t (ol the |ight in the pickup. ) B
Using a consARled PROUSARPITAS, TIRe OPEIGAR WHGFRANAAMti onal CD and
DVD can be coqgatébl; used duei _ 14 but
al so di sks HESTRRAHRIFEFRIQYEIRG ARRPRANIR iGAPe PYRRFYY the realization

f I ' b . . figal
?nf gr mi'[ ?gncwgﬁ#}é%%fgﬁsng ?résptf% uc%lrgqalggaaéjﬁeﬁj‘gﬂg%%@pr%:ﬂ%&éc%:achangi ng

its construcéfquﬁfiﬁgﬁﬁggagf d“éﬁhidé§é¥”‘““ or application field and
able 1 u

used. shows Tteproduction output charac- teristics

of conpositions of thepih]&s) coHsRsPAELd©ion o&d}gqﬁ‘ UHEhSUPer
resolution films and a | ow frequency 10 conmponent (2 MHz) and a high

frequency cop@eiepicé 10f compb¥it ibKierosute RIS | ¥rddindingad ng power
is set to 1, 2, 3, and MmN The presence or absence of the
the formed super resolution films and a low frequency
~—- 10 component (2 MHz) and a high frequency component (10
MHz) under such conditions that a reading power is set
to 1, 2, 3, and 4 mW. The presence or absence of the
super resolution effect to be discriminated from this
table is also shown. The laser beam used for reading

15 is derived from the semiconductor laser of a wavelength

of 650 nm.



super resolution effect to be discrimnated fromthis table is al so
shown. The | aser beamused for reading 15 is derived fromthe

sem conductor | aser of a wavel ength of 650 nm
15 TABLE 1
Qut put _ Conponent s 15 2\VHz 10MHZ No.
(wei ght ratio) 1MV 2mW 3mW 4V ImW 2mW
3mwvV 4m/\_/ 1 CoO TABKE 135 35 33 1 2 2
1_ 2 si(err] 38 40 41 40 1 2 2 2 3
Si derr] :Co0O=1:1 35 36 36 37 2 3 3 2 4
Sigerr]:CoOI2 43 |4 45 47 Bt pul3 20 25 5
Siqerr]'coo:1-3 9 n AL 10 4—;p4n NN aQ o
' . Componentg j o 0 ZMHH-L 17 1J LOMH 20 O
Sigerr]: CoO={Nah | (| oigne rat3g) 35 382YHA0 20| 25 3@™z35 7
Sigerr]:CoC=[:9 38 38w [OPuw | 38w | 44 | Bl | 202 | 3mBY 4mwB
d ass 36 39 32 37 T 2 2 3
dass: CoO=1:1| 1 |co0 37 38 4034 5 |35 (533 |41 | @ | B| 3o
G ass: CoO=1: 2| , |sio, 35 38 3938 B0 |14 | 46 21 229 211 2
d ass: CoO=1: 3 : 37 38 38 37 17 20 22 p 112
G ass: CoO=1: 4| 3 |Si0::Co03p:l 39 4135 g6 |2 | 36| 39| %32 343 2
pcqie”% ookt Si0,:C003D:2 36 3643 P4 | 45 | 47 | 12 | 13| 203 2514
igerr]: —3—— 37 36 35 37 K ) 6
15 TiQerr]: Qole)88::Co071:3 3g 393740 ’38415 afy? 17.| 19,4 234728, 16
p Jerr]:CoO=1: 3 |sio,:co0=1:4 36 3838 B35 |4%B 16 | 28 230 | 3Q1] 351y
| : 4 37 y
Aerr]: CoO T s 37 038 PBs |o% | 1B | W3 | 77| 329 38
e 8 | Glass 36 39 32 37 1 2 2 3
9 | Glass:Co0=1:1 37 38 40 41 5 4 8 9
10 | Glass:Co0=1:2 35 | 38 | 39 | 38 | 12 | 15 | 21 | 29
11 | Glass:Co0=1:3 37 | 38 | 38 | 37 | 17 | 20 | 22 | 28
12 | Glass:Co0=1:4 38 | 39 | 41 | 40 | 20 | 25 | 29 [ 32
13 | Tio, 35 | 36 | 36 | 35 1 2 3 3
14 | Ti0;:Co00=1:1 37 | 36 | 35 | 37 2 3 4 6
15 | Ti0;:Co0=1:2 35 | 37 { 38 | 40 | 15 | 16 | 18 [ 22
16 | Ti0,;:Co0=1:3 36 | 38 | 39 | 40 | 15 | 18 | 19 | 21
17 | Ti0,:Co0=1:4 37 | 35 | 38 | 39 | 18 | 19 | 22 | 28
18 | Al,0, 39 | 38 | 37 | 38 2 3 2 2
19 | Al,0,:Co0=1:1 39 | 40 | 38 | 39 | 14 | 15 | 18 | 20
~ 20 | A1,0,:Co00=1:2 40 | 41 | 41 | 40 | 15 | 17 | 19 | 23
21 | A1,0,:Co0=1:3 35 | 36 | 38 | 38 | 17 | 18 | 20 | 25
22 | 8i0,-PbO 35 | 37 | 37 | 38 | 10 | 12 | 13 | 15
23 | (8i0,-Pb0) :Co0=1:1 3g | 38 | 39 | 41 | 17 | 18 | 20 | 25
24 | (Si0,-Pb0):Co0=1:2 39 | 38 | 37 | 38 | 22 | 25 | 28 | 30
25 | (Si0,-PbO) :Co0=1:4 40 | 41 | 41 | 40 | 25 | 26 | 30 | 34
26 | 8i0,-Bi,0, 36 | 35 | 37 | 36 | 12 | 13 | 15 | 16
27 | (Si0,-Bi,0,):Co0=1:1 | 37 | 37 | 38 | 37 | 18 | 19 | 22 | 25
28 | (8i0,-Bi,0,):Co0=1:2 | 38 | 39 | 38 | 38 | 21 | 23 | 24 | 28
29 | (si0,-Bi,0,):Co0=1:4 | 37 | 38 | 36 | 37 | 20 | 22 | 23 | 25
30 | None 38 | 41 | 43 | 41 1 2 3 5




18 Aferr]derr] 39 38 37 38 2 3 2
2 19 Alferr](err]:Co0O=1:1 39 40 38 39 14 15 18
20 20 Alferr](err]:Co0O=1:2 40 41 41 40 15 17 19
23 21 Aferr]gerr]:CoO=1:3 35 36 38 38 17 18 20
25 22 Sierr]-PbO 35 1%/ 37 38 10 12 13 15
23 (Siderr]-PbO:CoC=1:1 38 38 39 41 17 18 20 25 24
(Sigerr]-PbO:CoO=1:2 30ABLBS8l (@ynt38@...p2 25 28 30 25
(Sigerr]-PbO: CoO=1: 4 40 41 41 40 25 26 30 34 26
Sigerr]-Bi[err]derr] 36 35 37 36 12 13 15 16
27 (Siderr]-Bi[err]qerr]): CoQ=1:1 37 37 38 37 18 19 22
25 28 (Sigkprr] Bp ]é'Ian’q erri): Catspbnde tind8 |3%upeB&esoBRion2l 23
24 28 29 sF@f’éﬁ’::; YHPEEE | Qerr] ) m@:l 4 |37  3fFfecB6 37 20
22 23 25 |30 NERE/™ 41 43 41 1 2
3 5 = 16 TABLE
1 (Cont'd...) 2-5KdR81i near 140 Respoénse tinme® Super
resol ution refracti\esikndek 125 (ns) X ef f ect
(n[err](n{eruj W) 2 axiotenri— 146
3. 4x10[ krr] 6.2xT0 125 210 X X
6. 2x10[ err] 2.7x10" 210 330 X O 2. 7x10[ err]
330 derr] 5. oferri 3415
[err] 7_ax10[er Tt X0 EL © _felr]
1.0x10[ err] 7.4x10" 350 350 [err]
6. 3x10[ err] 1.0x107 180 350 X o
= 6.3x107" 180 X

5.9%107 220 X

3.3%x107° 300 O

5.9%x10°" 320 ®)

1.1x10” 350 @)

1.0x10™* 200 X

2.9x107*° 195 X

9.2x107° 250 '®)

2.2x107° 310 )

6.7x107° 345 e

2.3x107' 155 X

1.0x10°" 325 '®)

~ 2.5%x10°° 335 @)

1.0x10°® 350 O

9.4x107° 280 O

2.2x10°" 350 '®)

6.5x107" 360 O

3.0x107° 345 O

8.8x10° 310 @)

6.2x10™" 340 '®)

4.0x10°" 325 O

2.1x10°® 315 '®)

2.7x10°% 120 X




5.9x10[ err] 220 X 3.3x10[err]

300 [err] 5.9x10[ err] 320

[err] 1. 1x10[ err] 350 [err]
-1.0x10[ err] 200 X 2.9x10[ err]
195 X 9. ZKA0[ err] 250

[err] 2.2x10[ err] . 310 . . [err]

6. 7x10[ err] In theggmbodiment, to obtain a hpgpgr super

2.3x10[ err] . 155 . L. X, 1.0x10[ err]
325 resolution efqgggﬂ a fllmgpgg§gﬁggpp the Co oxide 335

[err] 1. [err]

4x10[err] S %%%gawﬂarge abggrption at3a%ve1engths arPEPF]GSO nm
2x10[ err] 350 r
5X10[ er r] is used as a basfbﬁnd various materials arFePFPed,

Ox10[ err L.
8X10[err‘z] thereby forming ﬁgms. In Table 1, composﬁ:rlg)}ys are
Si}g%g;;} shown by a Weig@§4%atio of each component.[eﬁh]Fable 1,

NAODWON©

12%x10[err] No. 1 shows a si%ﬁie phase film of CoO andl Rl 2 sho%s7xio[err]

In the enbodigreyiinglted gqhi@l rflanhlﬁh@rl@upems 3resof uih@icgféecilma film
containing the Co OXI showi ng | arge absorption at wavel engt hs around

650 nm | ol a8y aisiane tand AdAnisows 1SEiogr and SCAD eagdtietiget® ahér eby
forming films. In Table 1, conpositions are
~— 10 adjusting a sputtering power of each target. Similar-
ly, No. 8 shows a film formed by mixing a soda-lime
glass of the S$iO,-Na,0-Ca0-MgO-Al,0, system. Nos. 9 to
12 indicate films formed by mixing the soda-lime glass
and CoO. No. 13 indicates a TiO, single layer film.
15 Nos. 14 to 17 denote mixture films by mixing CoO and
TioO,.
Further, Nos. 18 to 21 show mixture films of
the Al,0, system and CoO. Nos. 22 to 25 show mixture
films of the Si0,-PbO glass system and CoO. Nos. 26
20 to 29 show mixture films of a single layer film of
the Si0,-Bi,0, glass system and CoO. 1In those glass
systems, glass blocks of the SiO,-PbO system and the
Si0,-Bi,0, system are previously formed and used as
targets, thereby forming the films. No. 30 relates to
25 an example in which the super resolution film 2 is not
formed.

In Fig. 2, the frequency dependence of

reproduction output characteristics was analyzed by a



shown by a weight ratio of each conponent. In Table 1, No. 1 shows a

si ngl e-phase filmof CoO and No. 2 shows a singl e-phase film of
Sigerr]. Nos. 3to 7 indicate filns formed by using two filns of
-SidJerr] and CoO as targets and 10 adjusting a sputtering power of each
target. Simlar- ly, No. 8 shows1® filmfornmed by m xing a soda-Iline

glass of the Si err]-hb&err]c>caC>N©C>Al[err]C{errL system Nos. 9 to

12 i ndi cat e SPPRETA®r ARElBgeK: xi Agmepsusedanti axagpassct thegnd coo No. 13
indicates a TiJerr] single layer film 15 Nos. 14 to 17 denote m xture
films by m xFRBregersian OUtP‘F\rz-ch?FfCFerls'Clcs by the pechEWM Nos. 18 to
21 show m xture_filns .o the Al203 syste 22 to 25 show

f m and O._. Nos,
m xture apalyzegs 16 8hQWRy or LP- P8 g asEhgyg?Eﬂ? nﬁligcishﬁg? 26 20 to
29 sh I xtyre fil f a.,single |  f th
S clerr] B | dtaopar Ap ofasd Eelenbliiimentr 14 pRpsurgRaRt examelysom,
| bl ogks ;of ' - . . ' 5
Jyotem ard pilviBasFasPL Ry 305 HEEkEaR8"Ei iR se corme EhiaT b T L oLl

films. No. 39h?§bﬁé§§atEomﬁérﬁgoﬁxéﬁB#ﬁléngﬁgEﬁt%§E¥83885n efgé&iion film

2 is not requency dependence of
reproducti on Byl a¢BaEgaLEr L8t HCawYas anal yzed by a
18 spectium anal yzer.” A neasurenment exanple of the reproduction

out put characteristicsyihythBecggechefe theafahnzer N6.SPowR. the Fig. 2,
the formed filmis the
embodiment is formed as a super resolution film, it has
— 10 been found that an output level is high up to a higher
frequency component than that in the case where no
super resolution film is formed (No. 30). Since the
high frequency component of the signal is drawn on the
ROM disk by a denser pit pattern, in the case where

15 the super resolution film is formed, this means that
a finer pit pattern is read out and a reproduction
signal is outputted. Thus, in the case where the
super resolution film of No. 4 is formed, the super
resolution effect is obtained.

20 Upon discrimination of the super resolution
effect in Table 1, outputs at 2 MHz and 10 MHz in each
reproduction output are read out from a spectrum as
shown in Fig. 2. The case where the output at 10 MHz
as a high frequency signal is equal to or higher than

25 10 dB is set to "o" by regarding that there is the
super resolution effect. The case where it is lower
than 10 dB is determined by setting it to "x".

In the case where the super resolution film



filmof No. 4 in the enbodi nent. A neasurenent exanple 5 in the case (No.
30) where no filmis fornmed is al so shown as a conpari son exanple. Both
reproduci ng | aser powers are equal to 1 nWwW In the case
where the filmof No. 4 in the enbodi ment is fornmed as a super
resolution film it has 10 been foundlfhat an output level is high up to a
hi gher frequency conponent than that in the case where no  super
resol ution fi}$nRQtfErrred (Noke 3. 39 gbfekTégele ld’ kﬁfgkslfqv?que?gﬁa.g;onponfﬂt
of the signal_ is drawn on the . ROMJdjs y a denser pit pattern, in e
case V\/nerg 1% 1FECROBAR 3 Ltakiwaly inigh OvtRHeds Qhta inethat mat a

finer pit patjern_.is read oqE fnd a reproductjon signal is outputted.

Thus, in the t2ELTRTINTHEL %ﬂﬁmnar§%§ﬁ¥H¥QﬁTfQWWHQﬁ #ﬁﬂ?qi i s forned,
[ f | bt ai ned ) on
élrgcﬂ”ron'e;\at i o%ﬂtg f+%ci|§€pag];hf§§o#€ﬁﬁb?t{‘aéyne°f elftgéﬁz iaPdrai éma% Refhuts at 2

MHz and 105 Mg, repr tion output are read oyt .from
spect rum as ﬁﬁ%ﬁ%\%}: s gﬁPZt%d%iefrgea%%er{/@errequé‘ (ﬁﬁ'ﬁlﬁ% &e fdaf%-iz
as a high freguency signal is equal to or higher than 25 10 dBis set to

"0" by regarding that there is the super resolution effect. Th? case
where it i's | ower thamd Cdlfidso dgygklhngd RyseeitEgoslt to "X

In the case where the super resolupldn 1m _ _

19 i s noteprod®st 1dkeodputd dth dabidh Jﬁréflé{w%féﬂ fowana 2

al though a relatively high output is obtained at a

the super resolution effect cannot be obtained in case
— 10 of the CoO single-phase film of No. 1 and the Sio,
single-phase film of No. 2 and in the case where the
(810, : Co0) ratio of No. 3 is equal to (1 : 1). 1In
cases of Nos. 4 to 6 in which the content of CoO
exceeds 60%, the high frequency component is also
15 reproduced as a high output and the super resolution
effect is obtained.
In the CoO-soda-lime glass system of Nos. 8
to 12, in a manner similar to the cases of Nos. 2 to 6,
although the super resolution effect cannot be obtained
20 in case of the glass single-phase film of No. 8 and in
case of the (glass : Co0O) ratio = (1 : 1) of No. 9, the
super resolution effect can be obtained in cases of
Nos. 10 to 12 in which the CoO content is large.
Even in the TiO,-CoO system films of Nos. 13
25 to 17, in a manner similar to the embodiment, although
the super resolution effect cannot be obtained in case
of the TiO, single-phase film (No. 13), the super

resolution effect can be obtained in Nos. 13 to 17 in



| ow frequency of 2 MHz, a sufficient output is not obtained at a high
frequency of 10 MHz and it has been 5 found that data in this frequency

regi on cannot be read out . In the CoO Si Q2 system of
-Nos. 1 to 7, reproduction outputs at a high frequency are | ow and

t he super resolution effect cannot be 2btained in case 10 of the CoO
singl e-phase filmof No. 1 and the Si(Jerr] si ngl e-phase filmof No. 2
and in the cér’sl’é‘-%@r dange amonrrts.oq&qq is cootaimedo ofimdlazlys equal to
(1: 1). cases of Nos. 4 to in which the content of CoO

exceeds 60% ¥hdhg dd- Pr'&ﬂ%rﬁ}?%é‘hs i d 8ltey 2135 addhoy@lic ddheas a hi gh
out put and the super resol ution effect i s qbtained. In
t he CoO soda-94 eésosl"gfsot"erﬁfd‘-ﬁqﬁoé-s got Obtt""d'nfﬁ1 1F’nthnﬁ|1rm%vr simlar to
t he cases of Nos 6, Ithou h t he syper i |l .ution _effect cannot
be obtai ned SGHE cp;‘?es iy 35 eﬁ:gl & f@FtNSa“S gnd in

case of t taatsﬁ')ed O],ttwﬁ) _a( ]laraqil-:) a%ofum o% ﬁ})’%etfo tosuper

resolutlon ef can aln 12 in which

t he CoO cont Even in the Tierr]-CoO system
%H&ﬁasjigéac{ %ﬁll%hlsn faile EVe .

films of Nos manner simlar to the enbodi nent, although

the super resol ution eff£Gi £y PSO?D&%n§g tBnCégenos. 9 ggezg'l Jerr]
si ngl e-phase film (No. 13), the sdp res futlon effect can be obtai ned
in Nos. 13 taunl tHe (Si0,-Bi,0,)-Co0 system film of Nos. 26280 29,
the super resolution effect can be obtained even in the
~—- 10 case where CoO is not contained. It has been found
" that by allowing CoO to be contained therein, an output
at a high frequency is large and the very excellent
super resolution effect is obtained.
From the above results, it has been found
15 that the high super resolution effect can be obtained
irrespective of the components of the matrix such as
Sio,, glass, TiO,, or the like if CoO of the content of
about 65% or more is contained. Therefore, a relation
between the super resolution effect and the CoO content
20 1is examined from the output of the high freguency
component of 10 MHz at the time when SiO, is used as a
matrix component and the CoO content is increased.
Fig. 12 shows an output dependence of the ROM
disk for the CoO content (weight ratio). The laser
25 wavelength is set to 650 nm and the laser output is set
'to 2 mW. As shown in Fig. 12, it has been found that
in a region of a small CoO content, the output is equal

to 1 to 2 dB and is low and the super resolution



which a large amobunt of CoOis contained. Simlarly, in the

Alferr]Jerr]-CoO systemof Nos. 18 to 21, although the super
resolution effect is not obtained in the Al[err]Jerr] si ngl e- phase
film the super resolution effect can be 5 obtained by allowing a | arge
amount of CoO to be contained in this film In the
(Sigerr]-PbO -CoO system of Nos. 22 to 25 and t he

(Si g err] - Bi [ePYefeetion GO noktpenformedi Nds.ha6 heereFound the super
resolution effect can be obtained even in the 10 case where CoO is not
contai ned. |tthat BRROYERHY Jraduakty Hinereasss o D a BNt srherared

therein, an out put at a hjgh frequency is large and the very excell ent
super resol ut Fa® 99 etonten 1S gapl to about 60 weiglym% andibve results,

' f d .15 he hi gh | uti ffect can be obtained
: £ r gg;s)e?te iG\r/]e Jggf?ﬂfev%m%&lt‘gm‘cé‘& té#lr?ag‘?‘}résﬁ%gqﬁ; %]o B efSSi‘EHt@rJr’]e,d gl ass,
cont ai ned. STt ob 204 IR (e o0 BuTiant, s ort RIS 1% of fect
dth CbO ’20 ' %5qu t,,of, t. i f{equency
ggrrpz)ngnt of Cﬁ%i% at t‘@’ | me’ %ﬁ%nﬁ%a‘%‘%}f]&ﬁ}gp&usterﬁataslhé tm_eghz%gtri X
conponent andediEefOQ §log %«léi(ylgtﬁaf,g%q%eowgt drops éﬂcﬂienﬁ}j& shows an

out put dependence of the ROM con (werg ratio).

The laser 25y@vehendiper Sr&31dOIAPLABANGd Hod Fifla iUt 1S set
to 2 MN As shown in Fig. 12, it has been found that In a region of a

smal | CoO content, the msitistitichediutlove, td ®bkdih 1B wngh isugdyw and the
super resol ution
— 10 resolution effect, it is desirable that the CoO content
(when the Co oxide is calculated as an oxide of Co0)
lies within a range from 60 weight % or more to 95
weight % or less irrespective of the kind of matrix.
As mentioned above, in the film having the
15 high super resolution characteristics, as shown in
Table 1, the reflection light intensity (corresponding
to the output), namely, the reflectance is largely
changed in dependence on the incident light intensity.
As will be explained hereinlater, the reflection
20 intensity of the beam which was reflected by the
reflecting film and returned after it had been
transmitted through the film does not have a Gaussian
distribution upon entering and a deviation occurs in
the intensity distribution. From the above results, it
25 has been found that the high super resolution effect is
obtained by providing the film in which the reflectance
of the reflection light is changed or the intensity

distribution is changed in dependence on the intensity



21 reproduction is not performed. It has been found t hat the

out put gradually increases froma point where the CoO content is equal
to about 60 weight % and a relatively high output of about 10 to 20 dB
-i's obtai ned 5 in a range where the CoO content is equal to up to 95

wei ght % However, it has been found thkat if the CoO content exceeds 95
wei ght % the output drops suddenly and the super resolution effect is
not obtai ned.of the incident Akigltii oned above, to obtain the high super

10 resolution effect, it is desirable that the CoO content (when the
Co oxide is cal cul ated 2% ShPWki R BAbk®d, the nonkingamirefractnigee fr om 60
wei ght % or npre to 9 wei ght % or less irrespective of the kind of

matri x. index anépghwq abd¥R of thereirarthiig dgpde®e 15 high

super resolution characterisiigs, as shown in Tahl e 1, the reflection
m’'are Sy

Iight intensi $3ARERrPEsTRMRI FEHLY evaiHated + hdher | ect ance
is | | din.d d . t incident Jight int ity.

ne it 1 bed exBYSTRRET R, Of TS SEricTL it e D 148 s f &Y Kehbgam
whi ch f | j fl t it

b %t r aniSEhE (s eSS methSY [ HOLE0 Tond” £lth ' iR 4 1 N

diStri buti on gpag o) &£ NG A1k AR PTERFCH S1d Vere idd1ay ntensi ty

distribution.”Fromthe above results, it 2 een foun at the high

super resol utigpueté®énts the PPIRI NHe{Ve ProVE Mgk tihe ddddidd Mhich the

refl ectance of the reflection light is changed or the intensity

di stribution the chptpesl i patie ENECNERoPb £ Rehd NEMISddit 1ight, and a

~— 10 peak intensity of the laser is plotted. A nonlinear
refractive index n, is calculated by using the following
equation.
n=n,+ nlI

where, n denotes the refractive index to be observed,

15 n, indicates the refractive index which does not depend
on the intensity of light, and I shows the intensity of
the incident light (W/m’). Therefore, the larger the
value of n, is, the larger the intensity dependence of
the refractive index on the light is, and the materials

20 can be regarded as excellent nonlinear optical
materials.

The response time is evaluated by a method
whereby pulse light on the order of 4 second is
irradiated as an excitation light, pulse light on

25 the order of nanosecond is inputted as reading light,
the refractive index is measured, and a change in
refractive index in the pulse light is plotted for the

time. A time that is required from a point when the



22 of the incident |ight. As shown in Table 1, the
nonl i near refractive I ndex and the response tinme of the refractive

i ndex change of each filmare subsequently evaluated. The 5

-eval uati on of those optical characteristics is nade by using a Z-scan
met hod whereby the filmis fornmed on a23 gl ass board, a |aser beam of
650 nmis vertically. | nputted onto the f|In1surface a sanple is
scanned in exc%?ﬁi%ﬁﬂ|l%9hﬁxﬁntQﬁSeﬂnﬁkﬁ1&ﬁPQ1n§|whﬂnk§heInqﬂnac-and a 10
peak intensity of the laser is plotted. A nonlinear refractive index
n2 is cal cul a Je‘f? byPdR¥ Rhanges andvisgaturateg dis erlculated and nlerr] +
nferr]l ,_nh denotes the refractive index to be observed, 15
n[err] indi ca‘fse t3He aré‘F"r%Rﬁr}% tiMRex whi ch does not depend on the

intensity of |ight, t he |ntens t t he ,inci dent |ight
(Wnierr]). Therefore, dthefs Rif ecroqqger lf@%acr’f[lé’rer]lrﬁd?xthe | ar ger

f t | i ght , d
the mt or 3l CHGRR E e Hralge §§r8§f%'8ﬁ§dh§ﬁ?1‘-n§2r°€§i eqr o
mterials. p te jals by orJl(;r %é nfeeéosfl.u J..%l u%tfpf%cl%ygg)p%gé: %gs an

wher eby pul se t on't secon rr
excitation | |_~gi'gs witss |4 qk'gn é)theccprp@n ofI@aﬂl‘.&s? alfsd nputted as
reading |ight, t he refractlve i ndex i s nmeasured a change in

refractive i nflfind ntHdte lEasd 'cﬁhttl'ieS mtAtied f Ghdseen, istegRa1Abi Me

that is required froma point when t
or less than 9.0 x 10'“, no super resolution effect is

— 10 derived. From the above results, in order to obtain
the super resolution effect, it is necessary to set
the nonlinear refractive index n, to be equal to or
larger than 1.0 x 10”° (m?’/W). If the refractive index
change amount is too large, such a phenomenon that

15 the incident light does not reach the recording film
appears. When it is examined in detail, if n, exceeds
1.0 x 10° (m?*/W), the incident light does not reach the
recording film and cannot be detected by the
photosensing system.

20 By the above examination, it is preferable
that the nonlinear refractive index n, lies within a
range from 1.0 x 10~ (m’/W) or larger to 1.0 x 107°
(m*/W) or less.

The faster the response time of the film is,

25 the larger the refractive index change is obtained even
if the medium is rotated at a high speed. It has been
found that the larger the nonlinear refractive index n,

is, the longer the response time is. Although the



23 excitation light enters until a point when the refrac- tive
I ndex changes and is saturated is cal cul ated and used as a response

tinme.
-anount n2,

By first conparing the refractive index 5 change

it has been found that n2 of the materials by which the

super resolution effect appeared Pdes within a range of 10[err] to

10[err]. It

has been al so found that in case of the materi al s whose

nferr] is eque®Spense time changehanithin e IGinge |from KRAhaseeds ution

effect is

10 derived. Fromthe above results, in order to obtain t he

super resol ut3®h R¥e@ctwhen the reblm b Wwhishdthe supamgassiiution

refractive |nq§€ n2 to he e uaI to. or larger, than 1.0 x 10[err]

(mMerr]/W.

phenonenon t

P rAR R iR IINRY 1s ex afodias ikeannqudye, such a

15 th dent ht not reach the recordlng film
appears. V\henali“?t i &t ejxs.?\rﬁl‘f'ﬁj"cfeﬂ ’b‘ét&? % e spAnsSime is) qgual 10[ err]
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cannot be det éct ed
above exam n
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to 1.0 x 10[eﬁéﬂllnear(f@f¥5d€i®eciqé Sis large, the res gﬁk Chthe

response tinme of the filmis 25 t
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found that the larger the nonlinear refractive index n2

~ 10

15
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amount decreases. If the response time is too fast
contrarily, since the refractive index successively
changes during the irradiation of the laser beam, the
refractive index is returned to the initial value
according to circumstances. There is, consequently, a
problém that the refractive index change amount
decreases. According to the embodiment, if the
response time is equal to or longer than 250 nsec, a
decrease in refractive index change amount does not
appear. By the above examination, it is desirable that
the response time lies within a range from 250 nsec
(2.50 x 1077 second) or longer to 350 nsec (3.50 x 10~
second) or shorter.

As for an optical information recording
medium as a rotating member in which a disk rotates,
it has been found that in the case where a portion
to be irradiated has been recovered to the original
refractive index until the disk is rotated once, the
information can be reproduced at a high S/N ratio. By

examining the recovery time in detail, good results are



I's, the longer the response tinme is. Al though the

24 response tinme changes within a range from 120 nsec to 360 nsec,
when the filmby which the super resol ution effect can be obtained is
-exam ned, it has been found that it is sufficient that the response
time is equal 5 to or shorter than 35@5nsec. If the response tine is
equal to or shorter than that value, even if the nonlinear refractive
i ndex is |argebtaired ethonskilmmghich is reewered tfon a tpedimshrent
refractive i ndex change anount decreases. If the response tine is too
fast 10 contiB®iV¥ithin Rerange (EFomdI0 dserior skangesitell0 msechanges
during the irradiation of the |laser beam the , refractive index is

returned to tPe $HPEYEF- valtiethe TeRQYRHN foile 5 rehartemddyan Bid e s,
consequently, a roblqﬂ1t at the refractive .index, change anount 15
decr eases. A&%%ﬁﬂi?éﬁ??)? ® MGiIe§RonsR time I time is equa

amount docs. rtporeérq ifieudy g (IR TG AT e Barghore ¢ hat
L0 o PorF S R MR 2500 Al G e o]
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portion 25 g@the tn& ashak etk hasehesd SROVEHE D RIS Pd P @01 u-
tion effect is not obtained. From the above results,
~— 10 it is desirable that the recovery time lies within a
range from 250 nsec (2.5 x 1077 second) or longer to 10
msec (1.0 x 10 second) or shorter.
(Embodiment 2)
To subsequently examine a film structure that
15 1is effective to obtain the super resolution effect,
the film structure of each super resolution film is
analyzed by an X-ray diffraction, a transmission
electron microscope, and an energy dispersive X-ray
spectroscopy. 1In the embodiment, the film structure of
20 No. 4 by which the super resolution effect was obtained
and the film structure of Nos. 1 and 2 by which no
super resolution effect was derived are analyzed.
Fig. 3 shows an X-ray diffraction pattern of
the film of No. 2 as a comparison example. From this
25 diagram, it has been found that a clear diffraction
peak does not appear in the film of No. 2 and this film

is amorphous.

Fig. 4 shows an X-ray diffraction peak of the



refractive index until the disk is rotated once, the i nformati on can be

reproduced at a high S/INratio. By exam ning the recovery tinme in
detail, good results are 25
-obtained in a filmwhich is recovered for a period of time within a
range from 250 nsec or longer to 10 nsRé or shorter. If the recovery
tinme is shorter than 250 nsec, since the foregoing response tine is
also 5 shorftHedrf MNauch. a &% |showmein Figctd var ipebdk igkbimgpetive  anount
substantially decreases. If the recovery tine exceeds 10 nsec, the
refractive i reexthe epistener Qed crystak iappenrsiiwidlies a ot ated once and a
good super reso] u- tion effect is not obtained. Fromthe above

results, 10 PRLPRALRRTD IMECR Hi Qe inedigigm t‘mﬁ:iohqéééﬁ vis Hlsfefags range
Lo o sesort PR e R A rmeEpd, e 1 T
Super T esol uttories rag that S et R isiled ey Siledih iber Tbsol Ut on
filmi y’ - | ffractiol transnj §si.an el ectron
m! c;no!siope, an %%ﬁéein%r%%i)gs%%%ﬂlg >?—afr:atyhlns tajsldléc]tq’ @ecst ! Itrpet he

enbodi ment, tHe)didedRddcd L{feé}ﬁ][@aq:ea\l%& %@O%%ité%%o%uper resol ution

ef fect was obtal ned and t m structure and 2 by which no
super resol uté pecefdeGid@sssttd ved are anal yzed. Fig. 3

shows an X-ray diffraction pattern of the filmof No. 2 as a conparison
exanple. Fromthis Fig. 6 is a photograph showing a plane TEM
— 10 image of the film of No. 4. As shown in the photograph
of Fig. 6, it has been found that the film of No. 4 is
a set of fine particles having a particle diameter of
about 10 nm. It has also been found that a grain
boundary phase having a width of about 1 nm exists in
15 the grain boundary portion. It has been found that the
grain boundary phase is grown in a state to surround
the particles and the grain boundary phase itself
forms mesh-like continuous phases. It has been found
that the crystal particles are mutually and spatially
20 separated by the continuous phases and become the
discontinuous phases. It has, therefore, been found
that the film of No. 4 is inorganic materials (com-
pounds) constructed by two kinds of phases, one of the
two kinds of phases is the continuous phases, and the
25 other phases are the discontinuous phases.
A similar examination is made for the film of
No. 23 in Table 1. It has been found that the film of

No. 23 is inorganic compounds constructed by three



25 diagram it has been found that a clear diffraction peak does not
appear in the filmof No. 2 and this film I s anor phous.

Fig. 4 shows an X-ray diffraction peak of the

-26 filmof No. 4. As shown in Fig. 4, a peak indicative of the

exi stence of a crystal appears while a7 hal opattern which is obtained
fromthe board is used as a background. Fromthe obtained peak, it is
possi bl e 5 kifdfe@fd@hasss t ipnepkdaidpiamenad tdey $haylee kipds, ofo

exam ne a fine structure of this filmin detail, the  filmstructure is
eval uat ed by RIRE&S difsihesicontinuous phases Gontad@dpg Si, and the Fig.
6 is a photograph showi.ng a plane TEM 10 inage of the fil mqf No. As

shown in the

No. 4 is
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results, it has been found that the particles are
crystal gain. A slightly bright halo is observed
inside of a ring constructed by those spots. Since
amorphous constructing this halopattern is not observed
in the particles, it is possible to decide that the
grain boundary phase is amorphous.

From the above results, it has been found
that the film of No. 4 is a set of fine crystal gain
having a mean particle diameter of about 10 nm
surrounded by the amorphous grain boundary phases.

Fig. 5 shows an X-ray diffraction pattern of
the film of No. 1. As shown in the diagram, a very
clear crystalline peak is observed. This peak corre-
sponds to CoO and Co,0,. When a fine structure of this
film is evaluated by the TEM, a particle diameter is
equal to about 0.1 u#m. The existence of the amorphous
phase as shown in the photograph of Fig. 6 is not
observed in the grain boundary portion. From the above
results, it has been found that the halopattern seen in

the X-ray diffraction pattern of Fig. 5 is caused due



two kinds of phases is the continuous phases, and the 25 other phases are
the di scontinuous phases. A simlar examnation is nmade for
the film of No. 23 in Table 1. It has been found that the fil m of

.No. 23 is inorganic conpounds constructed by three

27 kinds of phases, one kind anong28he three kinds of phases is the
conti nuous phases containing Si, and the ot her two kinds of phases are
the two ki ndstofthésgbass boaxd namd st abilm @htl¥e ni holoranatmsted
Subsequently, Fig. 7 is a photograph show ng a selected area el ectron
diffraction panlgrbyod engstal.filmof No. 4. Many spots are observed at

sever al portions of a d value in_the photograph. Fromthese
results, it has been fobkemtkae ¥esubes ¢ IE%eaf%£EJ§F¥H§EH%ﬁ gain. A

slightly bright halo is gbserved ipsid f { d b h
spots. S nce Tnalyamneugneoagmwq'aﬁSh«?im&s%%r?&eacrﬁ@?géa“%%a%%-sértveﬁse
in e particles, |t is |ble to decide_that th . '
Phasg i s afﬁrbﬁﬂugbrf?gtggigklcg S ?Vﬁﬁ#?ﬁ%a%g%vi b ?%Q&?%gﬁggygggﬁy

oun at,  the m o a 41 | A havi
geandpartiﬁlelai ﬁﬁtEFer%aﬁﬁattgéénﬁ?geﬁegé?%%ﬁﬁd%%ggéa%%%@%ﬂ%}% ougvbpgiﬁ
oundary phas

of 20 the fi%ﬁFSFthﬁ?“E?tAEesﬁ8§%gFﬁ5%§ge§§a8?§ﬁ{i§y5§%;é6ﬁ€1%€§%fattern

crystalline peaksks QRSA" Y89peFRbetPERKrEABGS or the continuous
phases as a perfect crystal. It has been found that a

— 10 high super resolution effect can be obtained if the

film has such a structure that the crystal particles
(discontinuous phases) having a particle diameter on
the order of nanometer are surrounded by the amorphous
continuous phases like a film of No. 4.

15 An influence which is exerted on the super
resolution effect by the existence state of the fine
particles is subsequently examined. In the examina-
tion, the film of No. 4 is formed as a super resolution
film by using a glass board as a board.

20 The particle diameter of the particles which
are formed can be controlled by controlling a board
temperature upon film formation. Films having various
particle diameters are formed by using the above
principle and the super resolution effect is examined.

25 The examination of the super resolution effect is made
by evaluating the output of the high frequency
component shown in Fig. 2.

Fig. 13 shows a change in output for a mean



sponds to CoO and CJerr]Jerr]. Wen a fine structure of this filmis
eval uated by the TEM a particle dianmeter is equal to about 0.1 [err]m
The exi stence of the anorphous 25 phase as shown in the photograph of Fig.
6 is not observed in the grain boundary portion. Fromthe above
results, it has been found that the halagattern seen in the X-ray
diffraction pattern of Fig. 5 is caused due

28 t o t hePgr&dsleodiamgtert foam)i bk sheNfine psrtiniesucbserved only by
a crystal. . ) Fromthe results of the fine structure

anal ysi s and tReth&sdidd gf NRe AecoP8i RHoWAdiRepheddiagram, iy the
characteristics shown in _Table 1 nentioned above, it has been found
that the nece§§§wag§5§rtP§sBFGPiBﬁrt1C16f§ééW958ﬁn6f beedEineed if the
filmis the continuqus . hases sych as perfect anmprphous or the

cont i nuous paﬁﬁé§355a§saeggﬁie39 §r§sPQP.tPF RaghpEeravensy ewbPul 10

hi gh | uti ffect b btained . if th filmhp h
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exi stence state of t I ne particles ts subsequent exantned. In the
exanmi na- 1t.20Rm,t el blhepat MN8- eduht £8' I5dgASafqsSype tion
filmby using a gl ass boardﬂgs a boaéd. 20 afid #ﬁei% ???% e di aneter

of the particllaggelyCh Wwhen the mean particle diameter of the fine
~ 10 particles lies within a range from 5 nm or larger to 50
nm or less, the output is equal to about 28 dB and a
relatively large value is obtained.
It has been found that, when the mean
particle diameter of the fine particles is further
15 increased, the output decreases from a point where it
is equal to about 60 nm and, when the mean particle
diameter is equal to 70 to 90 nm, the output is reduced
to a small level on the order of one digit. It is
considered that this is because as the mean particle
20 diameter of the fine particles increases, the effect of
dispersion of the light increases and a light amount to
be detected decreases.
From the above results, to obtain the super
resolution effect, it is desirable that the mean
25 particle diameter of the precipitated particles lies
within a range from 1 nm or more to 70 nm or less. To
obtain the higher super resolution effect, it is

desirable that the particle diameter of the fine



are formed can be controlled by controlling a board t enper at ure upon
filmformation. Filns having various particle dianmeters are fornmed by
usi ng the above principle and the super resolution effect is exam ned.
25 The exam nation of the super resolution effect is nade by

eval uating the output of the high frequatcy conponent shown in Fig. 2.
Fig. 13 shows a change in output for a nean

29 parti clpackigkesrliesywidthime ffangefndn|Seqmpyempse to 50 n the
filmof No. 4. As shown in the diagram in the case where the nean
particle di aneterobhflese fine particles is equal to 0.8 nm the high
frequency out put 5is not sufficient|]y obtained and an oufput |level is

t he same as that intEde A13GRNEHIPHD RM28KF e SUHROURHRNT the particle

dianmeter of the fipe particles is, equal to 1.2 nm the output is equal
to 15 dB and iRATHAF 0‘50 not | exish \P1thRAy (M SHRST J6%9 temd{)ameter of

the fi i cl lies, Wit hi f .5 I tp 50
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considered that this Is because as the nean partic
existing between the particles and the super resolution

~ 10 effect is checked, so that the high super resolution
effect is not obtained if the width of continuous phase
between the particles is less than 0.3 nm. It has
been found that, when the continuous phase width lies
within a range from 0.3 nm or larger to 100 nm or less,

15 the super resolution effect can be obtained. Thus, it
has been found that, when the continuous phase width
increases and the particle diameter of the fine
particles relatively decreases, it is contrarily
difficult to obtain the super resolution effect.

20 From the above results, although the
continuous phases have to exist, it is desirable that
the continuous phase width lies within a range from
0.3 nm or more to 100 nm or less.

If the continuous phases are an insulating

25 substance (dielectric substance) of inorganic materials
having a wide band gap, excellent translucent
performance is obtained and a sufficient reflection

intensity is obtained. Further, when the continuous



20 dianeter of the fine particles increases, the effect of di spersion

of the light increases and a |ight anmount to be detected decreases.
From the above results, to obtain the super resolution effect, it is
desirable that the nean 25 particle diameter of the precipitated particles
lies within a range from1l nmor nmdide to 70 nmor less. To obtain

t he hi gher super resolution effect, it is desirable _that the particle

di anet er of tpbabegeare amorphous inorganic compounds, further

lies within a range from5 nmor nore to 50 , nm or | ess,

If the di sconbehtelstsRRSAYCENEr BERAPRRARAE 15 oBtainedes &b HBE exi st

either, no super resolution 5 effect i s_derived. Evgn ILf t felmis
Frighaubsange, Bl ¢
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t he conti nuou§® i n a’range m nmor larger to

100 nm or | esg,,ychanlie %%pSQSQQSQBUBEOBs%Ete%bﬁ?%?%@ﬁl@??§b€8ﬁin§bus, it

has been foun athat, en the continuous phase i nCrease$S and the
particle di angfen Hfg e iti 18 equal to or shorter than 1/10 of a

particles

wavelength to be used for measurement. The light is
~ 10 influenced by a dipole of electrons which are excited
in the fine particles by the light energy and the super
resolution effect can be obtained.
Even in the case where the formed fine
particles are inorganic compounds of an insulating

15 substance as mentioned in the embodiment, if an
exciting state is formed because electrons in the
compounds are excited by the light and the refractive
index or the like of the film is changed, the super
resolution effect can be obtained.

20 The above embodiment has been mentioned with
respect to the case where the laser wavelength is set
to 650 nm and with respect to the system containing Co.
However, it has been found that, according to this Co
oxide, good super resolution characteristics can be

25 obtained in almost the whole band of the visible light.
It has been found that a similar effect can be obtained
also in the case where V, Cr, Mn, Fe, or Ni as another

transition metal element is allowed to be contained.



particles relatively decreases, it is contrarily difficult to obtain
the super resolution effect. 20 From t he above results, although
t he continuous phases have to exist, it is desirable that t he

conti nuous phase width lies within a range from 0.3 nmor nore to 100
nm or | ess. | f the contB@uous phases are an insulating 25
substance (dielectric substance) of inorganic materials havi ng a w de
band gap, excéEmbadimenhsBlicent performance is obtained and a

sufficient reflection intensity is obtained. Further, when the
cont i nuous An RAM disk Constructed hy formb%%sggeare anor phous

I norgani ¢ conpounds, further better translucent _performance is
obtai ned. |f £Adm exa@éﬁ?ﬁn65u§eﬂﬁé@@?da?éoged?@F%cFﬁ?cb%ﬁggt%ice, the fine

particles as di ti h dq di he. ' i
thfg_aresal:eﬁh@%ﬁgﬂég§iggﬁgﬁg§§fa§8 Rg%g°hgggr§gfiﬁgb3$t?%%gh;igngeLfis
sufficiently small er than | engt h_of

sPecificaIPy fﬁéﬁﬁﬁﬁ&?-b F§§0 Poﬁgvgsgggngﬁeahgﬁgﬁgtgrpgﬁgggg}c¥%%% 1/ 10

of a wavel engt.h _t f Qc at.. L AR/t mi '

by a dipole ofegﬁégPrggs%&%?c a?ésgigﬁgéEHEEB tgﬁefﬁgg??ﬁgﬁﬁéggfgrgguggced
the light ene%qé aRd E@%e%%@%@ ngmsr%gsqlHEBBEeETtﬁ@tbSQdeezoﬁhé!ned-

Even in the cas fmhére the torme I ne particles are inorganic
conpounds of R Jes Wedl1h¥ i ohd r3URSt BNefeagebBRUiAGedilM, t hethebodi nent, if

an
reflecting film, and 5 and 85 protecting films. An
~- 10 arrow in the diagram indicates an entering direction

of light (for example, laser beam) for recording or
reproduction. In the embodiment, a disk-shaped board
having a thickness of 0.6 mm and a diameter of 120 mm
is used as a polycarbonate board of the board 1. The

15 super resolution film 2 having a thickness of 300 nm is
formed on the board 1 by a sputtering method. A ZnS-
Si0, protecting film having a thickness of 80 nm is
formed on the film 2. After that, a Ge-Sb-Te system
phase change film serving as a recording film having a

20 thickness of about 20 nm is likewise formed by the
sputtering method. After the formation of the protect-
ing film of about 90 nm, an AlTi reflecting film having
a thickness of about 200 nm is further formed. 1In a
manner similar to the case of the ROM disk, two boards

25 on each of which the films shown in Fig. 8 have been
formed are adhered to each other with a UV curable
resin in a state where the reflecting films 4 are set

to the back side, thereby obtaining a desired RAM disk.



exciting state is fornmed because electrons in the conmpounds are
excited by the light and the refractive I ndex or the like of the film
i s changed, the super resolution effect can be obtained. 20

-The above enbodi nent has been nentioned with respect to the case where
the laser wavel ength is set to 6583nm and with respect to the system
cont ai ni ng Co. However, it has_ been found _that, agccording to this Co
oxi de, good super resol iR BRecaBPadiBentyj ERec hl%ehaﬁBn%bg%ﬁrﬁﬁP?n al nost

t he whol e band of the visible |ight, Lt.has_been found.that simlar

ef fect can beCeBPaFAEdons aSaFQSanlPhEhEagélmh%feﬁéc %I}nﬂ%?gﬁ%,for N as

anot her transition netal eleneni LS algo dto b ont al ned.

le (Enbogﬂﬁeﬁﬁeg)as a super resopytiaR; i P'coﬁgt t%ﬁg%yo?orning t he
i | mexam ne S nti oned_above.onto the,hoard.] -Su u f ormed

and its charaUﬁéFHEPPc§uBFE r§S°&9§F88tga?m E%g;bgm?g é§d$§§§a§§% %%Ang a

parti al

. CraQss section disk fornmed in the enbodinent. In
Fig. 8, regergﬁcg ﬁﬁwgﬁﬁﬁsgkdggg sg¥he board, 2 the super resol ution

film 3 the recording Teh@ § LhBus a kEHLBALLRSON! bitpdEdintansify

protecting films. An 1 arfow in tﬁe agram i ndi cates an entering

direction  gf 4 ieg'i&#(bhggkeéﬁ%ﬁicﬂ geebrieaf) mheks' REQLHGNENET
reproduction. Tn the enbodi ment, a di sk-shaped board havi ng a thickness

fLeobga?g‘iﬁd%%gQi%ﬁ%b%rhﬁbelggeﬁ”EormeHSaHSQ@gaiaQ patgeaabsngbe hoard of
mark length of the recording marks. A reading laser
— 10 power is set to 2 mW. It has been found that the

reproduction output in the case where the super
resolution film having the same compositions as those
in the film of No. 4 has been formed is higher than
that of the comparison example in which no super

15 resolution film is formed (without super resolution
film in Fig. 9) with respect to a short mark length.
It has, therefore, been found that in the case where
the super resolution film has been formed, the output
can be reproduced with respect to the shorter mark

20 length. From this result, the super resolution effect
can be confirmed also for the RAM disk.

By examining all of the super resolution
films in Table 1, results similar to those in case of
the ROM disk are obtained.

25 Subsequently, a space intensity distribution
of the reflection light when the above super resolution

effect has been obtained is examined. Fig. 10 shows a

diagram of intensity distributions of the laser beam



15 super resolution film2 having a thickness of 300 nmis formed on
the board 1 by a sputtering nethod. A ZnS- SiJerr] protecting film
having a thickness of 80 nmis formed on the film2. After that, a
©e- Sh- Te system phase change filmserving as a recording filmhaving a
20 thickness of about 20 nmis |ikew se34 or ned by t he Sputtering

met hod. After the formation of the protect- ng filmof about 90 nm
an Al Ti refl edidth¢he pRAERESSGNg dlEECKHP@kﬁ§s§h§fb&@@uﬂn2@93n9ﬁ§§ further
formed. In a manner_simlar to the case of the ROM di sk, two boards
25 on each ofWﬂﬂ§ﬂ1qﬂﬁaq¥hmn?@§h@ﬁﬁﬁ formgd Snﬁaﬁgebégﬁer respdukdQnar e
adhered to each other w state where the
reflecting filShESFaMass b o nF%e ch§h§| ésetWBFEGyHBbFHPﬁan a
desired RAM di sk Th £ ﬁ

the embodi menttSXHI I HAR r‘?ﬁ EREmedre The ARLSDSiEYoRISEEibREIET & the

fiimof No.g 4 p Tabledng oltiaisela3aed SUREELABALYLRON bl iy cAn RAM

di sk on no sup 9 P88 I'mi s Torne also formed 5 as

a conparison ec?ifé?fhe uyngd that, whe ol Gupers %‘Q%l%tl‘éw Qqyg iygn out put

intensity i'Chr&cor I'ng nmarks haV|ng t he samne
shape have beg, frrqred, %ﬁ?araagwl%rtff 236 Snt@nsdty agth of the
recordi ng marks. A r'eadi | aser power I's set It has been

found that t h%efledtﬁﬁfr@@ﬁ%ﬂtoﬁlﬁws&uktﬂoﬂ:st h:?xec@%%s‘éﬁ%&xe diila® rSpRer

resolution film having the 'same conpositions as those
tion, and that when the super resolution film is

— 10 formed, a space distribution intensity 102 of the
reflection light shows a state where the distribution
of the beam is deviated in the progressing direction.
At the same time, it has been found that a beam
diameter Q' at a beam intensity necessary to read out
15 1is smaller than a beam diameter Q necessary to read out

in the case where no super resolution film is formed.

As mentioned above, by forming the super
resolution film according to the embodiment; the
intensity or intensity distribution of the reading

20 1light can be changed. The super resolution effect can
be obtained in such a case.

Subsequently, wavelength dependence of the
super resolution effect is examined. The wavelength
dependence is examined by a method whereby an RAM disk

25 similar to that of Fig. 8 is formed, an output for the
mark length similar to that in Fig. 9 is obtained with
respect to each wavelength, and the minimum value (1lm)

of the mark length at which the output is equal to or



irn the filmof No. 4 has been forned is higher than that of the
conparison exanple in which no super 15 resolution filmis formed (w thout

super resol ution filmin Fig. 9 with respect to a short mark | ength.
Ft has, therefore, been found that in the case where t he super
resolution filmhas been forned, the oudput can be reproduced wth

respect to the shorter mark 20 length. Fromthis result, the super
resol ution ef flaiger thampPbdlk o ie¥aingdso L@seanse oRANIG S|
By exam ning all_ of the super resol ution films in Table 1, results

simlar to thodluay cadd gim (greqme ROG 5%k ndy d rest)aidked useds as

Subsequently, a space intensity distribution of the reflection |ight
when the abovelﬁ%‘érb%aé%l ution ef fect has been obtained is exani ned.

Fig. 10 shows a di ggram.of intensity .distributjons of the |aser beam
34 for the progr essia}%’g5 'trsecatli%r‘?qW'{Hé‘ &t hi“cg € Ofa\ﬁil?é{re t he
filmhas been forned and .the suyper resolytiao ef.f ect has .been _obt ai ned
and the cagsg v&fgr 'sdpte:}‘as S O&qdéﬁtﬁﬁ rtn'qes TSR vﬁq‘élel nsity
di stribution [ CRUSS | st iqn. a

been found thacfsf, Lh\%ﬁger%'fgn%l?slup tsﬂr]ga\gglvﬁill%g‘nﬁ{ﬁa%e:ygs OJ%}% (rar%d,eqéilagpgcge

di stribution |%§_rhsf&é& %rPfBa(%gfbt ﬁﬁcr{ﬁéeescgso'{ﬂé %rve‘"’llelrﬁ&ith sit;ows t he

Gaussi an distr _ ~tion, : en the super reso ton filmis 10
formed, a spacghshieds | buiyh iditnsddse, 105 Paddidf usitRf ko isamd | ght
shows a state where the distribution
optical lens, the shorter the wavelength is, the
— 10 smaller the converged spot diameter is, and even a

small mark can be reproduced.



of the beamis deviated in the progressing direction. At the sane tine,

it has been found that a beam dianeter Q at a beamintensity necessary
to read out 15 is smaller than a beam di aneter Q necessary to read out
in the case where no super resolution filmis forned. As
ment i oned above, by formng the super 36 resolution filmaccording to the
enbodi nent, the intensity or intensity distribution of the reading 20
| i ght can be changed. The super resoTABEBnZeffect can be obtained in
such a case. Subsequent |y, wavel engt h dependence of the
super resolution effect is exam ned. The wavel ength dependence is
exam ned by a nethod wheéreby an RAM di sk laﬁ(siﬂ3lar to that of Fid. 8 is
formed, an output for the mark length Sl Ar to that in Fig. 9 is
obtained with respect tp gagh waviel engbla, ngnd the mgsondm val ue (1m
of the mark length at which the output|is equal ta o
35 |l arger than 30 dB is exgnjged. |LaserspQfg410 npm ddee), 520 nm
(green), and 650 nm (red) are used as | aser heang
Results are shown im Tabble 2. gnjgase jof anyg.40f filnms, i¢.3@ms been found
that the m ni numval ue 1m of the nark J_e_n_g_t_,h_at which-thereadlout put
is equal to or lgarger thang3P7dB decreas@s2as the wavelenggh is
shorter. This iks_because in case nquing t he—sane eptteal—ens, the
shorter the wavel ength ils, thep.17 0.22 0.28

10 0.19 0.24 0.30

- 11 0.19 0.24 0.30

12 0.17 0.22 0.28

15 0.19 0.24 0.30

16 0.19 0.24 0.30

17 0.19 0.24 0.30

19 0.19 0.24 0.30

20 0.19 0.24 0.30

21 0.19 0.24 0.30

22 0.21 0.26 0.32

23 0.19 0.24 0.30

24 0.17 0.22 0.28

25 0.17 0.22 0.28

26 0.21 0.26 0.32

27 0.19 0.24 0.30

28 0.19 0.24 0.30

29 0.19 0.24 0.30

30 0.25 0.32 0.40




10

15

20

25

10 smaller the converged spot dianeter is, and even a smal | mark can
be reproduced. 36 TABLE 2

Im ([err]m No. 410 nm 520 nm 650 nm 4 0.19
0.24 0. 30 5 0.19 0.24 0. 30 6

0.17 0.22 0.28 7 37 0.17 0.22 0.28
10 0.19 0.24 0. 30 11 0.19 0.24

0. 30 12 0.17 With respe to the RPQ'IZ:BLS]( R wh1ch ‘t‘d’lqg

0.24 0. 30 16 0.19 17

0.19 fdlmsby which thggsupan resolut:(pqgaffect was (pbztlglned 0. 30
20 19 0.24 . 30, .(? 0.24
0.30 22  in Tgbda 1 has beer@) %fmedr it T&ﬂ%é’eeféaf“n thaf fge

0.24 0. 30 24 0.2 .. Q.2 %5

0.17 mgnypum value b‘“z@#m)zé’f the “‘a(ikziength 18 sﬁ‘agé a 0. 32
27 0.1 . '
030 20 5 ‘any pfjghe wavelengths. It hasy cppsequetly, been 024

found that by forming the film, the readable mark
length can be reduced multiplicatively by both the
realization of the short laser wavelength and the super
resolution effect.

(Embodiment 4)

Deterioration of the film for the repetitive
reprbduction is subsequently examined. Evaluation is
performed by repetitively irradiating the reproduction
signal light to the formed RAM disk and detecting its
reproduction output. A mark length of the recording
marks is set to 0.3 um. A film having the same
compositions as those in the film of No. 4 in Table 1
is used as a super resolution film. Further, a
phthalocyanine system organic film is selected as a
comparison example and is similarly examined.

Fig. 11 shows an output for the number of
repeating times. In case of the disk on which the
phthalocyanine system organic film has been formed, it
has been found that the output gradually decreases from
a point corresponding to the number of repeating times
that is slightly smaller than 10,000 times. In case of
the disk on which a glass film constructed by inorganic

compounds having the same compositions as those in the



30 0.25 0.32 0. 40

37 Wth respect to the RAM di sk on which the film by

whi ch the super resolution effect was obtained in Table 1 has been
fornmed, it has been found that the m ni mrum val ue Im ([err]m of the
mark length is small at 5 any of the3®avelengths. It has, consequently,
been found that by forming the film the readable mark | ength can
be reduced nulftilpl pEalNbvellyibyThble 1haccordiegl teathenempodiBeRhort | aser
wavel engt h and t he super resolution effect. 10 (Enbodinent 4

Det eri orati onhes beenf fprmeds the puppifthardly deeppasitst FBRD; LY

subsequent |y exam ned. Evaluation is_ . perfornmed bx,re etitively

hrradlating t hber spP6&i&aNEnreprodngharn| PENL 0P OV At 1BRRed BAM di sk and
etecting its 15 reproduction output. A nmark | engt f the.r di

Pﬁrks is Sﬁt EETG}Q:FQrPPHWe'AaFFP ARgi R8 gﬁ@ ggﬁégaT 8l§%nﬁgsgﬁggn;ngs
ose inthe filmaf No. 4 in Table 1 i S a u ti

;Blnl FurtﬁErFmQOdlﬂenﬁhtﬁﬁl aﬁ?ﬁ& §9§PQWF§F§a§g8 %P ﬁ?iggégﬁgggé ggna

conpari son anpl.e and Jjs._sim_larly ' s+ sERg. 11
shows an outpﬁﬁﬁéﬁgpﬁﬁe%ﬁﬂﬁbgyegfaf%e& FgéggkgggntPﬁegyelﬁegggétégé?he di sk

on which the Qﬁt | ocyani ne systemorganic filmhas been forned, it
has been found SEH& 4§§4§H[nn gradual |y decreases from 25 a point

corresponding to the “U%P%ﬁg%fsE%ESQHEQQchh”%% obtained for the

repetitive reproduction even in the case where the
— 10 films by which the super resolution effect has been
derived in the embodiment 2 (in Table 1, Nos. 5 to 7,
Nos. 10 to 12, Nos. 15 to 17, Nos. 19 to 29) among the
other glass films in Table 1 are used as glass films.
As shown above, according to the embodiment,
15 a read only optical disk (ROM disk) of a large capacity
in which, further, a degree of deterioration is small
for the repetitive reading operation is obtained. A
large capacity rewritable optical disk (RAM disk) in
which a deterioration is small for the repetitive
20 reading and writing operations is obtained. Further,
according to the embodiment, since an oxide such as
transition metal or the like is contained in the glass
board, a large capacity read only optical disk (ROM
disk) can be obtained by the manufacturing based on the
25 ordinary optical disk manufacturing steps. According
to the embodiment, a large capacity rewritable optical
disk (RAM disk) can be obtained by the manufacturing

based on the ordinary optical disk manufacturing steps.



that is slightly smaller than 10,000 tines. In case of t he di sk on

which a glass filmconstructed by inorganic conpounds havi ng the sane
conpositions as those in the 38

filmof No. 4 in Table 1 according to the enbodi nent has been forned,
the output hardly decreases even by 3¢he repetitive reproduction of
100,000 tinmes. As nment i oned above, according to the optical disk of the
5 enbodi nent, it has beedcdamdichd Hat tthee iyt igwolant ioptical effect is
held even after conpletion of the repetitive reproducti on.

A hi gh st abi | ixscersing rgdiumdtaving tthe superpg@saliutdonefriddudmi on even
in the case where the 10 filnms by which the super. resolution effect has
been der i veltiiGlh amoOwRIbdidaRY IoRatiombise smalNoeven tif the Nos. 10
to 12, Nos. 15 to 17, Nos. 19 to 29) ampng the ot her glass filns in
Table 1 are us%ﬁPEﬁﬁ%ﬂ%&RPf#ﬁrﬁ?Petltlvely Perfg%@%ﬂuﬂﬁtQﬂﬁmﬁ§09£9i§ﬁding to

t he enbodi ad only tical di sk (ROM dj of a Iarge capacity
in which, rt?ﬁﬂ ?Ré%%ﬁ?Qﬂ eﬁ?QﬁE&W*ﬂ?assﬁﬁﬁﬁq ed ¢c & he

repetitive re %&&# qgiration is obtained. A | ar ge capacity rewitable
optical disk ( in whi ch a deterioration is small for the
repetitive 20 reading i t bt_aj rther,
according to the enbodi nen (Wdl rigc%ﬁceﬂo%ii e s IP #H QD(Jpq:tlré;lritm tion netal

or the like is &ggg read
only optical d’i: %%%é&%?k?}%gi Y tal n%cf%ylt e manu actr%ri ng

based on the yhich good productivity is obtalned and which has the

~ 10 super rescolution effect can be obtained.

INDUSTRIAL APPLICABILITY
The optical information recording medium
according to the invention is generally called an
optical disk and, particularly, a super resolution
15 film which can be used as an optical disk on/from
which information can be recorded/reproduced and can
record/reproduce information at a high density and has

the high super resolution effect can be provided.



25 ordinary optical disk manufacturing steps. According to the

enbodi nent, a large capacity rewitable optical di sk (RAM di sk) can be
obt ai ned by the nmanufacturing based on the ordinary optical disk
ranuf act uri ng st eps. 39

According to the invention, an optical 40 recording nmedi um having the
super resolution filmin whi ch an output deterioration is small even if
t he reproduction is repetitively QxIM$ned or the recording 5 and
reproduction are repetitively perforned can be obt ai ned.

Accordi ng to the invent ifm, optniasdt iiglormat jioac aegiorg imgd mediavi ng t he
super resolution filmin whi ch good productivity i s obtained and which
has the 10 SIPRT¥EYutdtonedstecta dpusk ashidileddpits havingDUSTRI AL

APPLI CABI LI TY | . The optical information_recording nmedi um
according to tHE9IRARGHMha%e Rl darredy g & T1lm ghichyiisgi sk and,

particul arly, super, resolution 15 filmwhich can pbe used as.an optical
G sk on 11 om T GHTSH e iRk PO G aedech s o8, L
;ggg[ﬂ{{gﬁf?&g&ﬁ@éﬁ@%ﬁgﬁ ecgaa*}{g%*le, PP an WG RS uPe

distribution of reflection light in dependence on an
intensity of incident light, wherein said film is
inorganic compounds constructed by N (N is an integer
—~ of 2 or more) kinds of phases, the phases in a range
from at least one kind to (N-1) kinds among said N
kinds of phases are continuous phases, and the other
phases are discontinuous phases.
2. An optical information recording medium
comprising, at least: a board; a film which is formed
directly on said board or formed thereon through
another layer and changes a reflectance or an intensity
distribution of reflection light in dependence on an
intensity of incident light; and a recording film which
is formed directly on said film or formed thereon
through another layer and on which information is
recorded by the light, wherein said film is inorganic
compounds constructed by N (N is an integer of 2 or
more) kinds of phases, the phases in a range from at
least one kind to (N-1) kinds among said N kinds of
phases are continuous phases, and the other phases are
discontinuous phases.

3. A medium according to claim 1 or 2, wherein a

LT M



40 CLAIMS 1. An optical information
recordi ng nmedium conprising, at |east: a board on which pits having

i nformati on have been fornmed; and a filmwhich is formed directly on said
board or forned thereon through another |ayer and changes a refl ectance or
an intensity distribution of reflectial |ight in dependence on an
intensity of incident light, wherein said filmis inorganic conpounds
construct ed byebin( Niamearri nfegaid dfiis@ontinvew$ Rhasesoliesawithinhe
phases in a range fromat |east one kind to éN—l ki nds anong said N

ki nds of phasesrangecémpimnlion® phasasgeantiot i BRher lepdseBdare

di sconti nuous phases. 2. An optical information recordi ng nedi um
conprising, awidéhspf gopsingous PhRREGhEERSEiNgobgEWeeR| Faedly on said
board or formed thereon through another |ayer and changes eflectance or
an intensity ddﬁ§PP¢B@PPHﬁ Bhaﬁ§ﬁléé?§oWthéﬂt aB@ﬁeﬁggﬂc n"{nCr

I ntensity of i.ncident ﬂ and ﬂ recor di ng fl|n1mhICh Is fornmed directly
on said fllnléﬁrﬂﬁFhéﬂ f QrQHnort F88gh another |ayer and on which

i nformation i recorde the i %gFﬁﬁggg?8|nngabgefbknh}gkhgo&gegl

conpounds constructed b F&upgag mor €) “Ki nd phases,

the phases ingés %&%i&r%giﬁtcok%iﬁhoﬁgegﬁéggﬁtgrg ﬁbrﬁhagé anong said N

kinds of pha re ¢cont nuous phas ot her ases are _
ngCOﬂtlﬂUOUSﬂHE?E%%lC ompounds” ﬁﬁdbﬁqhaang@hQthguglﬁhgbésoér31 wher ei n

crystal inorganic compounds.

— 5. A medium according to any one of claims 1 to
3, wherein said continuous phases are a dielectric
substance and said discontinuous phases are any of a
metal, a semiconductor, and a dielectric substance.

6. An optical information recording medium
comprising, at least: a board on which pits having
information have been formed; and a film which is
formed directly on said board or formed thereon through
another layer and changes a reflectance or an intensity
distribution of reflection light in dependence on an
intensity of incident light, wherein said film is
constructed by N (N is an integer of 2 or more) kinds
of phases containing at least one or more kinds of
elements selected from Co, Ti, V, Cr, Mn, Fe, Ni, Si,
Pb, Bi, and Al, the phases in a range from at least one
kind to (N-1) kinds among said phases are continuous
phases, and the other phases are discontinuous phases.
7. An optical information recording medium

comprising, at least: a board; a film which is formed

)RR



41 mean dianeter of said discontinuous phases lies within a range from1l
nmor larger to 70 nmor less and a wdth of continuous phases existing
bet ween said discontinuous phases lies within a range from 0.3 nm or

larger to 100 nmor less. 4. A medi um according to any one of clains
1 to 3, wherein said continuous phaseg2are anorphous inorganic conpounds
and sai d discontinuous phases are crystal inorganic conpounds. 5. A

medi um accor ddigettlgnpnosaidf bohadner1foomed, thareennthuewglont i nuous
phases are a dielectric substance and said discontinuous phases are any of
a netal, a semdtbetudayer and ghangescarreflgetaRAEeOr @n 1ntensphYopti cal
i nformation recording medium conprising, at least: a board on which pits
having i nf or dastsabusienheénresiesiionndighti i AAPERILRCE{BRNRY direct |y
on said board or fornmed thereqn through another Iager.and c?anﬁgs
refl ect ance oADARNEHt¥NSE: yncadenti baBhbn 8Rdr af FEEPFOANE; HALM; ﬁ%ﬁendence
on an intensity of incident Light, wherein said_fil m,i tructed by N
(Nis an inted@rfBmedoﬁlﬁﬁFéﬁykPHd§al§f%bﬂ§s8§ EBﬁngniﬂsgggﬁleast one or
nore kinds of _ el enents | ected fr n1C§ Ti . F,. Fe, «Ni, Si, Pb,
B, and AL, t FOTERED.ANORNET, 1AYET, A0 8P Mhis shorifieiSh 1 N-1) ki nds
among sai d_phases, o h2U9YgpeRh 1And ati Be £94 e sPRBREE rakted
discontinuousr§ﬁ§§§§% %&hEh% 33@&%}0%@?@5? in?ornat?on recordi ng medi um
conprising, ay ) ¢agly i3 RRAftedel’ bF YNothmbteOkiBAs of phases

containing at least one or more kinds of elements

— selected from Co, Ti, Vv, Cr, Mn, Fe, Ni, Si, Pb, Bi,

and Al, the phases in a range from at least one kind to

(N-1) kinds among said N kinds of phases are continuous

phases, and the other phases are discontinuous phases.

8. An optical information recording medium

comprising, at least: a board; a film which is formed

directly on said board or formed thereon through

another layer and changes a reflectance or an intensity

distribution of reflection light in dependence on an

intensity of incident light; and a recording film which

is formed directly on said film or formed thereon

through another layer and on which information is

recorded by the light, wherein a refractive index of

said film changes due to said incident light when the

incident light enters, and assuming that a refractive

index at the time when no incident light enters is

labelled to n, and an intensity of the incident light is

set to I, if an absolute value n of the refractive

index that is measured is indicated by

A



42 directly on said board or fornmed thereon through another |ayer and
changes a reflectance or an intensity distribution of reflection light in
dependence on an intensity of incident light; and a recording filmwhich
is fornmed directly on said filmor forned thereon through another |ayer
and on which information is recorded 3 the light, wherein said filmis
constructed by N (Nis an integer of 2 or nore) kinds of phases
containing at | east apetom,Inore kinds of elenents selected fromCo, Ti, V,
Cr, My Fe, N, Si, Pb, Bi, and Al, the phases in a range from.at |east
one kind to @\valuei odsnanbihes seithinla ncengg fremds Gre Ibnt (MdBus
phases, and the other phases are discontinuous phases. 8. An opti cal
i nformation r @XodAregrnE® dml xoAPri dMGY) Rr1kRE%« a board; a fil m which
is formed directly on said board or fqQrned thereon thrgugh, angther | ayer
and changes a9-efl ect anfeMedizm AgcOREing tgi SLprBufy oHREFSMBf FBELi on i ght
i n dependence on an. intensity of incident light; .and a recording film
which is forﬁ@ﬁOGPFétWP}u@hns&&dsﬁﬂﬁnFﬁgrPSFﬁgﬁ Pﬂgféoﬁkapﬁﬁﬁuéﬁ &not her
| ayer and on which i, @ﬁ:nation I s ._recarded_bya.t:he | ght i
refractive inde¥%f* 'ndafirlarﬂgc,ehgﬁé)gls dg’§ oxgai %éf:r?g?plgﬁ\t,\ﬁﬁﬁgﬁg \%ﬁe_n t he
| nci dent | i ghty enf of §0-200 AFHIYNLINALA AR ERAGH M rabidetodl Jlehe time
when no incident 1ight enters 1s” l'abelled to n[err] and an intensity of
the incident light; s yeifl 1tiQnle drfa 3% #eeehidred’dbuannoefiglingiref ractive

refractive index in a time interval within a range from

~ 2.5 x 1077 second or longer to 1.0 x 10 second or

shorter after a removal of the incident light.

10. A medium according to any one of claims 6 to

9, wherein said film is an oxide which contains a Co

oxide of 60 to 95 weight % as an oxide of CoO and in

which a remaining part is constructed by elements of at

least one or more kinds among Si, Ti, Al, Pb, and Bi.

11. An optical information recording/reproducing

apparatus comprising, at least: lasers of a plurality

of wavelengths; means for selecting one of said lasers;

and a focus adjusting unit for adjusting a focal point

which changes every laser, wherein said apparatus

further has means for discriminating a recording

capacity of a medium to record or reproduce and means

for changing a tracking in accordance with the medium

discriminated by said discriminating means.

12. An optical information recording/reproducing

apparatus comprising, at least: lasers of a plurality

of wavelengths; means for selecting one of said lasers;

) 0 O



tndex that is neasured is indicated by 43
n =n[err] + nlferr]l a value of n2 lies wthin a range from1.0 x 10[err]
(mMerr]/W or larger to 1.0 x 10[err] (nferr]/W or less. 9. A
medi um according to claim@8, wherein the absolute value n of said
refractive index changes in a tinme witdgin a range from 2.50 x 10[err]
second or longer to 3.50 x 10[err] second or shorter after an irradiation
of the inci demd ki Jocusnddijesténgvenétl foraadgustingl a fetaicpoimti ndex in
atime interval within a range from 2.5 x 10[err] second or longer to 1.0
x 10[ err] secWhdchr changeseeveryelagerenwhareasn shddi appasatusight. 10.

A medi um according to_any one of clainms 6 to 9, wherein said filmis an
oxi de whi ch cémr&g% hagomegppqéops digcrimynakinghd YEErdindxi de of CoO
and in which a renaini%g art i.s iomstructed by el enents of at |east one
or nore ki ndsS2R8Rgt¥ oiTan gptipgl ipfogmatien’ recording Bedipy to

infornation.re%%rdin /regrodacbgg aggatatui conyri%ingf ai Leasﬁ: | asers
ngaapngﬁglgg'u8Fin 5eFi§§f 5’ nﬁgﬁ inbpgsfPegF ngig? aﬁigawghaﬁgggsgver
| aser, mhereigbsabg %ﬁ%&?a Sg cﬁgbggé %agrﬁggﬁggfﬁp aFgeFPﬁPﬁﬁtVﬁgga d

recording cap %!h%dﬁﬁmadqgggﬁﬂihgtéﬁcg dsQ&erEEQQ'ﬁ?nﬁggnﬁgﬁggnﬁfOr

changing a tracking in accordance wth the nmedium discrim y said
di scri m nati ng neans.
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- 12. An optical information recordi ng/reproduci ng apparatus
conprising, at least: lasers of a plurality of wavel engths; neans for
sel ecting one of said | asers; 44 and a
focus adjusting unit for adjusting a focal point which changes every
| aser, wherein said apparatus furthed5has neans for discrimnating a
recording capacity of an optical information recording nediumto record
or reproduce according to any one @BS@RACH: 1 to 10 and neans for changi ng

a tracking in accordance with the nmediumdiscrimnpated by, said
di scri nminating neans. An optical information recording medium

includes an inorganic film which changes an intensity
or an intensity distribution of light formed on an
upper surface of a board, and a recording film, a
protecting film, and a reflecting film formed on an
upper portion of the inorganic film. The inorganic
film is constructed by N (N is an integer of 2 or more)
kinds of phases, the phases of the kinds within a range
~— from at least one or more kinds to (N-1) kinds among
the N kinds of phases are continuous phases, and the
other phases are discontinuous phases. Information,

consequently, may be written in high density.



