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DI SC DRI VE BACKGROUND OF THE I NVENTION Field of the Invention

The present invention relates to a substrate for a di sc-shape recording
medi um on which an information signal is recorded and/or from which data
I S regenerated by using light, a manufjacturing nethod therefor and a disc

drive. Rel at ed Background  Art Hi therto, disc-shape recording
medi uns, such as wite-only optical discs, a nmagneto-optical discs and
phase- changWﬂééMﬁlﬁN use light to read and wite an

I nformati on signal, have w dely been used. A disc drive for

recor di ng aSUBSTRATE oFOR dDISCSHAPE RESORBINGC MEDIUM, "RETPROMAOY
--'regeneratl ng an information signal fromthe sane is structured such t hat,

_for examp-e ANUSSCTUING SUBSHRATE BRAPY 1850 am
~from e‘lrsfai‘con uctor laser emSttl ng lﬁ?g%iﬁ? aser beam I'S tﬁr%@lﬁﬁg}gﬁy
an optlcal hen‘}/ﬁe | aser beamis focused onto a signa
recordi ng smi@s&]}ﬁ%ded :

BACKGROUND OF THE INVENTION
jeld of the Inventio
~ The present invention relates to a substrate for a disc-shape recording medium
on which an information signal is 'recofded and/or from which dat.a is regenerated by
using light, a manufaqturing method therefor and a disc drive.
Related Background Art

Hitherto, disc-shape recording mediums, such as write-only optical discs, 2-1
magnéto-optical discs and phase-change optical discs, which use light to read and write
an information signal, have widely been used.

A disc drive for recording an information sighal on a disc-shape recording
medium and/or regenerating an information sighal from the same is structured such
that, for example, a regenerating operation is performed by emitting a laser beam from
a semiconductor laser emitting unit. 'fhe laser beam is throttled. by an optical system,

.and then the laser bean‘l. is focused onto a signal recording surface of a loaded
disc-shape recording medium so that the signal recording surface is irradiated with the

laser beam. Reflected light from the recording medium is detected so that an



di sc-shape recordi ng nmedium so that the signal recording surface is -
irradiated with the | aser beam Reflected light fromthe recording nedium -
is detected so that an . 2

i nformati on signal recorded on the disc-shape recording .nediumis read.
Under circunstance where systens usi ng light to read an information signal
froma disc-shape recording nmediumand/or wite an information signal on
the sane have wi dely been used, the disc-shape recordi ng nmedi um adapt abl e

to the systemof the foregpin as,.been requir t e { gh recording
density abfoEngtion %‘&E‘%‘rﬁ‘?m&%ﬁ ‘g'bﬁﬁ |§<_:-sﬁ'ape r m@&%ﬁ?&%ﬂ%%@ﬁ optical head
of the foregoing systemis noved closer to,the . disc-shapg_recordin dium -
in order to raUsder eiscunastgnes mhege SYStES UsHg ﬁgh'sto read amidermation, signal, o
optical head collides with the disc-shape recording nedium |f the optical
head col | frdgfa dischstiabe rdc'tc&di:?mdiumandtﬁmyinmﬁ information signalxn theysapie t he
di sc-shape recordi ng nedi um deteriorates excessively. SUWARY OF THE

| NVENT! - k&) -$Hape Gk coYding Meruan adaptablectotthe Bystend of
~ provi de?hgﬁ)\gﬂ%f@ﬁ%?h?h ?géﬁl%s%ayge r%co#cﬁlng medi UITrl)Wi th whi cz a

oriani i fy CRetRBdR e ehitel i e, f P RectRliRE dertRY At SatsheciBty
.reliability. '

However, when an opt_iml ﬁead of the foregoing sy.stem is moved closer to the

disc-shape recording medium in order to raise the recording density, there is

apprehension that the optical head collides with the disc-shape recording medium. If

the optical head collides with the disc-shape recording medium, the reliability of the

disc-shape recording medium deteriorates excessively.

SUMMARY OF THE INVENTION

Accordingly, an object of the present inventjon is to provide a substrate for a
disc-shape recording medium with which a disc-shape recording medium exhibi;ing
a high density and satisfactory reliability can be obtained, a manufacturing method
therefor and a disc drive for recording an information signal on the disc-shape
recording medium incorporating the substrate and/or regenerating an ir;fonnation
signal from the same. | | .

To achieve the above-mentioned object, according to one aspect of the present

invention, there is provided a substrate for a disc-shape recording medium which is



therefor and a disc drive for recording an information signal on the

di sc-shape recording nmediumincorporating the substrate and/or
regenerating an information signal fromthe sane. To achieve th
above-nenti oned object, according to one aspect of the present inventi
there is provided a substrate for a di gc-shape recordi ng nedi umwhich-is

3

used to record and/or regenerate an information si gnal by using Ii

t he substrate for a di sc-shape recording nedi um conprising: a regi on
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the reliability can be inproved and dense recording is permtt

gre leastthegegiondeires fiom amhprojsctiondjaving 8 heiglitovhich not
wavel ength of light. Thus, even if the optical head
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result,

ed.

In recent waRléngth of Hghin has been suggested which enploys a recordi ng and
regenerating nethod called a "near- field recording nethod" to reduce the

di anet er of

Since the disc-shape recording medium incorporates the above-mentioned

- substrate, at least the region on whieh a signal will be recorded can be made to be a

smooth.and flat surface free from any projection which is not lower than 1/4 of the

wavelength of light. Thus, even if the optical head is moved closer, collision with the .

optical head can be prevented. As a result, the reliability can be improved and dense
recording is permitted.
In recént years a system has been suggested which employs a recording and

regenerating method called a "near field recording method" to reduce the diameter of

a laser beam spot in order to raise the recording density of the disc-shape recording

medium.

The near field recording method will now be described. When a laser beam has

passed through a lens having a high refractive index n, leaked light lraving a s:pot which
is throttled to 1/n and obtainable in a region considerably near the lens‘ is used to.
record/regenerate.an information signal. At this time, leaked light having an output
required to perform the recording/regenerating operation can be obtained in the

regions within a distance of about A/4 from the lens.



a |laser beamspot in order to raise the recording density of the disc-shape
recordi ng nedium * The near field recording nethod will now be
descri bed. Wien a | aser beam has passed through a | ens having a high
refractive index n, |eaked |ight having a spot which is throttled to 1/n
and obtainable in a region considerably near the lens is used to

record/ regenerate an information signal. At this tine, |eaked |Iight having
an output required to performthe recording/regeneratlng operation can be
obtained in the reglons within a distance of about [err]4 fromthe |ens. .
4 | tHdhewpeelengthid of lightifoguse torecoedand/or gegengrate andnformptionr at e
an information signal to and from for exanple, a disc-shape recording
medi um i s signaltio b from, fohexamplepa distosiaps secording mbdiutn Iabowrt 59 nimdthe
recordi ng operation by the near field recording -nethod can be rai sed only
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the optical head because of the projection.
of the disc-shape recording medlum for a distance of about 165 nm (M4) or lower

If a projection having a height not lower than about 165 nm (A/4) exists in the
region of the disc-s.hai)e recording medium on which a signal will be recorded, the
disc-shape recorciing medium collides with the optical head because of the projection.
Thus, there is apprehension that the optical head and/or the disc-_shapc recording
medium is damaged. |

The disc-shape recording medium incorporating the substrate for a disc-shape
recording medium according to the present invention has the structure thét. af least the
region, on W}iiéh a signal will be recorded, is a smooth and flat surface free from any
projection which is not lower than 1/4 of the wavelength of light. Therefore, even if
the near field recording method is employed to record andfor regenerate an . -
information signal, collision with the optical head can be prevented. , Thus, the
recording density can significantly be raised without deterioration in the reliability;

It is preferable that the substrate for a disc-shape recording medium according
to the pro_jé'ction is manufactured by injection-molding a resin.

The resin substrate for the disc-shape recording medium is manufactured by



Thus, there is apprehension that the optical head and/or the disc-shape
recording nediumis damaged. ~The di sc-shape recordi ng nedi um

i ncorporating the substrate for a disc-shape recording nedium according to
the present invention has the structure that at |east the region, on which
a signal will be recorded, is a snooth and flat surface free from any
projection which is not |lower than 1/4 of the wavel ength of |ight.
Therefore, even if the near field recording nethod is enployed to record
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projection is manufactured by injection-nolding a resin. The resin
subst r at e fooheddpositicning ifpan4tieroorladdrese ififormatiomforaiedodn thecsurface of the
5 I njection-nmolding a resin. Therefore, the resin substrate can easily

accur at el yii§¢ or APra6de ﬁét\ﬁec‘ﬁ%ﬂf@éﬁtﬂe‘)ﬂmé NHesefoldlRfle reA shbBGafefr e of 2
type having a recessions for head positioning inf ormation or address :

of ;E’ hant: disd e Si&?%ﬁ@?ﬁééd*w&?ﬁ b%dﬁ‘?%?‘g tewith ﬁia*%ﬁﬁ’%é@ﬁ%“@ﬁiﬁ% PR
nmedl um can e manuf acture t a sat | S 8.06 roducti vit a ow COSt
sfete

as conpar AoV 995t aF.compse R ap alyminum sy or userinadhard discor thedie. ke.

It is preferable that the substrate for a disc-shape recording medium acoordmg

to the ..present invention is manufactured by injection-molding a thermoplastic
" norbornene resin.

When the material of the substrate for a disc-shape fecording medium is, for
example, polycarbonate or methyl methacrylate, the substrate for a disc-shape '
recording medium is sometimes considerably changed because of moisture absorption.
Therefore, the foregoing material is ﬂot a preferred material to manufacture the
substrate for use in the disc-shape recording medium arranged to record 'and/of
regenerate an information signal by moving closer the optical head. Even-.if a
low-moisture-absorption plastic material, such as polyme_thyl pentene or polystyrene,
is employed, there arises ptoblemé in that the molded substrate for a fi'isc.:-sha'pe
recording medium is undesirably deformed because of the crystallinity of ;he material
and that heat resistance is_unsatisfactéry. ' : .

If the thermoplastic norbornene resin is employed to manufacture the substrate

for a disc-shape recording medium, satisfactory heat resistance can be obtained, and



1t.is preferable that the substrate for a disc-shape recordi ng nmedi um
according to the present tnvention is manufactured by injection-nolding a
t her nopl astic norbornene resin. When the material of the substrate
for a disc-shape recording nmediumis, for exanple, polycarbonate or mnethyl
met hacryl ate, the substrate for a disc-shape recording nediumis sonetines
consi derably changed because of npisturée absorption. Therefore, the B
foregoing material is not a preferred material to manufacture the
substrate for use_in the disc-shape recording nedium arranged to record
and/ or  r edefrrmatiomenusad drommaisture ghadrphipnrand crystallinity cathsubspdritiaily head.
Even if a | ow noisture-absorption plastic- material, such as pol ynet

pent ene or ppaveyitedy S, an bptigiieh Siklraté f6Y £dRELsHAPe RERUR édiugf‘é‘ﬁ%ﬁegb%
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nol ded substrate for a disc-shape recording nmediumis undesiral or med
hecause, of 1 R bt il R Skl ke 0580 HE BB B
Egg'tjf ?g;?;%(@go@%ﬁﬁ%@aégt a}‘ (r)lred? glnzc- shape recordi ng nedium sati sfact ory
6 deformation_caused from noisture absorption and crystallinity can
substanti al | y b&o solyedheabexe-mentionediprahiems; the suventonofthepresent iisventionpe
recordi ng medium arranged 'to record and/or regenerate an infornmation
signal by havihgroughlyesbstivedapsutisatatd1dddr a disc-shape recording medium of a type

having a projection not lower than 1/4 of the wavelength of employed--light. As a

result, as shown in Fig. 1, foreign matter particles 2 exist directly below thie projection.

The foreign matter particles 2 cause a projection having a height H corresponding to

the particles size D of the foreign matter particles 2 to be formed. When the number

of foreign matter particles which are mixed with the molded substrate for a disc-shape

recording medium and which have diameters not smaller than' a predetermined

diameter are controlled, a substrate for a disc-shape recording mediurﬁ' frée from a

projection not lower than a predetermined height can be manufactured.

The wavelength A of a lasel: beam which is widely employed to be adaptable to

a disc-shape recording medium using light to record and/or regenefate an information

signal is about 659 nm. Therefore, if the substrate for a disc-shape recording medium

has a projection, the height of which is not lower than about 165 nn'l (M4), the

projection causes the disc-shape recording medium and the float-type optical head to

collide with each other when the above-mentioned near field recording operation is

performed. A fact was found that if foreign matter particles each having a particle size



can be obt ai ned. To sol ve the above-nenti oned problens, the
““inventor of the present invention has thoroughly observed a substrate 1
for a disc-shape recording nmediumof a type having a projection not |ower
than 1/4 of the wavel ength of enployed light. As a result, as shown i'n
Fig. 1, foreign matter particles 2 exist directly below the projection.
The foreign matter particles 2 cause a7proj ection having a height H '
corresponding to the particles size D of the foreign matter particles 2 to
be forned. }Ag@ddthe nunber:, of forejgn rratterépartlcles whi ch are m xed
with the n8 9% grqalgrexish in thegneldedisybsiratedop # discoshapgirasorsing wiedimm,
have di anmeters not smaller than a predeterm ned d| aneter are controlled, a .
substrat e the passibitity sheqnsideesbly dnagasatithatnafprejectionrhasingoa hje@ﬂ il 16\WEr
| ower than a predeterm ned hei ght can be manufact ured. he
wavel engt hthanGdboat 165#in @Rﬁﬁlé%xﬁhe'sﬁrféb@'@f fhe@ﬁ’l?étfh)f@goﬂ 2die-sdae tr?i%rﬁn?#go a
di sc-shape recording nediumusing light to record regenerat e a
i nformatiopeqijfnal is about 659 nm Therefore, if the substrate for a
di sc-shape recordi ng nedium has a proj ection, the hei ght ~of which is not
| ower than abou errl/4), the pro ses the.disc-shape
recordi ng medi UA a‘(ﬁ?ﬁf k &pﬁ‘#tEHP- b‘c' pe itgeorging needinm
ot her when the above- rrentloned near field recordl ng operation is
per f or med. ageording tothe presemt inveationfis establishednen therbasis of td:baboeeqhemoneag a
particle size 7

facts. According to another aspect of the present invention, there is provided a method

of manufacturing a substrate for a disc-shape recording medium for use in a disc-shape
recording medium arranged to use light to record and/or regenerz-lte an information
signal, the method of manufacturing the substrate for a disc-shape recording medium
comprising the step of: controlling resin in such a manner that the number of particles
each having a particle size of 2.0 um or greater is 10000 pieces/g or smaller in a
molded product; molding the resin to have a ciisc shape, wherein at least a region on
which a signal will be recorded is free from any projection having a height which is
measured from the surface of the Substra'lte aﬁd which is not lower-than 1/4 of the
wavelength of light.

The number of the foreign matter particles in the molded product can be.
controlled by, for example, a method which uses a resin containing a smali number of
foreign matter particlés and with which a molding process is performed i a clean -
environment.

The method of manufacturing a substrate for a disc-shape recording medium



of 2.0 [err] mor greater exist in the nolded substrate for a disc-shape -
recording nedium the possibility is considerably incréased that a
projection having a height not |ower than about 165 nmis formed on the .
surface of the substrate for a disc-shape recording medium A
met hod of manufacturing a substrate fog a di sc-shape recordi ng nedi um
according to the present invention is €stablished on the basis of the
above-nentioned facts. According to another aspect of the present

i nventi on, £ | rQyi a _net hod, , of n turing a sybstrate for a
i sc- shapeSRLfigld SRR Brdiatigods apiclo MRRtaRliE = BsEpfithE  isranmpe
arranged to use |ight hﬁ record and/or, regenerate an information signal,

t he met hodfe6PrdiRgmediuny fres fronp any peajection baginga keight rotdewer thasrahowg 166di um
conprising the step of: controlling resin in such a manner that the nunber
of particlem andfonmidwnrthe surface of the substrate. 2.0 [err] ‘mor greater is
10000 pieces/g or smaller in a nolded - -product; nolding the resin to have a

di sc shape, wheaedordig tocthet dsPetast the prédting inveniofBlerdis pr @éf&&ﬁéed
is free fromany projection having a hei ght which is "~neasured fromthe

surface ofggd: lﬁﬁiﬁ £ [ | S, F I [ty . wavel engt h
o1l‘J l'ight. i eglﬁ%'nbg;}g%&!t@g l#ogar‘tel r? nﬁ? ‘r%’%ﬁ%g?#féf@ nfegﬁ'tuﬁe %\iﬁ ﬁeg
roduct ¢ controlled by, for- _ex le, ,24 method which usgs a resin
ont i ni nalor Sy obtitahhead asatioed FQ FGAT SRt 0i3raRapeTeo0ding mediwm Whioh g

nmol di ng process is perfornmed in a clean environnent. The met hod of

manuf act urfiofaiediby thesmeter forr adistange not longexthan dé4 of the wevilength of employed

light so.as to write an information signal on the disc-shape recording medium or read
an information signal from the disc-shapé recording medium, wherein at least a region
on-which a signal will be recorded is free from any projection having a height which
is measured from the surface of the substrate and which is not lower than 1/4 of the
wavelength of light.

A disc drive according to the present invention has a structure that the float-type
optical head is allowed to float on the disc-shape recording medium which is rotated
by the motor for. a distance not longer than 1/4 of the wavelength of employed light.
Thus, an iﬁfonnation signal is written on the disc-shape recording medium or read én
information signal from the same.

At least the region of the disc-shape recording medium on which a signal will
be recorded is free from any projection having a height which is measured from the

surface of the substrate and which is not lower than 1/4 of the wavelength of light.

Therefore, collision between the float type optical head and the disc-shape recording



8 according to the present. invention is able to ranufacture a substrate
for a disc-shape recording nediumfree fromany projection having a hei ght
not | ower than about 165 nmand formed on the surface of the substrate.
Accordi ng to another aspect of the present invention, there is provided a
disc drive conprising: a notor for rotgting a disc-shape recordi ng nmedi um
and a float-type optical head arranged to float on the disc-shape
recording mediumwhich is rotated by the notor for a distance not |onger

than 1/4 of e .| 4 . s to_wrif. i nfornation
signal on t%%&gﬁgﬁﬁgﬁgg%@%?d%fﬁg? 6#@5?@‘3&?8’?1 cf’ﬂf%t‘ﬁ’é@in%‘?\ reqosded :
fromthe dis -shgge recardi ng medium wherein at |east a region on which a
si gnal wi | ARGEOTIERRHRIG s free from any projection having a hei ght which

is measured fromthe surface of the substrate and which is not |ower than

1/ 4 of- the wav8ltberpbjeds, featyres and advantagesdifdhe iventiomwild beievident ftdig the
present invention has a structure that the float-type optical head is

al I owed t o following aletailed ddsciiptivhaifehe preteded emboditontldestribed bRt
the notor for a gi st ance noitptl onger Phan_ 1/ 4 of the wavel éngth of Jggr%tll&gged

light. Th%ﬁthﬁi&dtﬁkﬂ?&‘ﬁ}dvﬁﬂﬁ,i gnal is witten on the disc-shape recording
in 1'gn

medi um or read an or mat signal fromthe sane.. At |east the
regi on of the disc-shape recording nediumon which a signal will be
recorded is free fromany projection having a height which is neasured from
t he _

Fig. 1 is a vertical cross sectional view showing a substrate for a disc having a
projection;

Fig. 2 is a vertical cross sectional view showing an essential portion of a
magneto-optical disc;

Fig. 3 is a vertical cross sectional view showing a float-type optical head
arranged to be allowed to float on the magneto-optical disc;

Fig. 4 is a block diagram showing a schematic structure of an optical disc
apparatus;

Fig. 5 is a vertical cross sectional view showing an essential portion of the
optical disc apparatus; and |

Fig. 6 is a graph showing the relationship between heights of the prbjection an&

particle sizes of foreign matter particles. '

DESCRIPTION OF THE PREFERRED EMBODIMENTS



surface of the substrate and-which is not |ower than 1/4 of the wavel ength
of light. Therefore, collision between the float type optical head and the .

di sc- shape recordi ng o 9
medi um can be prevented. Thus, the infornmation signal can reliably be
recor ded and/ or regenerated. 1gt her objects, features and
advant ages of the invention will be evident fromthe follow ng detailed

description of the preferred embodi ments described in conjunction wth the

attached draw ngs. F : . L Fig 1lis.a
vertical cross @gﬂbé)r(\lgﬁu\;iOﬁgwﬁﬁgﬁeﬁggﬁgt e 1or H%cd'llbseg ‘ﬁggirﬁ%rﬁnce
proj ection; . Fig. 2 is a vertical cross sectional view show ng an

essenti al B?')ﬂ‘teiq{ﬁmgsa magnet o- opti cal di sc; Fig. 3 is a vertical

cross sectional view showing a float-type optical. head arranged to be

al lowed to floal substiate fieryacdisc-shape s¢cosding medium (heveipafteri ealtedba d'disc

di agram showi ng a schematic structure of an optical disc apparatus;

tFuh g. 5 is substratéQakcoording fethé Prosenti inventioniing substrserfor atorseritig 20f
disc-shape recording medium, such as a read-only optical disc, a magneto-optical disc
or a phase-change optical disc, which uses light to record and/or regenerate an
information signal. At least a region of the disc-shape recording medium on which a
signal will be recorded is free from any projection having a height which is measured
from the surface of the substrate and which is not lower than 1/4 of the wavelength of
employed light.

The disc substrate according to the present invention is a preferred substrate for
a disc-shape recording medium adapted to an operation for recording and/or
regenerating an information signal by a float-type optical head. In particularly, the
disc substrate according to the present invention is a preferred substrate for a
disc-shape recording rﬁedium adapted to a method of recording dnd/or regenerating
an information signal by using leaked light in a near field. o
The near field recording method is a method with which a float-type optical

head incorporating a lens having a high refractive index n and arranged to be allowed
to float from the signal recording surface of the disc-shape reco'rding medium for a

height not greater than 1/4 of the wavelength of emiployed light. Moreover, the signal

recording surface of the disc-shape recording medium is irradiated with a laser beam



optical disc apparatus; and Fig. 6 is a graph show ng the

rel ati onshi p between heights of the projection and particle sizes of
foreign matter particles. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

10 An enbodi nent of the present invention will now be descri bed
with reference to the draw ngs. 1A substrate for a disc-shape
recordi ng nmedium (hereinafter called a "disc substrate") according to the
present invention is a substrate for constituting a disc-shape recording

medi um  sugh 7 td - glix E{Haﬂnf O*QRP L disc.or.a
phase- changevglgt?sc%ﬁ?g}eg@%}ﬁe [ c%ﬁgis"é:g l? ?‘Hﬁf‘ l 0 reﬁclbr ashgﬁbqt%f@ﬁgﬂ&ség@lan
i nformation_ sj . At Jleast a region of the disc-ghape, regordi.ng pedi umon
ani oh & SRR it S5 ian seoiing eciig ot 2ty nBotarasion Sealds riften on
hei ght which is measured fromthe surface of the substrate and which is
not | ower th@adisershape reeasdingmedivg.h Sirce thaydiameter lof ghe spot is reducBde adiisl
substrate according to the present invention is a preferred substrate for
a di sc- shadensitycrecdidigg wpeiationachnbeperformed.oper ation for recording and/ or
regenerating an information signal by a float-type-optical "head. In
particularly, t8gce the disc substrate according to the present invention is free from any
projection having a height not lower than 1/4 of the wavelength of employed light,
collision with the float-type optical head can be prevented even if the near field
recording method is employed to read and/or write an information signal. Thus, the
reliability can be improved.
A structure will now be described in which the disc substrate is molded from
a resin, the disc substrate is erﬁployed as a substrate of a magneto-optical ciisc
incorporating a magneto-optical recording layer and an information signal is recorded
and/or regenerated by a float-type optical head to and from the magneto-optical disc
by the near field recording method.
' A -magneto-optical- disc 10, for example, as shown in Fig. 2, has a
magneto-optical recording layer 12 formed on a disc substrate 11.
The magneto-optical recording layer 12 is formed by sequentially laminating
an Al reflecting layer 13, a first dielectric film 14, a recording film 15 a.nd a second
dielectric film 16. .

The recording film 15 is a film which exerts a magneto-optical effect. The

recording film 15 is madé of, for example, a Tb-Fe amorphous material composed of



di sc substrate according to the present invention is a preferred substrate
for a disc-shape recording nedium adapted to a nethod of recordi ng and/ or
regenerating an information signal by using |leaked light in a near field.
The near field recording method is a nethod with which a float-type optical
head incorporating a | ens having a high2refractive index n and arranged to
be allowed to float fromthe signal recording surface of the disc-shape

recording mediumfor a height not greater than 1/4 of the wavel ength of

enpl oyed |yg hicﬂ’ﬁk’&%reanh'@%;ﬁ%mﬂ{‘ﬂﬁdaﬁ%ﬁﬂéﬁk’;ganr?‘ii"i&?ﬁﬁtﬂf the disc-shape

recording nediumis irradiate aser

11 havi ng a tagl i anet er, .pf ichds, hrottled.to.1l/n, Thus, an
"t or mat i on o gh Al reliedind TRy L Samed foh thecPitbbe B inbsing e ftrctante
information_ signal js witten on the disc-shape recording nmedium Since
the di amet@fthgreeordingflmils. r educed, a high density recording operation
can be perforned. Since the disc substrate according to the present

i nvention is frEee firsirandrsecond djelectriorfilivesvidand 16 argfiornwat fdrdhe putpuse off 4
of the wavel ength of enployed light, collision with the float-type opti cal

head can binproRif) nfelstiYE Tedistanbe dfede fécl*b'ratn rGEAT LY Afd ef@!ebeﬂtiﬁg tﬁ@ﬂﬂ)ﬂygd

to read and/or wite an information signal. Thus, the reliability can b

L_ LTE; ?\r’gS'e cll%fo%?téoéﬁgﬁ {hlécrélyé ?uﬁ@tllake Tf.w I\}fgre%élc, rtfu?ﬁijst iaﬂd\g@i:&nl &Qfe&hﬁ $ilms
14 and 16 are arranged tb improve an optical efficiency such that light absorpt'ion of
the recording film 15 is enhanced and the reflectance is changed considerably. The
first and second dielectric ﬁlms_ 14 and 16 are made of, for example, a ZnS-Si.'O2
material.

The magneto-optical disc 10is manufac'tll.xrcd by forming, on the disc substrate
11, the above-mentioned films constituting the magneto-optical recordirig layer 12 by,
for example, sputtering.

It is preferable that-the magneto-optical disc 10 has a structure that a protective
layer 17 for protecting the rﬁagneto-optical recording layer 12 and a lubricating lens
(not shown) for absorbing a shock when the float-type optical head is brought iﬁto
contact with the magneto-optical disc 10 are formed on the magneto-optical recording
layer 12. |

The protective layer 17 is formed by forming carbon or SiO; on the
magneto-optical recording layer 12 by sputtering or the like.

The lubricating layer is formed by applying, for example, perfluoropolyether,



a resin, the disc substrate is enployed as a substrate of a nmagneto-opti cal
disc incorporating a magneto-optical recording |layer and an i nformation
signal is recorded and/or regenerated by a float-type optical head to and
fromthe magneto-optical disc by the near field recording nethod. A
magnet o-optical disc 10, for exanple,1@s shown in Fig. 2, has a

magnet o-optical recording layer 12 fornmed on a disc substrate 11.

The magneto-optical recording |layer 12 is fornmed by sequentially |am nating

an Al T ef | @b U8y 8F tlprofedile Thydl £ 67 i eohliblof fhe fig.cC0r I ng Tilm 15

and a secon ectrlc ereco |ng m15 is a film

~ which exerts a gnet o-optij c The ing.film15 isg deof
for exanple, 5& 'E’é p‘Fﬂﬂ?‘s ff?ﬁtﬁ??tatwpeo?ﬂ}@gﬁl 90 as shown mr?,

12 Tb which is a rare earth el ement and Fe which is transition rretal

The Al refingertposates dwertypss oflensesiwhidhoaretshpresfocys tansi?1 fori eanvgrging laser

refl ectance of the recording film 15. The first and second

di el ectri cbdansreniiitted féorhta umid@ﬂmrflmﬂtdmtm:g nnitcand a fovus den a2 for
noi sture resistance-of the recording film 15 and preventing thernal

gﬂalotrag? ﬁ : gﬁ{ﬂ\te rinofe ﬂirﬁﬁldﬁg g%arrag&g‘r)éraé%sg%@i &{n'p¥ m‘%p%lﬁfog%? ?éggl eﬁ)l cl ency
such that eaﬂp § ?bﬂe%tré ?ocus lens 21 and the focus lens 22 are supported by a lens holder
23. '
The focus lens 22 of the two types of the lenses has a semi-spherical shape
made of a material having a high refractive index. The focus lens 22 is supported by
the lens holder 23 in such a manner that a circular flat surface of the focus lens 22
faces the surface of the magneto-optical recording layer i2 of the magneto-optical disc
10.
The float-type optical head 20 is provided with a thin-film -coil 24 for
modulating a magnetic field such tl_lat the thin-f_ilm coil 24 is, at a positipn on the
outside of the focus lens 22, supported by the lens holder 23.
The float-type optical head 20 having the above-mentioned structure is allowéd
to float on the rotating magneto-optical disc 10 to converge laser beams en.litted from
the semiconductor lﬁser emitting unit so that the magneto-optical recording layer 12
of the magneto-optical disc 10 is irradiated with the laser beam. When a tecording

operation is performed, the thin-film coil 24 of the float-type optical head 20 generates

a magnetic field havihg a predetermined inténsity to apply the magnetic field to a



the recording film215 is enhanced and the refl ectance is changed:- .
considerably. The first and second dielectric filns 14 and 16 are nmade of,
for exanple, a ZnS-SIJERR] nmmterial. The magneto-optical disc 10
i's manufactured by formng, on the disc substrate 11, the above-nentioned
films constituting the nmagneto-opticaligecording |ayer 12 by, for exanple,
sputtering. It is preferable that-the nmagneto-optical disc 10 has a
structure that a protective layer 17 for protecting the magneto-opti cal

recording pettivn dfXhanagnetoropticslireoardigg kayef A2 tirradiaved) withtheleser beays. a
shock when the float-type optical head Is brought into contact with the

magnet o- opt i cal V\ﬂieﬁ%é?ld%'i &b &meag peatad qatmﬁﬁhm&@ﬁ%gﬁ ga&vgr ]

12 The protective ldyer 17 is by form ng car
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perfluoropolyether
the surfackecordingemethads . Thatis, a;:@ dasey lmngﬁm#t%ﬁrpﬂh&l%ﬁemf@mdumr laser
On the other hand, the float-type optical head 20, as shown in Fig. 3,

i ncor por at emitting ulylpeandocﬁodverg%by\/rthe lpre-fecus bne-Zloxsu&xrtlmnmoid throttled by

converging |l aser beans emtted froma sem conductor |aser emtting unit;

and a focupadsfipsthédaderbeam through the focus lens 22 made of the material having a high
refractive index. Thus, the diameter of the laser beam spot can be reduced in a region
distant from the focus lens 22 for a distance not gréater than 1/4 of the wavelength of
the laser beam.

When a -laser beam having a wavelength of A is converged by an optical system
incorporating an objective lens disposed épart from .the disc for a somewhat long
distance, the diameter of the laser beam spot is A/NA (NA is a numeric aperture of the
optical system). When the float-type of)tical head 20 is used to converge a laser beam
having a wavelength of A, a spot of a throttled laser beam can be obtained in a region
in which the distance from the focus lens 22 is not greater than 1/4 of the wavelength -
A of the laser beam, the spot having a diémeter expressed by I/n X A/NA (nis a
refractive index of the focus lens 22 and NA is a numerical aperture of the ﬂoat-type
optical head 20).

The float-type optical head 20 is allowed to float on the magnet.o-optical

recording layer 12 of the magneto-optical disc 10 for a distance not greater than A/4

to record/regenerate an information signal to and from the magneto-optical disc 10.
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furthernore throttling the | aser beans converged by the pre-focus lens 21
to forma beam spot. The pre-focus lens 21 and the focus lens 22 are .
supported by a | ens hol der 23. The focus lens 22 of the two types
of the lenses has a semn -spherical shape nade of a material having a high
refractive index. The focus lens 22 is Kupported by the lens holder 23 in
such a manner that a circular flat surface of the focus lens 22 faces the
surface of the magneto-optical recording |ayer 12 of the magneto-optical
disc 10. Inthis castiythef tecatding papaxity ofdhelmaghet6-opticel disc d0tanitielerdarged to
thin-filmcoil 24 for nodulating a.magnetic field such that the thin-film

coil 24 is abdlt tiAeS at compared With tRe s&ueRIrd in WhtcH At iseth d
by the | ens hol der 23. P The float-t§peIl opt i cal éﬁ@gﬁgﬁ’aﬁﬁ‘gp@ﬁég

rmgnet o-opt T BrBtpOper ahcoibufAE tons. SnldhCR a8 foter o i o g for a

sem conductor | as emtting unit so that the magneto-optical recording
| ayer 12 SPIY aﬁ\[;fﬁ’rgrer‘]lhﬁ{ ﬁgl cal disc 10 is irradiated with the | aser

beam . Wen a recordi n%“aoper ation is perforned, the thin-filmcoil 24 of
the float-type d¥hercthe tivatrtyproopiivathead20 inaliowedta float e themagnetosoptical

predeterm ned intensity to apply the nagnetic field to a-

aser beam oo e L oal R o dahte B Gttt e
| nfor mat i 04o 3k fRlcofifh Hformation signal on the magneto-optical disc 10 or regenerate an
information signal from _tl_l_g_%gme by the hear field recording method, a projection
larger than A/4 and formed in a signal recording region of the magneto-optical disc 10
causes the float-type optical head 20 to undesirably collide with the projection. As a
result, the magneto-optical disc 10 or thé float-type optical head 20 will be damaged.
Tﬁerefore, the signal recording region of the disc substrate 11 is structured to
be free from any projection having a height which is measured from the surface of the
substrate and which is not lower than 1/4 of the wavelength of employed light.
A method of manufacturing the disc substrate 11 according to the present
“invention will now be described. The disc substrate 11 is manufactured by, for
example, injection-molding a resin material.
It is preferable that the resin material to manufacture the disc substrate 11 is a
thermoplastic resin having excellent heat resistance, precise moldability,

moisture-absorption-deformation resistance and a high elastic modulus.

More specifically, it is preferable that a material is employed which has a glass



recorded and/or regenerated to and fromthe nagneto-optical disc 10 by the
near field “recording method. That is, ‘the |laser beamemtted fromthe

sem conductor laser emtting unit and converged by the pre-focus lens 21
is furthernore throttl'ed by passing the |aser beamthrough the focus |ens
22 nmade of the material having a high ;gefractive index. Thus, the dianeter
of the | aser. beam spot can be reduced in a region distant fromthe focus

| ens 22 for a distance not greater than 1/4 of the wavel ength of the |aser

b i - o8\ N h88 %ot S
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float-type optical head 20 is used to converge a | aser beam having a
wavel engt hpigterplier that san menorphous t fesin ds cemplayed whisghy bam apglasst transitionn a
region in which the distance fromthe focus lens 22 is not greater than
1/ 4 of t hetenpesiteregifi300f €ror Jowér, prefetabbe2505€ o0 lowerampmioshpsefeably 200ME! er
expressed by 1/n X [err]/NA (n is a ‘refractive index of the focus |ens 22

and NA is gr [WAR&Y irf @l vﬁam‘iﬂtrﬁ) ?éalii&egfécib%t mloYddilitgP! ICH phéefhbifthat an

The float-type optical d 20 is allowed to float “on the .magnet o-opti cal
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rom e N ncision ttisg% fo(%I IZichou?'s) of 0.2 % or lower and preferably 0.1 % or lower in

a viewpoint to realize low moisture absorption.

More specifically, the resin may be a resin having a polar grdup in a molecule
thereof, the resin being exemplified by a polycarbonate resin, for example, poly
(oxycarbonyl-1, 4-phenylene-isopropylidene-1, 4-phenylene); a polyarylate resin, for
example,  poly ((oxy—tt?rephthaloyloxy-l, 4-phenylene—isopropylidene-1,
4-phenylene)-co{oxy-isophthaloyloxy-1, 4-phenylene-isopropylidene-1, 4-phenylene))
anda ;ondensation polymer of terephthalic acid, isophthalic acid and bisphenol A; a
polysulfone resin, for example, poly (oxy-1, 4-phenylenesulfonyl-1, 4-phenyleneox_y-1,
4-phenylene-isopropylidene-1, 4ephenylene); a polyether sulfone resin, for -exaﬁlpie,
poly (oxy-1, 4-phenylenesulfonyl-1, 4-phenylene); and a polyether imide resin; for
example, a resin having the polar group, such as 4, 4'-[isoPro;')3.rlidene-bis
(p-phenyleneoxy)] diphthalate dianhydride - condensation polymer of
m-phenylenediamine. Among the resins having the polar group, it is preferable that

the polyether imide resin is employed because a high elastic modulus can be obtained.



15 1In this case, the recording capacity of the nmagneto-optical disc 10 can
be enlarged to about n tinmes as conpared with the structure in which an
optical systemis enployed which i.ncorporates an objective |lens which is
di sposed apart fromthe disc for a somewhat |ong distance. When
the float-type optical head 20 is allowegd to float on the nmagneto-opti cal
recordi ng layer 12 of the magneto-optical disc 10 for a distance not
greater than [err]/4 so as to-record an information signal on the

magnet o- opt i cal Adiwéll 49 tRe résIREBAPhSvIAR the PoRirEbupNarfy 8Rébffthe %ﬁlﬁinﬁm
by the near field recording nethod, a projection largér than [err d

d
formed in | =01 i ' : ' RS auses
the 11 oat - [5uLP Bach hEfiRE L AusBRtaR fhe o' 5 MBRSEImERCiRy BrStmptoyeliaor,
As a result, the nagnetn%-io tical disg 10 or the float-ty¥ e opticgal head 20
will be daRgfigefar resi co aing: a8 aromg CHIGHR Syl 8% & P eRdh resing ard @ sc
substrate 11 is structured to be free from any projection having a height
whi ch i s nhydiogenation product ofr thecresim; resin of wysladigne dexivatine Hor £xampleower

than 1/4 of the wavel ength of enployed light. A et hod of
manuf act ur hydrogesated s polyrhet r of e cytlopentudibney amd t hydrogeaated polyaidri ooF
w Il now be descri bed. e disc substrate 11 is manuf-actured by, “for
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More specifically, it is preferable that a yaterial i,s enployed which has a
gl ass example, ring-opening polymer of norbornene derivative, hydrogenatior product of the
ring-opening polymer of norbornene derivative, an addition polymer of monomer of
norbornene derivative and an addition copolymer of a monomer of norbornene
derivative and olefin disclosed in Japanese Patent Laid-Open No. 51-80400, Japanese
Patent Laid-Open No. 60-26024, japanese Patent Laid-Open No. 1-168725, Japanese
Patent Laid-Open No. 1-190726, J apanese Patent Laid-Open No. 3-14882, Japanese
Patent Laid-Open No. 3-122137 and Japanese Patent Laid-Open No. 4-63807.
| Among the above-mentioned polar and nonpolar resins, it is preferable that the
resin having a cyclic carbon structure in the molecule thereof is employed in
viewpoints of realizing satisfactory heat resistance and low water absorption. More
particularly, it is preferable that a material having no unsaturated bond in 'tlll;, molecule
thereof is employed, for example, the hydrogénatioﬁ product of the ring-opening

polymer of norbornene derivative, hydrogenated polymer -of cyclopentad’icﬁe,

hydrogenated polymer of cyclohexadiene, addition polymer of norbormene derivative,



16 transttion tenperature of 50[err]C or higher,. preferably 70[err] C or

hi gher and nost preferably 100[err]C or higher in a viewpoint to realize
satisfactory heat resistance. It is preferable that an anorphous resin is
enpl oyed which has a glass transition tenperature of 300[err]C or |ower,
preferably 250[err]C or | ower and nost, preferably 200[err]C. or lower in-a
viewpoint to realize precise nnldabili*@. It is preferable that an

anor phous thernoplastic resin is enployed which has a water absorption

(after i rgion at 25[err]lC for 24 hours) of 0.2.%or.|ower, and ]

bref o abl /DB adioR Fopdlyiner phHothapnde ARHIALYS And FITR T BiGvRIILs G deducing
absor ption. . More specifical I&/, the resin may be_a resin having a

pol ar gr oupeirefractive inslexeof the discotn tqaklzmmeﬂemrféne&zw| In astiewpoint of

pol ycarbonate resin,. for exanple, poly (oxycarbonyl-1,

4- pheny| errealiziog raohifhi elastic inoddlyy) dnis preforable that steer hiydrogensted polymer of
exanpl e, .poly ((oxy-terepht hal oyl oxy-1, 4- phenyl ene-i.sopropyl i dene-1,

4- phenyl engridiRxadikle is oyl oxy-1, 4-phenyl ene-isopropylidene-1,
4- phenyl e%) and a éoﬁ@glndggti on polymer of terephthalic acid, isophthalic

acid and bi sph . pelysulfon ' f.0 . oxy-1...
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4- phenyl ene) .. a._polyether sulfone resjin, for exanple, . poly (oxy-1, .

4- pheny! er@glﬂaﬁeﬂw aqfi law,Aeatgr abspptions B iSoP eRble thitydlle dbermoplastic
exanple, a'resin having . the polar group, such as 4, 4'-[isopropylidene-bis
(p- pheny| arorbemneje desintisehplayedi anhydri de . condensation pol yner of

As a monomer for obtaining the thermoplastic no;bomene resin, the known
monomer of norbornene derivative may be employed which has been, as described
above, disclosed _in Japanese Patent Laid-Open No. 2-27424, Japanese Patent
Laid-Open No. 2-276842 and so forth. The monomer of norbornene derivative is
exemplified by, norbornene, its alkyl, its alkylidene, its alkenyl, its aroxﬂatic substitute
derivative and a polar - group substituent of norbornene of its substitute or
non-substitute. The polar group is exemplified by a hydroxyl group, an ester group,
an alkoxy group, a cyano group, an amide group, an imide group and a silyl group.
Specifically, the monomer is exemplified by 2-norbornene, S-methyl-z-nofbomene,
5, 5S-dimethyl-2-norbornene,  5-ethyl-2-norbornene, 5-butyl-2-norborz_1ene,
5-hexyl-2-norbornene, 5-octyl-2-norbornene, 5;octadecyl-zc-r;(.)rbornene,
S5-ethylidene-2-norbornene, ~ S-isopropenyl-2-norbornene,
S-methoxycarbonyl-Z-norbo;’nene, 5-cyano-2-norbornene, |

5-methyl-5-methoxycarbonyl-2-norbornene, 5-phenyl-2-norbornene and



m phenyl enedi am ne. Anong the resins having the pol-ar group, it is
preferable that the polyether imde resin is enployed because a high

el asti c nodul us can be obtai ned. ) ’ '

17 As well as the resins each having the polar group, any one of the
following resins each having a hydrocd®bon ring in a nol ecul e thereof may
be enpl oyed: a nonpol ar. resin containing an aromatic group, such as a

pol ystyrene resin, and a hydrogenation product of the resin; resin of

cycl odi ene SdstienyRSiniethyl-porforaeRe.e.  hydrogenated pol yner of
cycl opent adi ene and hydrogenat ed pol yner of cycl ohexadi ene di scl 0osed. in

Japanese Pat ent aLaj d- . - 1360 J Pat ent l.d- Open S
7- 258362 and so a%&%%n%Fn§5+a& %@icﬁoﬁ%gﬁﬁogercggf ,enk'aaxenegﬁsaﬂﬁ\% to
ri ng-openin ol ymet, of .nor.bornene derivati-ye, hydrogenation product of the
ri ng- openi ng 5?%‘&”5 gf’“ﬁﬁ“ﬁo?’lfﬁﬂg’%‘m’ﬂmﬁ%{t ¢ fatqgoingmay beremployed.
mononer of __norbornene derivative and an addition copolyner of a nononer of
nor bor nene Thgemafegial ds axemplificdn byi 4¢14sed, iSdimgthared, Rht da; 3;a60-7008N

No. 51-80400, Japanese Patent Laid-Open No. 60-26024, Japanese Patent -

Lai d- Open 8a-octaliyd@oiziphthidlens)e6 anethgl-2nt4 a5 d8QifRtRdho-1- 49042 a se
Pat ent Lai d- Oper?ygo. -148??? Japangsep Pat ent Lai d- Oz))e% ﬁqudéﬁsl’zgiggng’nd

ggPZPeZﬁd Pﬁ%ﬁ%} r h?heagﬂgghl%t’ é?@gf’-eﬁaf)l Se’ t8ha t e&&rf’ez‘?%%égméi ?’]g@m i C
carbon st rgf-to‘&{a?lfdpoﬁarf)%th@é&? %—gthtyll]i%{eﬁg-fl, £ %f’%'&%&?h&{‘m, 4, 4a, 5, 6,7, 8,
8a-octahydronaphthalene; 6-methyl-6-m§thoxymrbonyl-1, 4 :5, 8-dimethano-1, 4, 4a,
5, 6,7, 8, 8a-octahydronaphthalene; 6-cyano-1, 4 : 5, 8-dimethano-1, 4, 4a, 5, 6, 7, 8,
8a-octahydronaphthalene.

A monomer of a polycyclic structure which is a polymer of cyclopentadiene and
its derivative and substitutent may be employed. The material is exemplified by.
cyclopentadiene; 1, 4 : S, 8-dfmethano-1, 2,3,4,5,6, 7, 8, 8a-6c':tahydro-2,
3-cyclopentadienonaphthalene; 1,4 : 5, 10 : 6, 9-trimethano—_1, 2,3,4, 4a, S, 5a,6,9,
Oa, 10, 10a-dodecahydro-2, 3-cyclopentadienoanthracene énd 2,
3—dihydro-dicyclopentadiene. |

Any oné of the following materials may be employed: tetrahydroindene, indeﬁe;
benzofuran, its additive with cyclopentadiene and its derivative and a subst'i;uent. The
material is exempljfied by 1, 4-methano-1, 4, 4a, 4b, 5, 8, 8a, 9a-octahydrofluorene;
5, 8-methano-1, 2, 3, 4, 4a, 5, 8, 8a-octahydro-2, 3-cyclopentadienonaphthal'ene;' 1,

4-methano-1, 4, d4a, 9a-tetrahydrofluorene; 1, 4-methano-1, 4, A4a,



vi ewpoi nts of realizing satisfactory heat resistance and | ow water .
absorption. More particularly, it is preferable that a material having no
unsaturated bond in the nolecule thereof is enployed, for exanple, the
hydr ogenati on product of the ring-opening polyner 6f norbornene .
derivative, hydrogenated pol ynmer of cyghopentadiene, hydr ogenat ed pol yner
of cycl ohexadi,ene, addition polyner of “norbornene derivative, '

18 the addition copolyner of norbornene derivative and olefin in

Vi ewpoi nt s oQf ' refractive index of the disc and realizing
excel | ent 88rt%r%9&gfﬂ£%%mpoi nt of realizing a. high elastic nodul us,
it is preferabl% th%% t he hydrogenated po] yner of cycl ohexadiene is

enpl oyed. he therragplastic sosborneas  isingRes@rdingtoc thea peasent limvention is
resi stance, precise noldability and | ow water absorption, it is preferable
that the t praparsd bysa keown method ofringropening polpmetizatéioh of monomedontdin r
for obtaining the thernoplastic norbornene resin, the known nononer o

nor bor neneatledst vat type sehctdFGMIthe YorégsinsGhontificefiorbafmetR derivative o3 e:

di scl osed i n Japanese -Patent Lai d- Open . 2-27424, Japanese Patent
Lai d- : . | yati
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aromatic sypstitute derivative and ﬁagohar roup substituent of, .
nor bor nene Oppéiyg{?&zp iasmpnomer as well as the fore omgIO monomer in a range in which

the solubility of an object p‘olyxﬁer does not substantially deteriorate or the samé can
be improved. A monomer which can be copolymerized is exemplified by a
cycldolcfin, such as cyclopentene, cyclohexen, cycloheptene or cyclooctene.

The thermoplastic norbornene resin may be an addition copolymer of the
monomer of norbornene derivative and olefin. In the foregoing case, olefin may be
a-olefin, such as ethylene, propylene, 1-butene, 1-hexene, 4-m;tthyl-1-penténe or
styrene.

The limiting viscosity [n] of the thermoplastic norbofnene resin measured m
.decalin or toluene at 25°C is 0.01 dl/g to 20 dl/g, preferably 0.05 di/g to 10 di/g, more
preferably 0.1 dl/g to 5 dl/g. If the limiting viscosity is too small, the shape as the
polymer cannot be maintained. If the limiting .viscosity is too large, the xpoldability

| deteriorates. |

The glass transition temperature (hereinafter expressed as "Tg") of the
thermoplastic norbornene resin is 50°C to 200°C, preferable 70°C to 180°C, more

preferably 80°C to 160°C.



non-substitute. The polar group is exenplified by a hydroxyl group, an
ester group, an alkoxy group, a cyano group, an anm de group, an imnde
group .and a silyl group. Specifically, the nononmer is exenplified by
2- nor bor nene, 5-nethyl-2-norbonmene, 5, 5-dinethyl-2-norbornene,

5-et hyl - 2- nor bonene, 5-butyl -2-norbor e, 5-hexyl -2-norbornene,
5-oct yl - 2- nor bor nene, 5- oct adecyl - 2- nor bor nene,

5- et hyl i dene- 2- nor bor nene, 5-i sopropenyl - 2- nor bor nene,

5- met hoxycar bon ano-2-nor bor nen

5- met hyI 5 met hggyg%%ggil&y Hl?‘“%HPBB?%‘é?Q‘.#M‘B‘“b%W 0123 s asledowish a vagjgty
19 er%y . Met hﬁ norbogelmri mononmer in the formin which
one or noré& B}S%sm ghasa p d%!cPhQ?Phoﬂﬁr%flm inhibitorjer bemzdphenene
substltuent simlar to the foregoing nay be enpl oyed. The material is
exenpl i fi edltmvialet absoghersa ightaesistancd stabilizes, arbantistatic agent, lubrlcant such as
8a- oct ahydr onapht hal ene; 6-nethyl-1, 4 5, 8-dinethano-1, 4, 4a,

8, - 8a- ocbsﬁeydfagﬂmﬁbfﬂd:@wa atial¥btet and a partisl GAterd 5
7, 8, 8a- oct ahy r onapht hal eng 6- et hyl i der%gﬂll 4 mﬁ?’%ﬁﬁgﬁ@q Ilh

451a 85d| get hano 1m 4ch§%@8}5@&? gﬁm%tﬁgk &g %@%ﬂo%ea%%h&%ﬁ %%\

4: 5, 8-di gﬁ&&%@n&po@merahdso-fgrthmaybe adﬁe .OCt ahydronapht hal ene

To manufacture resin pellets according t6 the present invention and including .
foreign matter particles each of which has a particle size of 2.0 um or greatel; and t._he
number of which is 1Q000 pieces/g or smaller, solution prepared by dissolving, for
example, a synthesized resin in a solvent is sequentially filtered in a plurality of steps
by filters, the mesh size of which descends from about .1 um to about 5 um to about
0.2 pm. A filter having an adsorbing function. by dint of a zeta potential may be
combined with the foregoing filters or solely employed to filter the resin. :Then, the
resin solution is heated under reduced pressure -in' a sealed syétein to preven.t
introduction of foreign matter from an external environment so as to remove volétile

- components. Then, the resin solution is cooled in an environment, such as thc; inside
portion of a clean room or the like, exhibiting excellent cleanliness (the clqanlinesé is
closely controlled to about class 1000 or lower, preferably about class 160 or lower).
so that the resin solution is _forméd into pellets. '

When the disc substrate 11 is injection-molded by using the resin pellets

containing foreign matter particles, the number of which is controlled, the -



A mononer of a polycyclic structure which is a polyner of cycl opentadi ene
and its derivative and substitutent nmay be enployed. The material is
exenplified by cyclopentadiene; 1, 4 : 5, 8-dinethano-1, 2, 3, 4, 5, 6, 7,
8, . 8a-oct ahydro-2, 3-cycl opentadi enonaphthal ene; 1, 4: 5, 10 : 6,
9-trinmethano-1, 2, 3, 4, 4a, 5, 5a, 6,29, 9a, 10, 10a- dodecahydr o- 2,
3-cycl opent adi enoant hr acene and 2, 3-di hydro-dicycl opent adi ene.

Any one of the followi ng materials may be enpl oyed: tetrahydroi ndene,

100, e el et e Y g S i
4b, 5, 8, . P S S - 1 - 3 : , D, 8,
8a- oct ahydﬁgq??%gggé}%?%%éﬁ} é{gﬁé ﬁ@‘ﬁaﬁ’ﬁh‘ﬁ&f%@“@?& ‘iészﬁi"ﬁﬁ'f‘\ Qﬁf,céllgmlineafals

9a-tetrahydrofluorene;. 1, 4-nethano-1 4, A4a,

20 9a-t eapﬁﬂyﬁ%ﬁgﬁeéjﬁ?&hﬂ“&ﬁlass' 1600 or lawer, preferably nbeut; dassclObonkweer).esi n
according to the present invention is prepared by- a known net hod of

ri ng- openi hbus $he/memberofiforeig mattepparticles confainiedgn themdlded tesimend hRCing
selected fromthe foregoi ng nononer of norbornene derivative or by . a

knovin net hie paftidky Size 08 D8 jufior edtepcixpﬁﬁae:tgsemeof ces/8%r %ﬂi@»ﬁgirchhe

mat eri al may copol ynerize a nomer as we as the"toregbl ng nono in a
range in. wai&h: ﬁ@l@g:{{" X 0of an object polyner does not substantially
deteri or a}"%s@?tl%@@g of PPioved. A nonomer which can be

copol ynerized ig exenplified by a :
oty The nuniber of forei{gn matter particles contained in the molded resin and

having the particle size of 2.0 um or greater is controlled to be 10000 pieces/g or
smaller. Thus, the possibility that a projection having a height not lower than about

'_ 165 nm (a value which is 1/4 of the wavelength when the wavelength of the employed
laser beam is 659 nm) is formed on the surface of the disc substrate 11 can
é;)nsiderably be reduced.

The number of foreign matter particles in the. molded resin is in proportion to
the.number of projections which are formed on the disc substrate 11. Thus, thé '
reduction in the number of the foreign matter particles enables the manufacturing yield
of the molded disc substrate 11. It is preferable that the number of foreign niatfer,
particles contained in the molded resin and having the particle size of '.2.0 p.m_'or
greater is 2000 pieces/g or smaller, more preferably 500 pieces/g or smailer.

In the viewpoint of preventing formation of ajprojection having a height of
about 165 nm or greater on the surface of the disc substrate 11, the control of the

number of foreign matter particles contained in the molded resin and having a particle



cycl ool efin, such as cycl opentene, cycl ohexen, cycl oheptene or cycl ooctene.
The t hernopl astic norbornene resin nay be an addition copol yner of the
nononer of norbornene derivative and olefin. In the foregoing case, olefin
may be a-olefin, such as ethylene, propylene, 1-butene, 1-hexene,

4- et hyl - 1- pentene or styrene. ghe limting viscosity [err] of the
t hernopl asti ¢ norbornene resin neasured in decalin or toluene at 25[err]C
is 0.01 dl/g to 20 dl/g, preferably 0.05 dl/g to 10 dl/g, nore preferably

0.1dl/g tQ.5 - 1f the limting vi si.ty is too .J, the shape_ as
the poryrsiPe i Bimgr sfey ik sedbifed S imbrave 8 §rlatilis of 4 Sighabwhiate,
the nol dability deteriorates. . The glass transition tenperature
(her ei naf t & resosded wadthgsmagnetp-opticahalisa mgramptcasnpmmoﬂbodmbﬂitymﬂ the s
50[err]C to 200[err]C, preferable 70[err]C to 180[err]C, nore preferably

80[ err] C t mdgiRteopti€al disc 10, it is preferable that also the number of foreign matter1
| f necessary, the thernoplastic norbornene resin may be added wiTh a

vari ety e . i«dation inhibitor,
a benzopheﬁgrntgéiég %ﬁﬁ? S’PM_"%ESS‘%? g@?%mﬁ{rgsﬁiﬁr%gg? és(%h;%ogie&d(‘sjt abilizer, an
antistatic ageni,. | ubri cant sai:h as egter .of alphati¢ al cohol, a partial
ester and a par M i Pretarable ghat the number of fersign maftgr pagicles, gantajneghincthet he
obj ect of the present invention can be obtained, another resin, a

molded resin and having particles sizes from 1.0 um or greater and smaller than 2.0

pm is S0000 pieces/g or smaller, more preferable 10000 pieces/g or smaller and most
preferably 2000 pieces/g or smaller.

It is preferable that thé number of foreign matter particles contained in the
molded resin and having particles sizes from 0.5 pm ér greater and smaller than 1.0
pm is 100000 pieces/g or smaller, more preferably 40000 pieces/g or smaller and most
preferably 10000 p.ieccs/g or sm.aller.

As describt?d above, the {esin material is iﬁjéction—molded SO that the disc
substrate 11 for the magneto—opti@l disc 10 is manufactured which has the surface in
which recessions are formed which are recorded informatioﬁ for locating the optical
head, address information and so forth and grooves are formed between tracks. The - .
surface of the substrate is constituted by upper surfaces of projections co'rrespondi'ng
to tl_le recessions. Information signals are recorded on the surface of the substrate.
The depth of CE;.Ch recession in the disc substrafe 11 from the surface of the .substfaté

is about 0.05 pum to 0.3 um.

When the disc substrate 11 is manufactured by injection-molding, a stamper is



el astoneric polynmer and so forth may be added.- To manufacture resin
pellets according to the present invention and including foreign matter
particles each of which has a particle size of 2.0 [err]mor greater and
the nunber of which is 10000 pieces/g or snmaller, solution prepared by

di ssolving, for exanple, a synthesize@4resin in a solvent is sequentially
filtered in a plurality of steps by filters, the nesh size of which
descends fromabout 1 [err]mto about 5 [err]mto about 0.2 [err]m A
filter havemplayedsdich isiprgvitledietithoprofoctivns of afpattere immthedneedsian foriyob@ie
conmbined with the foregoing filters or solely enployed to filter the resin.

Then, the rdcesdionsef the disc sebsiRé ¢4 vyrﬁsétraeﬁfmﬁng IRGAOH S THR &uggﬁés%%f

systemto prevent introduction of fdreign matter Trom an exter

envi ronnen . | | ol ution
i s cool ed {nrllﬁlglr}g?ﬁ\}? F{éﬁtﬁ;g%ﬁ?&gé@weasga?ﬁgwﬁ@?%ﬁaﬁg ?’? ?%cr\gtgﬁlp%}?iﬁ g}gﬁ“mcﬂf m or
the like, exhibiting excellent cleanlines the cleanliness is . closely ’
control | edS‘ng‘%fb‘Bdﬁgﬁaggﬂ » §Fe EﬁMY(i R er%?lfpfabout class 100 or

| ower) so that_the resin solution is formed into pellets. When t he
di sc subst rat e Sincg$he disscsubstratepl Hidsi mapufaatured: asedesesibad pbove; at least the
containing foreign matter particles, the nunber of which is controlled, the
22 i nj ectegion which will be emned infto ke Sighakrbcotding repion of thé hapmety-opficdl

exanpl e, inside portion of a clean-roomor the |ike, exhibiting excellent
cl eanl i nesgjs¢ Hb%aﬁ'lﬁ%ﬂhﬁ@?&ﬁ; la%lat and smooth surface free from any projection which
is measured from the surface of the substrate and -which_ has a height not lower than
1/4 of the wavelength of employed light. | |
The magneto-optical disc 10 is manufactured by forming the magneto-optical
recording layer 12 on the d_isc substrate 11. Thus, at least the signal recording surface
of the magneto-optical disc 10 can be made to be a flat and sﬁxootﬁ surface free from
any projection Which is not lower than 1/4 of the wavelength of employed light. When
an information signal is recqrdéd and/or regenerated by using the ﬂoat-tyi)e optical
head 20 by the near field recording method, the -problem of collision with the
float-type optical head 20 can be prevented. Thus, the reliability can be improved.
Among the above-mentioned methods, it is preferable that an optimum method
is employed to make the disc substrate 11 to have at least the region w'h.ich will be
formed into the signal recording region of the magneto-optical disc 10 and which is

free from any projection having a height which is measured from the surface of the

substrate and which is not lower than 1/6 of the wavelength of employed light.



closely controlled to about class 1000 or |ower, preferably about class 100-
or |ower). Thus, the nunber of foreign matter particles contained in the
nol ded resin and havi ng the particle size of 2.0 [err]mor greater can
made to be 10000 pieces/g or smaller which is simlar to that in the
nmol di ng resin. The nunber of femseign matter particles contained in
the nol ded resin and having the particle size of 2.0 [err]mor greater is
controlled to be 10000 pieces/g or smaller. Thus, the possibility that a

proj ection havi ﬁﬁe@i{gﬁﬁ{,\%g%r i re{%)\‘/iﬁ{)f {Hafia f étﬁr? (iE&Pdise" 03s itddéGo WY £hal S

1/ 4 of the wavel eng el ength enpl oyed | aser beami's
659 nm is_far the surface of the.d] t C L der ably
be reduced _an8 m&tﬂ%ﬁ'ﬁ?ﬁ rﬂlﬁé‘f %Eﬂm fa&ye‘l;l %IJI&%E)?‘[ g’pp%aisﬁ (gﬁ é:oiwé}?lﬁ}aﬂef/ﬁls)?gglbe
resinis in proportignt the nunber of prgjections which are forned on
the di so sHBYelaeth of employed Hight: & H&c?‘feﬁnl?itﬁeW@MBF“%‘N‘%&QM@F%
matter particles enables the manufacturing yield of the nolded disc

substrat.e miagneto-epticalf alischl 10 t daviatehefnoonbeachof other,eiepllisiant dretwpen t the es
contained in the nolded resin and having the particle size of 2.0 [err]mor

greater is npggetoroptivabdiSc 20 afdthd Roat-type optivabheid20 varbprevesrd Thud, the
smal | er. In the viewpoi nt of preventing formation of- a projection

121092, " of (O Senk R B SO ehRre e foRda e UL
contained In th NBrérerabie that e diseSubifa® 11°hds fhe Segion which will be formed
~ into the signal recording region of the magneto-optical disc 10 and which is free from
a recession as well as the projection.

This embodiment has been described about the structure that the present
invention is applied to the disc substrate 11 of the magneto-optical disc 10 having the
magneto~opfical_ recording layer 12. The present invention is not limited to the
foregoing structure. The present invention may be applied to a disc substrate for a
read-only optical disc and a disc substrate for a phase-change type optical Qisc.

The magneto-optical disc 10 incorporating the above-mentioned disc substrate
11 is loaded into a disc drive 30 having a structure as shown in, for example, Fig. 4 aﬁd
Fig. 5 so that an information signal is recorded and/or regeﬁerated. Fig.4isa block
diagram showing the schematic structure of the disc drive 30. Fig.Sisa vér.tical Cross
sectional view showing an essential portion of the disc drive 30.

The disc drive 30 incorporates a spindle motor 31 for rotating the

magneto-optical disc 10; a head mechanism 32 for writing and/or reading an



23 size of 2.0 [err]mor smaller is not required. To inprove the
reliability of a signal which is recorded on the nagneto-optical disc 10
and to-inprove the durability of the nmnagneto-optical disc 10, it is
preferable that also the nunber of foreign matter particles having the
particle size of 2.0 [err]mor smaller2é6s controlled. - It is
preferable that the nunber of foreign matter particles contained in the
ol ded resin and having particles sizes from1.0 [err] mor greater and
smal | er t hiarfofnétion sigrabto and Efiin the engnew-opticalalisoct( whickeisorotitedHyl e
10000 pieces/g or snmaller and nost preferably 2000 pieces/g or smaller.

It i's pref g5ialleemiobe 31h;mesﬂ§gspﬁroce£siﬁgpshm wfé@gem?ﬂg:hqa@wgkﬁéﬁmni n

the nol ded resin and havi particles sizes front0.5 [err]mor greater and

a0 o e o BB 34 RERoRL R T =Bl ol AEF B3,
Substrat e MECRRSTAZ: Mitkh Sretm SonEalt A r ophtralling i Gstafiens oh fiespindlet he.
surface in which recessions are forned which are recorded i nformation for

| ocat i ng tmetargil and therhead mechtnism 32nf or mati on and so forth and grooves
are forned between tracks. The surface of the substrate is constituted by

upper surfaces The gpitidie tmetos 310isr csntwiiddrtsy theosystemr coigrolled B sé tharfhet | on
signals are recorded on the surface of the substrate. The depth of each

e o Pl a0 R UGB R e 13

manufactured by,igh8&h!iR Fig" é,%g Yiead i AARRM 53 incorporates a float-type optical
head 20; a head drive portion 40 for operating the float-typé 6ptica1 head 20; and a
light emitting/receiving portion 44 for emitting a laser beam to the magneto-optical
disc 10 and receiving a laser beaxﬂ (return light) reflected by the mégneto-optical disc
10. _

As previously shown in Fig. 3, the float-type optical head 20 has the pre-focus
lens 21 and the focus lens 22 which are supported by the lens holder 23. The‘ thin-film
coil 24 for modulating the magnetic field is provided on the outside of the focus len;
22. Since the detajled structure of the float-type optical head 20 has been describéd,
the detailed structure is omitted from description.

The head drive portion 40 is rotatively joined to a rotational shaft 43.. The head
drive portion 40 incorporates the support arm 41 for supporting the float-type optical

head 20 at an end thereof and a voice coil motor 42 disposed to another end of the

support arm 41 and arranged to rotate the support arm 41.



24 enpl oyed which is provided with projections of a pattern in the

I nversion formof the recessions of the disc substrate 11 by el ectrol ess
pl ati ng met hod. The roughness of only the projection surface of the
stanper or the surface of the stanper is- 2.0 nmor snaller in terns of Ra
val ue, preferably 1.0 nmor snaller. Since the disc substrate 11 is
manuf actured as descri bed above, at Ieé%? the region which will be forned
into the signal recording region of the magneto-optical disc 10 can be
made to be a flat and.snmooth surface free fromany projection which is
measur ed from t hEhe headdeivefportien 40tis contrellehty the systémscontiolieg 4. Wheh aver
than 1/4 of the wavel ength of enployed |ight. The magnet o-optica

disc 10 is prueteraiiné®elcirid @.ﬁm:ﬁtgistshgpm et voice eail m6tof 420 tiRDybiRE @oill 2
on the disc substrate 11. Thus, at |east the signal recording surface of

the magnet opapti g4l itéscthje\%}#@ﬁrtibagn{;%? %F%l\%le eel'o{zlt%}lﬂf"%lfaff BB3OTRus Liﬁfagsﬁ%te of

free from any projectron rthan he wavel en

oL o1 | Bk Y B RTS8 S BRE) el o h AR

met hod, the problemof collision with the float-type optical head 20 can
be prevent et® flaatfsom; the magnesaopticyl resarding laysr d2«d the rotating magngto-pptical
above-nentioned nethods, it is preferable that an optinumnethod is
\?VI rrlpl o;l;gd t odise k6 foreprédetermitedtdistance] the flodtaype optidabberid 2008 meadoin avididl
direction of the magneto-optical disc 10.
“The light emitting/receiving portion 44 incorporates a semicoﬁductor laser unit
(not shown) for emitting a laser beam having a predetermined wavelength to the
magneto-optical recording layer 12 of the magneto-optical disc 10 and a photodetector
(not sﬁown) for receiving light returned from the magneto-optical recording layer 12
of the magneto-optical disc 10 and converting received light into an electric signal 9
(a receipt signal) so as to supply the electric signal to the signal processing ﬁortion 33.
Moreover, optical devices, such as mirrors 45 and 46 for reflecting the laser beam to
bend the optical path for the laser beam and a beam splitter (not shown) for splitting
the laser beam are disposed on the dptical path for the laser beam which is emitted
from the semiconductor laser emitting unit, reflected by the magneto-pptical recording
layer 12 of the magneto-optical disc 10 and received by the photodetector, as shown
in Fig. 5. : '
In response to the receipt signal supplied from the photodetector of the light

emitting/receiving portion 44 of the head mechanism 32, the signal processing portion



formed into the signal recording region of the magneto-optical disc 10 and
which is free fromany projection having a height which is neasured from
the surface of the substrate and which is not |ower than 1/6 of the

wavel engt h of enpl oyed |ight.

25 The signal recording region ofg the magneto-optical disc 10 is
made to be a flat and snooth surface free fromany projection which is not
| ower than 1/6 of the wavelength of enployed Iight. Thus, even if the
magnet o-optical disc 10 and the nmagneto-optical disc 10 deviate from each
ot her, col | i3 RrAduces\adl rageneratign sigoaldptemitthedvi€tregeneration sigrfal o Moregper,
optical head 20 can be prevented. Thus, the reliability of the

magnet o- opt ithalsigiiab prdd@ssiag goutioh SBnprodubes i wpntrebsignal, such a$ fa trécking error
preferable that the disc substrate 11 has the region which will be fornmed

19 Tt om B R P Lo, D 2 oo ot
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The 1 or egoitAgPtele HeEREitta petseEdan O Pereiamming spescapMoreabarothe Sstam
substrate for a read-only optical disc and a disc substrate for a
phase- chang&onirolen3di casesithe: head mechafiisen 3dgtoeperfom iacrdcording diferation in
I ncorporating the above-nenti oned di sc substrate
. Tesponse to.a recording signal supplied from a unit (not shown) and causes the head
_mechanism 32 to perform a regenerating operation. At this time, the system controller
34 causes the head mechanism 32 to pérform tracking control in response to a control
signal supplied from the signal processing portion 33.

When a recording operation is performed, the disc drive 30 hav.ing the
above-mentioned structure causes the systeml controller 34 to perform control so that
the spindle motor 31 rotates the loaded magneto-dptical disc 10 at pre-detennined
speed. Moreover, the semiconductor laser emitting unit of the light emitting/receiving
portion 44 emits a red laser beam having a wavelength of, for example, 659 nm.

The laser beam emitted from the semiconductor laser emitting unit is warped
by the mirrors 45 and 46, and then made incident on the float-type optical head 20.

The float-type optical head 20 is supported by the support arm 41 of the head
drive portion 40 so that the float-type optical head 20 is allowed to float on the rotﬁting

magneto—opticai disc 10 for a distance, for example, not larger than 165 nm from the

magneto-optical recording layer 12. In the foregoing state, the float-type optical head



11 is loaded into a disc drive 30 having a structure as shown in, for
exanple, Fig. 4 and Fig. 5 5o that an information signal is recorded

and/ or regenerated. Fig. 4 is a.block diagramshowi ng the schematic
structure of the disc drive 30. Fig. 5is a vertical cross sectional view
showi ng an essential portion of the dé c drive 30. - The disc drive 30
I ncorporates a spindle notor 31 for r6tfating the magneto-optical disc 10;
a head nmechahism 32 for witing and/ or readi ng an

26 i nf or npO bervergedat irickichl faskf BEBAMNR BRONIRLAREPicanhgitts Optial i ohding
rotated by the spindle notor 31; a signal processing portion 33 for

oeneral el SEABIRIA sl 10 WP YR Bhad) ks L 1RGO °

i ght recel Sl gha nmechani sm

controller 34 for controllingt operations of the spindle . notor 31 and
The head rmeRPopig dist 10 8%op Koz raeifertbaving BBl pitioviay thys 163
systemcontroller 34 so that the supported magneto-optical disc 10 is
rot at ed atnpy thepreblemfcollisionbetween the fleatdypeaptical head 26 andribe psajection
mechani sm 32 incorporates a float-type optical head 20; a head drive

portion 40of the mapgretd-opticilidisé 10ean beprewatted.al head 20; and a |ight
emtting/receiving portion 44 for emtting a | aser beamto the

by IEAEH 118 O3l B 20 W T TR M s
Flg. 3, theethihfih ¥Bi ﬁpéén%%tesh g?ﬂa&%tﬂaﬁela Ii?l‘:?lvi%rgea'nf iktefRity corresponding to
| the record signal. The magnetic field is applied to a portion of the magneto-optical
recording 1ay§t 12 irradiated with the laser beam.

In the disc drive 30, a predetermined information signal is recorded on the
magneto-optical recording layer 12 of the magneto-optical disc 10, as described above.

_ Also in the foregoing recording operation, the tracking control is performed similarly
to that in the regenerating operation to be described later.

When.a regenerating.oper.ation is performed, the system controller 34 of the -
disc drive 30 performs control so that the spindle motor 31 rotates the loaded
magneto-optical disc 10 at predetermined speed. Morgovqr, the semiconductor léser
crﬁitting unit of the light émitting/reoeiving portion 44 emits the red laser beam having
a wavclehgiii of, for example, 659 nm. .

The laser .beam emitted from the semiconductor laser emitting unit is reflectéd

by the mirrors 45 and 46 so as to be made incident on the float-type optical head 20.

The float-type optical head 20 is supported by the support arm 41 of the head



|l ens 21 and the focus |ens 22 which are supported by the | ens hol der 23.
The thin-film coil 24 for nodulating the magnetic field is provided on the
outside of the focus lens 22. Since the detailed structure of the
float-type optical ‘head 20 has been described, the detailed structure is
omtted fromdescription. The head drive portion 40 is rotatively
joined to a rotational ‘shaft 43. The hea® drive .portion 40 incorporates

t he support arm 41 for supporting the float-type optical head 20 at an end
thereof and a voice coil notor 42 disposed to another end of the support

arm 41 and dlrivapoetibrt 40 sothat metﬂlﬁi-?gjbwyticaﬁﬁéﬁd% is allowed to float on the rotati
27 The head drive portion IS controlled by the system cont ro[ﬁ er

34. Wen a ' [ ' PRA4 [ COJyl -
ot or 42, 1 PERGL Gl isc 1076k b chstahed, 761 elmBHERO! fecr tdo o Buf o e
rotational 43, .. S, {.n staf e e the flpat-type optical head 20
joined to tzﬁﬁ%@'%?u%pgecg{%%ﬁyﬁaﬁn Hﬁt\ﬁéggéﬁgo%ﬂatet i}lq‘ ﬁg%lrtYBP&PﬁlFﬁ ead
magnet o- opt b@al recording layer 12 of the rotating nmagneto-optical disc 10
for a predetdRRYRIgeT IS iGident lases beppuso as tseirmsiiate dhe maguetecopticalweentding a
radial direction of the magneto-optical disc '10. The |i ght

eni tti ng/ r elayev i ¢f thermagmetd-opticabdiso18tweith thesksecsaghic Siice the shirfaed bf thenot
shown) for emtting a | aser beam having a predeterm ned wavel ength to the

magneto-optical disc 10 is free from any projection having a height not lower than 165

nm, the problem of collision between the float-type optical head 20 and the projection
of the magneto-optical disc 10 can be prevented. |

The laser beam applied to the magneto-optical recording layer 12 of the
magneto-optical disc 10 is feﬂected by the magneto-optical recording layer 12 so that
the iaser beam is formed into returned light containing a signal component. Returned
light is allowed to pass through the float-type optical head 20, reflected by the mirrors
45 and 46 and received by the photodetector of the light emitting/receiving portion 44,

The photodetector converts returned light, which has been received, into an
electric signal (a receipt signal) so-as to supply the electric signﬂ to tﬂe signal
processing portion 33.

The signal processing portion 33 produces and transmits-a MO regeneration
signal in response to the receipt signal supplied from the photodeteétor. Moreover, the
signal processing portion 33 produces the contrc')l signal, such as the tracking error
signal, in response to the receipt signal supplied from the photodetector so as to supply

+ the control signal to the system controller 34.



magnet o- opti cal recording |ayer 12 of the magneto-optical disc 10 and a
phot odet ector (not shown) for receiving light returned fromthe

magnet o-opti cal recording |ayer 12 of the magneto-optical disc 10 and
converting received |light into an electric signal 9 (a receipt signal) so
as to supply the electric signal to the signal processing portion 33.

Mor eover, optical devices, such as mrréds 45 and 46 for reflecting the

| aser beamto bend the optlcal path for the | aser -beam and a beam splitter
(not shown) for splitting the |aser beam are di sposed on the optical path

for the | aser belmresponse totheooitteldigral supplied froawtheasighat poocdssingrportion 33ng
unit, reflected by the magneto-optical recording |ayer 12 of the

magnet o- opt itH@k){éiéxﬁfcola&oﬂEPM RBAIrsRANRYotatRnA$HATEES OF HR heﬁﬁdﬁbegenidﬂuo |
Fig. 5 n response to the receipt signal supplied from

phot odet ect gt i1old Ui HionSThE o1 20 mpp%?{etd' Wm% u%&,owaen@ #19nto a
d
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Si gnal, such as a track| ng error_ si gnal so as to supply the control

signal to tiperfoymséhe trackingicoatroB4. The systemcontroller 34
controls the operation of the spindle notor 31 so as to rotate the

nmagnet o- opti cal @issdestoibet aboedctherdisadive 3068 ablrceapiopribiely segfenerate the
control l er 34 causes the head mechanism 32 to performa recordi ng operation
in .information signal recorded on the magneto-optical disc 10.

The disc drive 30 has the structure that the magneto-optical recording layer 12
of the inagneto-optical disc 10 is irradiated with the laser beam in a state where the
float-type optical head 20 is allowed to float for a distance in a range of not larger than
1/4 of the wavelength of the laser beam from the magneto-opﬁcal recording layer 12.
_Thus, the diameter of the laser beam spot can be reduced. As a result, information
signals can densely be recorded on the magneto_—iopticall disc 10 and an information
signal can be regenerated from the magneto-optical disc 10 on which information
signals have densely been recorded.
| The disc drive 30 is arranged to record and/or regenerate an information signal
to and from the magneto-optical disc 10 incorporating the disc substrate 11 which is
free from any projection having a height not lower than 1/4 of the wavelength of the

~- laser beam. Therefore, the problem of collision of the float-type optical head 20 with

the surface projection of the magneto-optical disc 10 and thus the float-type optical

head 20 or the magneto-optical disc 10 is damaged can be prevented. Thus, the



response to a recording signal supplied froma unit (not shown) and causes
the head nmechanism 32 to performa regenerating operation. At this tineg,
the systemcontroller 34 causes the head mechanism 32 to performtracking
control in response to a control signal supplied fromthe signal '
processi ng portion 33. When a recording operation is perforned, the
disc drive 30 having the above-mentiond® structure causes the system
controller 34 to performcontrol so that 'the spindle notor 31 rotates the
| oaded magneto-optical disc 10 at. predeterm ned speed. Moreover, the

seni conduct ﬂfaghaﬁﬁbpl@éﬂl tdis@A0N tpréfectdd® front WeifdahiaBed.” e?ﬁgféjfggg r%ﬁqﬁltxlieo n

44 emts a red | aser beam having'a wavel ength of?, for “exanmp

The | aser bg&g}(ﬁggtaa%lgqﬁ%é&%twﬂéﬁm&égggﬁégh‘é@?@&em tting unit is warped

by the mrrors 4 nthe float-type optical

head 20. fl -type.opti cal .head 2Q is supported by the support
arm 41 of the he&}‘ﬁoﬂgﬁ)gée ﬁ%g?ri’ 1y hag peeh pe Qfgqusaﬁgutt theedisdrivg 3ﬂe&d 20
is allowed to f]oat on the rotating magneto-optical disc 10 for a

di st ance, f¥coedingpndior regencratipgran informansighal dmand dromihe Riagnefui-optital
recording layer 12. In the foregoing state, the float-type optical head

29 20 convéisgdd), thepresentlimwention &y nétdimited te.shd foregdingistutiird© The present
magnet o-opti cal recording layer 12 of the magneto-optrcal disc 10 with the

| aser beam inSefiti6 B8 bt ; 5 ' di sc - 1S e om
any projection ha{l/?ﬂrilhg%l a h%llﬂgﬁit %%%@?O%?H@ﬁ%go%géﬁéhtxﬂg a lﬁ&dﬁtmhe‘ﬁgﬁaﬁ .
from a read-only optical disc and a disc drive for recording and/or regenerating an

information signal to and from a phase-change optical disc.

Examples

Examples and cor'npairative examples of the present invention will now be
described. Note that the present invention is not limited to the following examples.
Note that parts and % are values in terms of weight.

esin Preparatio e

One hundred partS of a ring-opening polymer prepared from a monomer
containing 90 % of 6-methyl-1, 4 : 5, 8-dimethano-1, 4, 4a, 5 6, 7, 8,
8a-octahydronaphthalene (he;reinafter called "MTD") and 10 % of
5-met_hyl—2-norbomene was dissolved in 400 parts of cyclohexane. Then, five parts
of nickel-alumina catalyst (manufaciured by Nikki Chemical Co.,Ltd.) were, as
hydrogenating catalysts, added. Then, hydrogen was used to raise the pressure to 50

kg/cm?®, and the temperature was raised to 200°C while the solution was stirred so that



nm the problemof collision between the float-type optical head 20 and the
projection of the nagneto-optical disc 10 can be prevented. The

fl oat-type optical head 20 is controlled by the systemcontroller 34 so
that the thin-filmcoil.24 generates a magnetic field having an intensity
corresponding to the record signal. The magnetic field is applied to a
portion of the magneto-optical recordigg |ayer 12 irradiated with the

| aser beam In the disc drive 30, a predeterm ned information signal .
is recorded on the nagneto-optical recording |ayer 12 of the :
magnet o- opti cal. di sc 10, descyi bed apove. so in the for.egoin -
recordi ng ob%CHPP%n",Ve‘FhB"&SHBRé n{j’rc r 8PULSs ﬁéjf"fsoran\gﬁ'dg?gﬁnlagpﬂyprq%é'q 1ot
in the regenerating operation to be described |ater. When a

regener at i ningmpeaingpelymepwas prepared: he system control ler 34 of the disc
drive 30 performs control so that the spindle notor 31 rotates the | oaded
magnet o- opti cal Solutiohfaifterrreaeticar contaihing e podlyiver whiclr corthined aunuaifduat or
| aser emtting unit of the light emtting/receiving portion 44 emts the

red laser b mlyglaf&' tﬁ:‘m
| aser beam g?n ted P ?%rrgﬁf %@ﬁge ' co%dﬂ%% gﬁtg{eggé?ﬁgdrﬂt??%sﬁm %m(i:‘l%ra} ﬁgglgrteed

ont | ot ealt 205 POt 5. 802 bResBirs RFR L AR Fel sBRbiEhERRS e

t f th d .
3PP & Mfikcawajima Harima Heavy Industries Co.Ltd) such that radiolite #500 was

employed as a filtering bed. Thus, transparent and colorless solution (Solution 1-5)
was obtained. |

One hundred parts of Solution 1-5 were filtered (a §econd filtering step) by a
metal fiber filter (having a mesh size of 3 @m man.ufactured.by Nichidai). Then, the
solution was filtered (a third filtering step) by a metal fiber filter (having a mesh size
of 0.2 um manufactured by Nichidai) so that foreign matter was removed. Thus,
Solution 1-6 was obtained. |

Solution 1-6 was subjected to a process for removing (driving) cyclohexane in
a cylindrical and condensation drier (manufactured by Hitachi, Ltd.) uﬂder operation
conditions having a first step in which the temperature.was 270°Cand a pressﬁre of
100 Torr and a second step in which the temperature was 270°C ad a pressure of 5
Torr. Ina clean room set to class 1000, the molten polymer was extruded from a die,
and then the polymer was cooled with water. Then, a Pelletizer (6SP-2 manufactured
by Osada.Manufacturing Co., Itd.) was used to cut the polymer so that 18 parts of

- pellets (Polyrher A) were obtained. The Polymer A was injected_into a gastight



drive portion 40 so that the float-type optical head 20 is allowed to fl oat
on the rotating magnet o-optical disc 10 for a distance, for exanple, not
| arger than 165 nm fromthe magnet o- opti cal recording layer 12. In the
foregoing state, the float-type optical head 20 converges the incident

| aser beam so as to irradi ate the magn % -optical recording | ayer 12 of
the magneto-optical disc 10 wwth the | aser beam Since the surface of the
magnet o-optical .disc 10 is free fromany projection having a hei ght not

| ower than 165 nm the problen1of collision between the float-type

optical head 20. an the ction t.0: 0 di sc ,10 can, be
prevent ed. container g‘? Lgtﬁé'a’fﬂrgapﬁfl qt@n}aget(ﬁes?mbqqglsteegsﬂzgép bestoretng

| ayer 12 of_the neto optical disc 10 is reflected by

magnet o- optT@hlenFé@g-ﬁmlh@f Qe Polymen A Was anglyged byer g@e@hfpnyatmam, thuso
returned |ight containing a signal conponent. Returned light is allowed to
pass t hr ougtesultingf incthat thepquanpity ofiresidasl @@lohexhhe svaschdiylatgee than adimit of5
and 46 and received by the photodetector of the light emtting/receiving

portion 44.measuremeni.NTHAPSI ?ﬂﬁtr%i s EdloMesst #nd &hﬁ:ﬁp‘&i‘é‘nt‘ arithhad Whinefe ik

bﬁen {ecelved |nt? an electric signal (a receipt signal) so as to supply
s gn:: ®or o HRc, e %?336%9%%6239&53'?% rf%;@ ﬁ?ﬂ%%t%s%rg%%tgéﬁphy
Nor eover r@é’%&?ﬂ%&“ﬁ@é&m@ o Be: 2P0 sl s O e Efeéﬁér%r

such as the tracking error signal, in response to the recelpt si gha
suppl i ed f roydiffecensiabscraningcadorimetrys (heseinafier gallech¥DSET) analysis gras 14(15’(3 he
system control | er 34.

Moreover, dichloroform solution was measured with "H-NMR spectrum, thus resulting

in a hydrogen addition ratio being substantially 100 %. Toluene obtained by filtering

and refining by a 0.2 um cartridge filter was used to prepare 1.5 % Polymer A

solution. Then, the number of foreign matter particles having particle sizes not smaller

than 2.0 um was measured by using a light diffusion barticle detector (KS-58
manufactured by RION), thus resulting in 60 pieces/g.

esin Preparati ample 2

A process similar to that according to the Resin Preparation Example 2 was

. performed except for the second and third filtering steps being omitted and Solution

1-5 being as ii is dried in place of Solution 1-6. Thus, the solvent was removed so tﬁat

18 parts of pellets (Polymer B) were obtained. The Polyrﬁer B was. injected in a

gastight container having a polished surface and made of stainless steel s0 as to be

~ stored, similarly to the Resin Preparation Example 1. Analysis was performed

similarly to Resin Preparation Example 1, thus resulting in the quantity of residual



31 In response to the control signal supplied fromthe signal
processing portion 33, the systemcontroller 34 controls the rotational
shaft 43 of the head drive portion 40 so as to nove the float-type optical
head-20 supported by the support arm4l into a radial direction of the
magnet o-optical disc 10. Thus, the system controller 34 performs the

tracki ng control. As descrl bed aB¥ve, the disc drive 30 is able to
appropriately regenerate the information signal recorded on the
magnet o-opti cal disc 10. The disc drive 30 has the structure that-

LP?SHF‘S?SBC’W SR %&?ﬁ%&gﬁi&%ﬁ?%ar&msa#ﬁ@ﬁﬂaﬁt%egﬁeiep@ilaé%émch ing
20

174 of the WAISRZRGONMN: SHO00CTE bema DT Cawlthe mhBbRCekfospiEn extirusticieng
| ayer 12. Thus, the dianmeter of the | aser beam spot can be reduced. As a

resul t, |nfdlangpﬂThClﬂsgmbmotamaﬂenﬂmlnyzﬁmm(benrg:lla‘zwﬁ(ﬂtpidtes gneto opti cal
disc 10 and an information si gnal can be regenerated fromt

magnet o- opt 'ml%ﬁbﬂ%mg@%' nformati on signals have densel y been
recor ded. _ The di sc 0 is arranged to record and/or regenerate
an. information h el q-optical di

i ncor porating th?r%‘nglgmg%ﬁgl @ggf 5@?!{5@%5% ﬁ(ﬁyg@ fPISR‘P%Fﬂf/%EﬂIBJ%JPPBWmI
h h h /4 of th I th of t

aving a elc% {alnr}r?}; Sbo‘yeof 6t- ﬁlyié-m%thoxyecar Vneyl eln %—dlmethano-l 4,4a,5, 6,

7, 8, 8a-octahydronaphthalene and 20 % of S-methyl-S-methoxycarbonyl-Z-norborn_ene

*was dissolved in 400 parts of mixture solution of cyclohexane/tetrahydrofuran
(hereinafter called THF) = 1:1. Thén, 5 parts of nickel-alumina catalyst (manufactured
by Nikki Chemical Co., Ltd.) were added as hydrogenating catalyst. Hydrd_gen was
used to raise the pressure to 50 kg/fcm®. While the solution was stirred, the
temperature was raised to 200°C, and then 'reaction.% were performed for four hours.
Thus, a hydfogenation product of ring-opening polymer was prepared. |

Solution of after reaction containing a polymer which contained nonuniform
catalyst for hydrogenating by 20 % was filtered uﬁder a pressure of 2.5 kg/cm® by
using a pressure filtration unit (Fuﬁda Filter manufactured by Ishikawajima Harima
Heavy Industries Co.,Ltd.) such that radiolite #500 was employed as a filtering bed.
Thus, transparent aﬁd colorless solution (Solution 2-5) was obtained.

One hundred parts of Solution 2-S were filtered by a metal fiber filter (having

a mesh size of 3 um manufactured by Nichidai). Then, the solution was filtered by a

metal fiber filter (having a mesh size of 0.2 um manufactured by Nichidai) so that



| aser beam Therefore, .the problemof collision of the float-type optical
head 20 with the surface projection of the nmagneto-optical disc 10 and
thus the float-type optical head 20 or the magneto-optical disc 10 is
damaged can be prevented. Thus, the

32 magnet o-optical disc 10 is .protected from bei ng damaged. Therefore,
reliable recording and regenerating op&bati ons can be perforned.

Al t hough the description has been perfornmed about the disc drive 30 for
recordi ng and/ or regenerating an infornation signal to and fromthe
magnet o- opt c 10, the vent mted to the

f or egoi ng sfq"ﬁ’&ndp% tteryyas b?‘%%\éﬁefﬁ wlon #'%)wg%o qued to also a disc
drive for regenerating an information signal froma read-only optical disc
and a disc driveAfprocessceimilando dhat/ancording e the ReginaPreparationnixamples] gvas|
to and from a phase-change optical disc. Exanpl es “Exanpl es and

conpar at i veperfenmpdeexcept fon Sojutione26 beimgased dmplaick lof Sohutivn 1-6e sThius)dd.paist e
that the present invention is not limted to the follow ng exanples. Note

e P gl SIMAEE) ekl AOKClymlD i apeit 18 saage
MONOMET container having a polished surface and made of stainless steel so as-to be stored,
similarly to the Resin Preparation Ekample 1. Analysis was performed similarly to
Resin Preparation Example 1, thus resulting in the quantity of residual cyclohexane
being not lerger than a measurement limit, the molecular \;veight lbeing Mn: 17,500
Mw: 56,000, Tg being 139°C and the number of foreign matter particles having
particles sizes not smaller than 2.0 pm being 90 pieces/g. |
esin Preparati ample
A process similar to that according to the Resin Preparation Example 2 was
performed except for the second and third filtering steps being omitted and Solution
2-5 being as it is dried in place of Solution 1-6. Thus, the solvent was removed so that
17 parts of pellets (Polymer D) were obtained. The Polymer D was injected in a
gastight container having a polished surface and made of stainless steel so as to be
stored, similarly to the Resin Preparation Example 1. Analysis was perfomied
similarly to Resin Preparation Example 1, thus resulting in the quantity of residual
cyclohexane being not larger than a measurement limit, the molecular weiéht being

Mn: 27,000, Mw: 56,000, Tg being 140°C and the number of foreign matter particles

“having particles sizes not smaller than 2.0 um being 19,000 pieces/g.



containing 90 %of 6-nmethyl-1, 4: 5, 8-dinmethano-1, 4, 4a, 5, 6, 7, 8§,

8a- oct ahydr onapht hal ene (hereinafter called "MID') and 10 % of

5- met hyl - 2- nor bor nene was di ssolved in 400 parts of cycl ohexane. Then, five
parts of nickel-alum na catalyst (manufactured by N kki Chemi cal Co.,Ltd.)
were,  as hydrogenating catal ysts, added. Then, hydrogen was used to ra| se
the pressure to 50 kg/cnferr], and the3i7errperature was raised to 200[err]C
while the solution was stirred so that

33 reactions were perfornmed for four hours. Thus, a hydrogenation product
of ring- opem poI yrrer was prepared.: Sol ution of after reaction
cont ai ni ng ARPALANOINAXHUBPICL ned nonuni form catal yst for hydrogenating
by 20 % was flltered (a first filtering step) under a pressure of 2.5

kg/ cnferr] by usPolycartwmate forca idisa manufactured tby( Mitsuhishi IGasr Chemidah (Traded
by [Ishikawajim Harima Heavy Industries Co.,Ltd.) such that radiolite #500

was  enpl oy pranié: éluf)irbh Q{-HOOOP%S dﬂ&lsby hﬁlﬂgfaoﬁitﬁw Sdees Qhﬂéi eidigieh Yhaton
(Solution 1-5) was obtai ned hundr ed parts of Solution 1-5 were
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stored. Analysis was performed by using the light diffusion particle detector (KS-58.
manufactured by RION) similarly to Resin Preparation Example 1 except for
methylene chloride being employed as the solvent in place of toluene. As a result, the
number of foreign matter particles having particle sizes not smaller than 2.0 pm was
1,400 pieces/g.
esin Preparati le

One hundred parts of cycloolefin copolymer manufactured by Mitsui_ Petroleum
Chemical (Trade Name: APL6015) were dissolved in 400 parts of cyclohexane so that | ,
colorless and transparent solution (Solution 3-5) was obtained. Solution 3-5 was
filtered by a metal fiber filter (having a mesh size of 3 pum manufactured by Nichidai)
and a metal fiber filter (having 2 mesh size of 0.2 pm manufactured by Nichidai) so
that foreign matter was removed. Thus, Solution 3-6 was obtained.

A process similar to that according to Resin Preparation Example 1 was
performed except for 100 parts of Solution 3-6 being employed in place of Solution
1-6. Thus, the solvent was rerﬁoved so that 18 parts of pellets (Polymer F) were

obtained. Polymer F was stored in a gastight container made of stainless steel



of 0.2 [err]mmanufactured by Nichidai) so that foreign matter was renoved.
Thus, Solution 1-6 was obtai ned. Solution 1-6 was subjected to a
process for renoving (driving) cyclohexane in a cylindrical and
condensation drier (manufactured by Hitachi, Ltd.) under operation.
conditions having a first step in which the tenperature was 270[err]C and. a
pressure of 100 Torr and a second step 3% which the tenperature was
270[err]C ad a pressure of 5- Torr. In a clean roomset to class 1000, the
nol ten pol ymer was extruded froma die, and then the polyner was cool ed

wth water. _; Pellgtizer (OSP-2 manufactured b ada nuf act uri ng
Co., Ltd.) ﬁ%&%got@ecﬁ{mgﬁﬁg FORPREES- 5 QIM@PngVEér %/%I%FSS ﬁg& |teansparent.
(Pol ynmer A) Weie,obt aj ned. The Polymer_A was injected irnto a gastight

34 cont ai ABRIYSIS Sipdlag to that areerding taResinRreperation Example loxas perfotmed; as
to be stored. Toluene solution of 10 % Pol yner A was anal yzed by a gas
chr omat ogr aps, resulting riasthet quantity of aesitinal qytzlohé)taﬁeot)eingshaulﬂrger than a
cycl ohexane was not larger than a limt of measurenent. The Polynmer A was

col orl ess anrtasurenrentliaiit, thd thdléchlar Weight Beitle MW 450000, M&e’ i
pol ystyrene neasured by gel perrreation%hrongt ography h{éfe%g??’elfgggﬁ“ﬁed

ai1Tel ent ol Legamhe eafmte BERI0 g maler BRI nfBARIISS szl ot smats
140[err] C. . Moregver. di chl orof orm sol ution was neasured with [err] H NWR
spect rum tﬂmf@mbpwg 10 pieces/g. '
Example 1
Polymer A obtained in Resin Preparation Example 1 was loaded into an
injection molding machine (DISK3 manufactured by Sumitomo Ship Building and
Machinery) disposed in a clean room set to cleanliness class 1000 and having a mold
portion maintained in an environment set to cleanliness class 100 in a clean booth.
Thus, a Ni stamper hax'ling a smooth sﬁrfaég (Ra: 1 nm) Qas'loaded into the mold
under condition that the temperature of the resin was 320°C and the temi)erature of
the mold was 120°C. Thus, a disc substrate having a diameter of 65 mm and a
thickness of 1.2 mm was molded. |
The-surface roughness (arithmetic average roughness) Ra and existence of a
projection Hhézving a height-not lower than 165 nm (the height which was 1/4 of the
wavelength when the wavelength of the employed laser beam was 659 nm) of twenty
smooth and flat disc substrates were examined. The surface roughneés was evaluated

as the arithmetic average roughness Ra in 20 um X 20 pm regions obtained by cutting

a 50 um X 50 um surface area of the disc substrate free from any projection similar



in a hydrogen addition ratio being substantially 100 % Tol uene obtai ned by
filtering and refining by a 0.2 [err]mcartridge filter was used to
prepare 1.5 % Pol yner A solution. Then, the nunber of foreign matter
particles having particle sizes not smaller "than 2.0 [err]mwas neasured
by using a light diffusion particle detector (KS-58 nmanufactured by R QN),
thus resulting in 60 pieces/g. Resin P3%2paration Exanple 2 A
process simlar to that according to the Resin Preparation Exanple 2 was
performed except for the second and third filtering steps being omtted and
Solution 1-5 being as it is dried in place_ of_ Solution 1-6. Thus, the

sol vent wasta erdarger dhanithe distancenf flaatirg ofcthe dloattyps gptical Beade ridesmrtacsed.

The Polynmer B was injected in a gastight container having a polished
sur f ace androughecss was tenoaghnessedthersthan$he prdjectiaat ored, sinmlarly to the
Resin Preparation Exanple 1. Analysis was performed simlarly to Resin

Preparation Exanphe sdrfaédbughfiess Ra Réhsi N0 nbetdl¥andmiwhieh wete inddpthe surface
35 cycl ohexane being not [farger than a neasurenent limt, the nol ecul ar

wei ght bei ”fbél péss%hﬂ@ﬁamggf\;.I’?ﬁl’e&%ﬂ’dié[%u@%ﬁgs df ety ligf:%gﬁstﬁ\g% %?g?{ce()f

forei gn mat artrcles i'ng particles sizes not “small

err]mbeing 12, 000 pi eces/ Resin Preparati on ampl e :
[ ] ftoni any prgjle ion. e existence of the pro?ecthﬁ Was de?ected such that the

number of revolution of the disc was controlled in such a manner that the float-type
optical head was allowed to float fpr a distance of 165 nm. Then, a'piezoeiectric
device joined to the ﬂoaf—typé optical head was operated to detect the projection in
response to an acceleration signal generated when collision took place. A sample
which was 1.5 g in weight was each obtained from the two disc substrates by cutting,
and then formed into toluene solution similarly to Resin Preparation Example-:to
measure the nﬁmber of foreign matter particles having particle sizes not smaller than
- 2.0 pm. The numbers were 65 pieces/g and 67 pieces/g, respectively.

Polymer C obtained in Resin Preparation Example 3 was employed so that a
disc spbstrate was molded simila;rly to Example 1 The surface roughness Ra and
existence of a projection having a height not léwer than 50 nm of twenty smoéth and
flat disc substrates were examined. As a result, the surface roughnéss Ra was 1..0 nm
to 1.1 nm which were near the surface roughness of the stamper. Eigh'teen disc
substrates of twenty disc substrates were free from any prqjection. The number. of

foreign matter particles having the particle size not smaller than 2.0 um of each of two-



One hundred parts of ring-opening polyner prepared f.rom a nononer

contai ning 80 % of 6-nethyl -6-net hoxycarbonyl -1, 4: 5,” 8-di net hano-1, 4,

4a, 5, 6, 7, 8, 8a-octahydronaphthal ene and 20 % of

5- et hyl - 5- met hoxycar bonyl - 2- nor bor nene. was di ssolved in 400 parts of

m xture solution of cyclohexane/tetrahydrofuran (hereinafter called THF) =
1:1. Then, 5 parts of nickel-alumna ca4@l yst (manufactured by N kki ’
Chem cal Co., Ltd.) were added as hydrogenating catal yst. Hydrogen was

used to raise fhe pressure to 50 kg/cnferr]. Wile the solution was

stirred, the erature was raised.tq 20Q/err]C nd then reactjons were
perforned f dHis¢ 5\'-}? stiades was mggsured aﬁlm}ﬁbié%%l@r‘ﬂ’]r\ r crfswfmgeﬁ?gplsm Agd
pol ymer was ﬁepared Solution of after reaction containing a

c

pol ymer whi chl@pieres/getgspestively.orm catal yst for hydrogenating by 20 % was
filtered under a pressure of 2.5 kg/cnferr] by wusing a pressure filtration

unit (Funda mm%rg_gmnuf actured by Ishikawajima Hari ma Heavy I|ndustries
Co.,Ltd.) such that radiolite #500 was enployed as a filtering bed. Thus,

transparent and 520 h%??olgtﬁgiéh'lﬁrkééf pag&é& ﬁaﬁ@fﬁs%ﬁ ﬁl yedso afye
hundr ed parts of So utron wer e tere y a neta qter aV| ng
a nesh si ze 3 m _nmanu tur ai t he s % a
filtered by {’53 %i"ﬁ‘érmf’f Qﬁ ‘ﬂﬂ‘&hl) 15185 aﬁezmt’eiﬁ?‘jsﬁm a an
manuf act ur ed by Ni ch| dai) so that

36 forei greXidencerof gprojestion é'awngrmbclghbmehlp&vﬁr than $@8muef twensy smooth and

flat disc substrates were examined. As a result the surface roughness Ra was 1.0 nm
to 1.1 nm which were near the surface roughness of the stamper. Eight disc substrates
of twenty disc substrates were free from any projection. A sample which was 1.5 g in
weight was each obtained from the two disc substrates by cutting to measure the
number of foreign matter particles having particle sizes not smaller than 2.0 pm .
similarly to Resin Preparation Examplé 5. As a result, the numbers were 1,400
pieces/g, respectively.
Example 4

Polymer F obtained in Resin Preparation Example 6 was employed so.that a
disc substrate was molded similarly to Example 1. The surface roughness Ra anﬂ_
existence of a projection having a height not lower than 50 nm of twenty smooth and
flat disc substrates were examined. As a result, the surface roughness Ra was 1.0 nm
to 1.1 nm which were near the surface roughness of the stamper. Seventeen disc
substrates of twenty disc substrates were free from any projection. A sample which

was 1.5 g in weight was each obtained from the two disc substrates by cutting to



A process simlar to that. according to the Resin Preparatian Exanple 1 was
perforned except for Solution 2-6 being used in place of Solution 1-6.
Thus, 17 parts of pellets (Polyner C) were obtained. The Pol ymer C was
injected in a gastight container having a polished surface and nade of
stainless steel so as to be stored, sinilarly to the Resin Preparation
Exanple 1. Analysis was perforned simlarly to Resin Preparation Exanple
1, thus resulting in the quantity of residual cyclohexane being not |arger
than a neasurenent limt, the nol ecular weight being Mi: 17,500 Mw

56, 000, Tg bein err] C apd the nynber  .of foreign ter particl.es
naving por Sresge F DEbbEE P BitelancmAltRERHRlesi Bl Heckhstite s Rl cbufg than
Resin Preparati on Exanple 4 A process simlar to that according to
t he Resin PRdppmegimiarlyiaResia Ereparatiopdixampled. ok a sesulls the pembersowdreatif)
third filtering steps being omtted and Solution 2-5 being as it is dried
I n place of s/tg'aml ﬂ3(Bpiersl§,re‘sbectalﬂl rent was renoved so that 17 parts
of pellets (Polynmer D) were obtained. The Polymer D was injected in a
gasti ght cogﬁhgﬂiihavi ng a polished surface and nade of stainless steel so
as to be stored, simlarly to the Resin Preparati on Exanple 1. Analysis
was performed sipmJl.ar Resi-npPreparat i 1 h reillting g n
the quantity of gbf'ﬁ#a%( otbg?BF@ﬁ’ég%ﬁ ’&%ﬁtﬁqﬁ&%’?@@gﬁ ?%iﬂ@%?gﬁ"g@?fi
limt, the nolecul ar weight bein vh: 27,000, Mwv. 56,000, Tg being
140[ err] C amdResin PﬁmorbExmp@g@werﬁaklmeddam%ﬂé!y bedars the malding progess
sizes not snmaller-than 2.0 [err] mbeing 19,000 pieces/g. :

such that polymer A was 25 parts and polymer B was 75 parts. Thus, similarly to

Example 1, disc substrate was molded. The surface roughness Ra and existence of a
projection having a height not lower than 50 nm of twenty smooth and flat disc
substrates were examined. As a result, the surface roughness Ra was 1.0 nm to 1.1 nm
which were near the surface roughness of the stamper. Two disc substrates of twenty
disc substrates were free from any projection. A sample which was 1.5 g. in weight
was each obtained from the two disc substrates by cutting to .méasure the number of
foreign matter particles having particle sizes not smaller than 2.0 pm similarly to Resin
Preparation Example 1. As a result, the numbers were 9,000 pieces/g and 9,100
pieces/g, respectively. |
ative Example

Polymer B obtained in Resin Preparation Example 2 was employed so that a
disc substrate was molded similarly to Example 1. The surface roughnes's Ra and
existence of a projection having a height not lower than 50 nm of twenty smooth and

flat disc substrates were examined similarly to Example 1. As a result, the surface



37 Resin Preparation Exanple 5 _ Pol ycar bonate for a disc

manuf actured by M tsubishi Gas Chenical (Trade Nanme: |upiron H 4000) was
dried by using a butt-type dryer under condition that 100[err]C for 10
hours. Thus, polynmer E was obtained. Polynmer E was injected into a

gastight container having a polished surface and nade of stainless steel so
as to be stored. Analysis was perform&® by using the Iight diffusion
particle detector (KS-58 manufactured by RION) simlarly to Resin
Preparation Exarrpl e 1 except for nmet hyI ene chloride being enployed as the

I ' f I nb f of
part i ol es HRURIeRhRA WHE 10 ittortd Tt ich Vv PeaY Bl Sirfech Gu@ing®gfihe

pi eces/g. Resin Preparation Exanple , One hundred parts of

cycl ool ef i nstagRsty e dise sabstrate regemfrqm tagyi projactionewas obtained from 20z disc

Nane: APL6015) -were dissolved in 400 parts of cycl ohexane so that

col orl ess asubstratess jEhentmbet of fereignSmhtter partisles)hawingg particlesides fof srhalber

3-5 was filtered by a rretal fiber filter (having a nesh size of 3 [err]m

manuf act ur eghafly, (NCAHBHWO) dis@ifb tri’ddofn'll? %Elef:ﬂeh ffIm niGIMed dis® SiBStiates

0.2 [err] m manufactured by NIChI hat foreign matter was rermve

Thus, Sol ution_ 3- cess | ng
(o' Fesin b SFA e, &Hﬂé&ﬁm{ﬂa%xwlasl At vl RSB Sutte 170000 PlesBE 3 "0
Sol ution 3-6_being eng oyed in pI ace of Solution 1-6. Thus, the sol vent

was renoved %QOQIPA‘%CC |§&$R°§“Yﬁ)’pellets (Polyner F) were

arative Exa

Polymer D obtained in Resin Preparation Example 4 was employed so that a
disc substrate was molded siinilarly to'Example 1. The surface roughness Ra and
existence of a projection having a height not lower than 50 nm of tweﬂty smooth and
flat disc substrates were examined similarly to Example 1. Asa _result, the surface
roughness Ra was 1.0 nm to 1.1 nm which were near the surface roughness of the
stamper. No disc substrate free from any projection was obtained from 20 disc
substrates. The number of foreign matter particles having particle sizeé not smaller
than 2.0 pm of two disc substrates randomly selected from molded disc substrates was
measured. As a result, the number in each of the two disc substrates was 19,000
pieces/g. |

A portion around the projection of each of the disc substrates obtained in
Comparative Example 1 was removed by cutting to measure the heigflt of the
projection and the diameter of particles existing below the projection. Results of the

measurement are shown in Table 6. It can be considered that the projection having a



obtai ned. Polyner F was stored in a gastight container nmade of stainless
st eel 38 simlarly to the
f oregoi ng exanpl es. Polyner F was col orl ess and transparent. Analysis
simlar to that according to Resin Preparation Exanple 1 was perforned,
thus resulting in the quantity of re5|d#§I cycl ohexane bei ng not |arger
than a neasurenent |imt, thé nol ecul wei ght being M. 47,000, Mw
83,000, Tg being 137[err]C and the nunber of foreign matter particles
havi ng particles sizes not smaller than 2.0 [err]nlbelng 110 pieces/g.

Exanple 1 . Pol Apbtajned in Resin.P t
oadbd | nt oheight BotBwFT Gan 6P Al i o ASHISIS: TRt RERISI ARy Skl

Ship Building and Machinery) disposed in a clean room set to cleanliness
class 1000 than Z@ypimg a nold portion maintained in an environment set to
cleanliness class 100 in a clean booth. Thus, a Ni stanper having a snooth

surface (Ra: 1 nyheWabstrAddRA d His@-éh'age FeESkdingh ﬁﬁdnﬁﬁ"ﬁi‘icbi‘diﬂ%ttb%etﬁl@lsent

tenperature of the resin was 320[err]C and the terrperature 0 d was

3ﬁ?£ﬁ222]sco%“"%“§°“a‘“%;§‘clr?§#‘3 gedioh Cettéifadiol OO inah 1eBohol MR of the

aver age roughness exi st enc
d 8lsc-sﬁa1;e recordin medlum is free I’rom any projection which is measured from the-

surface of the substrate and which is not lower than 1/4 of the wavelength of employed
light. Therefore, the disc-shape recording medium incorporating the substrate
according to the present invention is able to prevent collision with the optical head.
Thus, the reliability can significantly be improvéd.

When an information signal is recorded and/or regenerated to and from the
disc-shape recording medium incorporating the substrate according to the present
invention by causing the float-type optical head to float from the sigllal recording
surface for a distance not larger than 1/4 of the wavelength of employed light, collision
between the disc-shape recording medium and the float-type optical head can be
prevented. Therefore, dense recording and/or regenerating can be performed..

When the disc-shape recording medium is molded by injectiorf-molding aresin,
it can precisely and easily be molded as a substrate for a disc-shape recording mediﬁm
having the surface provided with recessions for head positioning information and
address information or a disc-shape recording medium having grooves amor;g tracks.
Thus, the substrate for a disc-éhape recording medium. can be manufactured with

satisfactory productivity and a low cost as compared with the aluminum substrate for



proj ection having a height not |ower than 165 nm (the height which was 1/4
of the * wavel ength when the wavel ength of the enpl oyed | aser beam was 659
nm of twenty snooth and flat disc substrates were exam ned. The surface
roughness -was evaluated as the arithmetic average roughness Ra in 20
[err]m X 20 [err]mregions obtained by cutting a 50 [err]m X 50 [err]m
surface area of the disc substrate freeddrom any projection sinmlar

39 to or larger than the distance of floating of the float-type opti cal
head. The surface roughness was the roughness other than the projection.
The surface royghness Ra wa .0 nmto 1.1 nmwhich were near the surface
roughness ofiSg¢ ag\“&‘i{ﬂ!ﬁc.m $ &8 Een di sc substrates of twenty disc
substrates were free from any projection.: The existence of the projection
was det ect ed sucihemaethodef manufacturirg a disoishaporecofdinganetlivm awcordiogtto the ed
In such a manner that the float-type optical head was allowed to float for

a di stance @resenbdinventibids pefofhed satiettat the mdtding procdss ipédoiri&d in such a
fl oat-type optical head was operated to detect the projection in response

to.an acce! ghatddininal AehulERF of (AURE oRBlild P id AAR BRSIuc aBaTRivng |

which was 1.5 g 1n weight was ea ai ne romthe two dfsc substrate

cutting,. and then.forned into tol uene sal ytj simlarly ta Resin
r epar ot | on PERISE| 5263 B0t saleh thapng Orkumos L0080 e Grst o Smaler p erefion, 2

having particle sizes not smaller than 2.0 [err]m The nunbers were 65
pi eces/ g ansubstrate cforsd gliso-shapecréooedipng medium having the surface free from any

projection not lower than about 165 nm can easily be manufactured. -

The substrate for a disé-shape recording medium manufactured by the method
of manufactﬁring the substrate for a disc-shape recording medium according to the
present invention has the surface free from any projection not lower than about 165
nm. Therefore, the reliability of the di#c—shape recording medium can significantly be
improved.

The disc drive according to the present invention is arraﬁged to record and/or
regenerate an information signal to and from a disc-shape recording medium having
a signal recording region free from any projection having a height not lower than 1/4
of the wavelength of employed light. Therefore, the problems of collisio“n' <;f ;he
float-type optical head which is arranged to float for a distance not larger than 1/4- of
the wavelength of employed light with the disc-shape recording medium and thus the
float-type optical head or the disc-shape recording medium is damagé can be
prevented. Thus, reliable recording and regenerating operations can be perfofmed.

Moreover, the disc drive according to the present invention is arranged such that



Exampl e 2 Pol ymer C obtained in Resin Preparation Exanple 3 was

enpl oyed so that a disc substrate was nolded simlarly to Exanple 1. The
surface roughness Ra and existence of a projection having a hei ght not

| ower than 50 nmof twenty snmooth and flat disc-substrates were examni ned.
As a result, the surface roughness Ra was_ 1.0 nm to 1.1 nm which were near
t he surface roughness of the stanper. E%ﬁneen-disc substrates of twenty
di sc substrates were free fromany projection. The nunber of foreign
matter particles having the particle size not smaller than 2.0 [err] m of

each of two. _ . . T i _
substrates V\g.lg ﬂr?géstm%gptslﬁr%il\egcrl Ilﬁ/alg%wg( gaorrgf)%t ?r % 115}3 nF%ggf‘%‘ﬁﬁb@? 25(4e8£g’/eg
Resi n Pr epar SATOROGR MARIPISY L et AR B Bovs andier read 35 BEowmET HEBaLjgnd
mol ded simlarly to Exanple 1. The surface roughness Ra and existence of a
proj ect i on hEQmMHGe diseeshgpe renordingmediumnTBerefoneothe: diameersofdhe lighhspotfdaat

di sc substrates were exam ned. As a result, the surface roughness Ra was
1.0 nm to Ilbdraducedi Abawesult, iformation signdisican demsellyiteascordet lof the digshape

Ei ght disc substrates of twenty disc substrates were free from any
projection. receadingmeliusl ofFhfdrnmatidn Signal can be regenerated from the disc-shape
recording medium on which information signals have densely beeh recorded. |
Although the invention has been described in its preferred form with a certain
degree of particularity, it is understood that the present disclosure of the preferred
form can be changed in the details of construction and in the combination and

arrangement of parts without departing from the spirit and the scope of the invention

as hereinafter claimed.



wei ght was each obtained fromthe two disc substrates by cutting to neasure
the nunber of foreign matter particles having particle sizes not smaller
than 2.0 [err]m simlarly to Resin Preparat|on Exa esult t he
nunbers were 1,400 .pieces/g, respectively. Pol y

obtained in Re5| n Preparation Exanple 6 was errpl oyed Hﬂ"ﬂﬂ"ﬂ”ﬂﬂmﬁm
substrate was nolded simlarly to Exanplgs 1. The surf and
exi stence of a projection having a height not |ower than 50 ‘nm' of § twenty
smooth and flat disc substrates were exam ned. As a result, the surface
roughness Rmmml nm whi ch were near the surface roughness of
the stamper. Seventeen disc' substrates of twenty disc substrates were free
fromany projection. A sanple which was 1.5 g in weight was each obtai ned
fromthe two disc substrates by cuttlng to

41 measure the nunb f foreign partlcl es havi parficle sizes
not smaller thanl %%‘Fot?""] trate E(Pl%# Fj!sFFI' aPS perding-ms m?gro gt fise-shapas
a result, the nunbers were 120 i eces/ g and_ 130 pieces/qg, respectlvely '
Exanmpl e 5 record lng)mdéumtmbndlﬁem whick simn irfospation isignabiarmeicerdedaand/or

. polymer B obtained in Resin Preparation Exanple 2 were bl ended i mredi ately
before the megehergtedr by edsing light, said substrate for a disc-shape recording medium

comprising:
" a signél recording region, wherein
at least the signal recording region is free from any projection having a height
which is measured from a surfacé of said substrate for a disc-shape recording medjum

and which is not lower than 1/4 of the wavelength of said light.

2. A substrate for a disc-shape recording medium according to claim 1,
wherein

said disc-shape recordiﬁg medium has a structﬁre in which at least a signal
recording layer and a protective layer are sequentially laminated on said substrate
thereof so that a desired information signal is recorded and/or regenerated when said
light passes through said prc;tective layer and irradiates the signal recording layer.

3. A substrate for a disc-shape recording medium according to claim 1,
wherein _ )

said substrate for a disc-shape recording medium is molded by

injection-molding a resin.



such that polynmer A was 25 parts and polynmer B was 75 parts. Thus,
simlarly to Exanple 1, disc substrate was nol ded. -Fhe surface roughness
Ra and exi stence of a projection having a height not |ower than 50 nm of
twenty smooth and flat .disc substrates were exam neﬂmmum‘m ﬂll”“lljhe
surface roughness Ra was 1.0 nmto 1.1 nm which wer

roughness of the stanper. Two di sc subst#¥ates of tvventy “di'sc Substrates
were free fromany projection. A sanple which was 1.5 g in weight was each
obtained fromthe two disc substrates by cutting to neasure the nunber of -
foreign matter parti CA%%bQ&H!e%rQaﬂkb%hﬁ[f reRYdin@t medRinh 9tcd %i’o Blaligr3,] m
simlarly to Resin Preparation Exanple a result, the nunbers were

9, 000 pi eceﬁ,ﬁg‘ ?ﬁ'd 9, 100 pieces/qg, respectlvel y. Corrpar ative Exanmple 1
Pol ymer B obtained in Resin Preparation Exarrpl e 2 was enployed so that a

di sc substrate was,nol.ded mla . The surface roughness Ra
and existence oﬁal%r?ﬁ“bj‘se%@céwoﬁg\?ﬁﬁd‘oé Nt ﬁfesr%'t | ower than 50 nm of
twenty snooth and flat disc substrates were examned simlarly to Exanple
1. As a result, the surface 42
roughness Ra was 1.0 nmto 1.1 nm which were near the surface roughness of

Tz ged, stanper. Nd.di scAsmbgliodaoe ramefatueingas subsatecforon diesshdpearemoddingom
I SC :

medijum for use in a disc-shape recording medium on and from which an infprmation
signal is recorded and/or regenerated by using light, whereiﬁ |

resin is controlled in such a condition that number of particles having diameters
of not smaller than 2.0 um is 10000 pieces/g or less in the molded product when the
molding process for realizing a disc shape is performed, and

at least a signai recording region is free from any projection haﬁng a light
which is measured from a surface of said substrate for a disc-shape recording medium

and which is not lower than 1/4 of the wavelength of said light.

6. A method of manufacturing a substrate for a disc-shape recording
medium according to claim 5, wherein
said resin is injection-molded so that said disc-shape recording medium is

manufactured.

7. A method of manufacturing a substrate for a disc-shape recording

medium according to claim 5, wherein



substrates. The nunber of foreign matter particles having particle sizes
not smaller than 2.0 [err]mof two disc substrates randonly selected from
mol ded di sc substrates was neasured, simlarly to Exarlﬁle 1. As a result,

t he nunbers were 12,000 pieces/g and 13,000 pieces/ g,Ji mjﬂmjmﬁum”m .

Conmpar ati ve Exanple 2 Pol ymer D obtained in Re
Exanpl e 4 was enployed so that a disc dbstrate was' mol ded Sinflatly to

Exanpl e 1. The surface roughness Ra and existence of a projection having a
hei ght not |ower than 50 nmof twenty snooth and flat disc substrates were

exam ned sim | ar Isyid esinisthernhoplAstié nbftsothéne fedfh.sur face roughness Ra was
1.0 nmto 1.1 nmwhich were near the surface roughness of the stanper. No
di sc substrate free fromany projection was obtained from 20 disc
substrates. The nunber of foreign matter particles having particle sizes

not small er tha% 2. Oé%r]drip of two disc substrates randomy selected from
nol ded di sc substTate g W&ff@?’éaal.lsﬁgmgnﬂélgult, the nunber in each of

the two disc substrates was 19, 00Q pieces/qg.._. . A portion around the
proj ection of eadtmetordperotating adisa-shapesesordingmedium; ashpar at i ve Exanpl e
1 was renoved by cutting to nmeasure the height of the projection and the

di aneter of part adieat-type optica) lmadaurangedpo dloat it spaceRast ldrgenfhani§4 of the
nmeasurenent are shown in Table 6. It can be considered that the projection
having.a  wavelength of using light on said disc-shape recording medium wherein said
disc-shape recording medium is rotated by said motor to write and/or read information
signals to and from said disc-shape recording medium, and
at least a signal recording region of said disc-shape recording medium is free

from any projection having a height which is measured from the surface of said region

and which is not lower than 1/4 of the wavelength of said light.

9. A disc drive apparatus according to claim 8, wherein said substrate of

said disc-shape recording medium is molded by injection-molding a resin.

10. A disc drive apparatus according to claim 8, wherein said substrate of

said disc-shape recording medium is made of a thermoplastic norbornene resin.

11. A disc drive apparatus according to claim 9, wherein said substrate of
said disc-shape recording medium is molded and said resin is controlled in such a

condition that the number of particles having diameters of not smaller than 2.0 um is



43 hei ght not |ower than 165 nmis caused from particles having particle
sizes not smaller than 2.0 [err]m ‘The substrate for a disc-Shape
recordi ng medi umaccording to the present invention gi on
corresponding to a signal recording region of the ,mmmmumamam
nmediumis free fromany projection mhlcg IS neasured f'rom the nsustace of
the substrate and which is not |ower thah 1/4 of the wavel engt h of enpl oyed
light. Therefore, the disc-shape recording nmedi umincorporating the
substrate according to the present invention is able to prevent collision
w th the opioeed pj@g@g or 18¥45n shideresRl. i abi ity can significantly be

i nproved. When " an information signal is recorded and/ or regenerated
to and fromthe disc-shape recording nediumincorporating the substrate
according to the present invention by causing the float-type optical head
to float fromthe signal recording surface for a distance not |arger than
1/ 4 of the wavel ength of enployed light, collision between the disc-shape
recordi ng medium and the float-type optical head can be prevented.
Therefore, dense recording and/or regenerating can be perforned..

When t he di sc-shape recording nediumis nolded by injection-nolding a
resin, it can precisely and easily be nolded as a substrate for a

di sc-shape recordi ng medi um having the surface provided with recessions
for head positioning informati on and address information or a disc-shape
recordi ng nmedi um havi ng grooves anong tracks. Thus, the substrate for a
di sc-shape recordi ng nedium can be manufactured with satisfactory
productivity and a | ow cost as conpared with the al um num substrate for




44  use in a hard disc or_the Ilike. The nethod of manuf act uri ng a
di sc-shape recordi ng medi um according to the .present invention is
performed such that the nol ding process is perforned in such a manner that
the nunber of particles contained in tdyg nol ded product and havi ng
particle sizes not smaller than 2.0 [err]m i s 10000 p| eces/g or snaller.

Ther ef or e, di.ng I ng the
surface fr 68 %ﬁ@ﬁ %‘%ﬁéﬁ 19 I - ﬁﬁ'{@ﬁ easily be
manuf act ur su stra or a di sc S ape Tetordi ng ium

manuf act ure I?% of manufacturing the substrate for a disc-shape
recordi ng nedlun1accord|ng to the present invention has the surface free
from any projectlon not |ower than about 165 nm Therefore, the
rellablllt‘. . 3Eng medi um can significantly be

i nproved. ' ' rding to the present invention is
arranged to record and/or regenerate an information signal to and froma
di sc-shape recordi ng nedi um having a signal recording region free from any
projection having a height not |ower than 1/4 of the wavel ength of

enpl oyed |i ght It Saarobjest &9 prawide asubstatedor 8 dlisc-shiapa récording mediem wiyiok
optical head which is arranged to float for a distance not |larger than 1/4

of- . t Ee vvatr?ehmtdﬁllfﬁde et @ fRatitypd opticilnhéddeant enatsibs peliatde Qéddnﬂﬁhgmﬂﬂum
and thus the

rcge_nerating operations to be performed, a manufacturing method therefor and a disc

-r-

A 3
m

drive for recording and/or reg'enera_t.ing. an information signal to and from the
disc-shape recording mc&ium incox_‘poréting the substrate. A disc substrate for use in
~'a magneto-optical disc has a surface free from any projection having a height which
is measured from an average surface of the disc substrate and which is not lower than

1/4 of the wavelength of an employed laser beam.

FIGURE 3



float-type optical head or the disc-shape recording nmediumi.s damage-can be
prevented. Thus, reliable recording and regenerating operations can be
per f or med. Mor eover, the di‘'sc drive according to the present
invention is arranged such that

45 the float-type optical head is aIIOﬁgg to float for a distance not

| ower than 1/4 of the wavelength of enp ed light so as to wite and/or
read an information signal to and fromthe di sc-shape recordi ng nmedi um
Therefore, the dianeter of the light spot can be reduced. As a result,
information signals can densely be recorded on the disc-shape recording
medi um or information signal can be regenerated fromthe disc-shape
recordi ng medi um on which information_signals have densely been recorded.
Al t hough the invention has been descr4bed in its preferred formwith a

certain degree of particularity, it i g present
di scl osure of the preferred fornrcan ; qqls of
constr.uction and in the cqouobipa M1 ho
departing fromthe sp}f or'e) ndfter
cl-ai med.
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46 WHAT IS CLAIMED | S 1. - A substrate for a disc-shape
recordi ng nmediumfor use in a disc-shape recording nediumto and from
which an information signal is recorded and/or. regenerated by using |light,
said substrate for a di sc-shape recordi ng medium conprising: . a
signal recording region, wherein - 2/sat least the signal recording
region is free fromany projection having a height which is neasured from
a surface of said substrate for a disc-shape recording nedium and which is
not |ower than 1/4 of the wavel ength of said Iight. 2. A
substrate for a disc-shape recording mediumaccording to claim1l, wherein
sai d di sc-shape recordi ng nedium has a structure in which at |east a signa
recording |layer and a protective |ayer are sequentially |lam nated on said
substrate thereof so that a desired information signal is recorded and/or

regenerated when said |ight passes through said protective |ayer and
irradiates the signal recording |ayer. 3. A substrate for a
di sc-shape recordi ng nedi um according to claim1, ~wherein sai d

substrate for a di g@ shape recor d| ng nmediumis nol de%,by ‘i nj ecti on-nol di ng

a resin. \\\\

i
AW

11

FIG.3



47 4, A substrate for a disc-shape recording nedium according to
claim3, wherein said resin is a thernopl asti c norbornene resin.

5. . A nmethod of manufacturing a substrate for a di sc-shape recording
medi um for use in a disc-shape recording medi umon and from whi ch an
information signal is recorded and/or regenerated by using |light, wherein
resin is controlled in such a condition tH&® number of particles having
dianeters of not smaller than 2.0 [err]mis 10000 pieces/g or less in the
nol ded product when the nolding process for realizing a disc shape is
perfornmed, and at least a signal recording region is free from any
projection having a light which is asured froma surface of said
substrate for a disc-shape recordi ng&redium and which is not | ower than

: : b=
1/4 of the wavelength of said |ight.© 6. A met hod of
manuf acturing a substrate for a discE#iape recording mediumaccording to
claimb5, wherein said resin '25 nj ecti on-nol ded so that said
di sc-shape recording nediumis ?_ua
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manuf act ur ed. 7. A nmet hod of manufacturing a substrate for a

di sc- shape recording nediumaccording to claimb5, wherein

48 said resin is a thernoplastic norbornene resin. 8. A
di sc drive apparatus conprising: a notor for rotating a disc-shape
recordi ng nmedium and a float-typz ptical head arranged to float at
spaces not larger than 1/4 of the wavel K%th of using light on said o
di sc-'shape recordi ng nedi um wherein said disc-shape recording nediumis
rotated by said notor to wite and/or read information signals to and from
sai d di sc-shape recordi ng nedi um and at least a signal recording
regi on of said disc-shape recording nediumis free frmam~gLoj ection
havi ng a hei ght which is neasured fromthe surface of jsa d\tedion and

which is not lower than 1/4 of the wavel ength of Eapd | ight® 9.
A disc drive app according to cl®im 8, wher gin _sgalNg bstrate of
sai d di sc-shape fecorgling nediumis nold nj €c¥1 an--mel diNag a resin.
. ; ) =
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10. A disc drive apparatus according to claim@8, wherein said substrate of
sai d di sc-shape recording nmediumis nmade of a thernoplastic norbornene
resin. 11. A disc drive apparatus according to claim9, wherein
said substrate of said disc-shape recording nediumis nol ded and said
resin is controlled in such a conditionstgat t he nunber of particles
havi ng di aneters of not smaller than 2.0 { rrlmis

49 10000 pieces/g or less in said resin.
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