21 April 2006 METHOD OF PRODUCI NG | NFORMATI ON RECORDI NG MEDF URPTRES8uCTI on
APPARATUS AND | NFORVATI ON RECORDI NG MEDI UM BACKGROUND OF THE | NVENTION 5
1. Field of the Invention The present invention relates to a nmethod of
produci Ag -an i nformation recordi ng medi um a production apparatus for the
~informati.on recordi ng nedium and an ‘information recordi ng medi um produced
by the production 10 method. 2. Description of the Related Art Recently, in
the field of information recording, research on optical information

recording syst e gy 0Bl EARYGS CHRKRRKNAP RRcoASy R Byl of mat i on
recordi ng systens ity of

non- contact o CCBRS A ANCAL SRARC b bRl Hilcbihoh idAde vari ous
fornms of nmenorie

rewitable types. Broad applications from 20 industrial use to consumer use
are being considered as systens enabling realization of inexpensive and

large size files. K Y. pii.cal recording nedia
(hereinafter also r e§§%§9?§%&ggkkcgﬁkﬁﬁgék") for the 25 above various
types of optical informtj o] ril 2006 systens has been
achi eved minly by %horteg‘ri‘l ﬁtﬁ{f’% 6t Mhvdnedd , ,

The present invention relates to a method of

=

Vproducing an information recording medium, a production
apparatus for the infbrmation recozrding medium, and an
information recording medium produced by the production

10 " method.

é. Pescription of the Related Axt

Recently, in the fiela of information recording,
research on optical information recording systems is
being conduc#ed everywhere.

15. | Optical information recording systems have numerous
adwantéges'such as the capaﬁility of non;contact
recording and reproducéion and the ability té handle
various forms of memories such as rea§ only types, write-
once types, and rewritable types. Broad applications from

26 : industrial use £o consumer use are being considered as

-systems enabling réalizatién of inexpepsivé and 1arger
size éiles.
" Increased capacity of optical recording media

(hereinafter also referred to “optical disks’””) for the

25 "above various types of optical information recording




wavel ength of the laser |light serving as the |ight source. &gét\(?”{znoogptical

I nformati on recordi ng systens and adopting objective | enses having high
nunerical apertures 5 to reduce the spot size on a focal plane. For
exanple, in a CD (conpact disk), the thickness of the disk substrate
formng alight transmtting layer is about 1.2 mm the wavel ength of the
| aser light is 780 nm the nunerical aperture (NA) of the objective |ens
is 10 0.45, and the capacity is 650 MB, while in a. DVD- ROM (di gital

of _.the di sk substrate

versatile disk read-qnly nmenpry), the thjickpess

formng a |ight trsa'(r?%ﬁ’%tﬁ‘?‘?gnqﬁeéée?"h’r%v%o%fn]é’. EYnfRonSE108vE%ngt h of the
| aser light is 650 ngj tgg gA #sg?.G, and the capacity. is 4.7 GBB. ADVDis
15 for exanple obt"§ReE"HV* KonbPAg- IV Aart (AT VAPS 185 B8t TRt §PUEBRBuUt 0.6
mm t hi ckness to fornla.disk,having a thickness of 1.2 mm Furthernore, in
the next gener ati SFeGpiT cCREIERLKIIEMAAED FROFLPSHAFR= 1Y nerease the
capacity to 22 GB 20.0or npre bX usjing an_optical disk conprisin

an_optical recor diGPEADEroRIeEFLVRI19P5es PayiRgg PAgh AImEEEPah ARRFAFTeS { hat
is, a light %ransnitting coating | ayer, reduced_in, thickness to about 0.1
mm and mekifg t h&®l F881°% i%ht SPobVEIZEnGPh2 ARF3 PP ess and the NA 0.78

or greater. 25 FIG 1A is a schematic perspective view of an_ 21 ril 2006

optical disk for the afRfeSKeR el &t FOniIPPrEL dighdk thy dhdgkness

of the disk substrate forming a light transmittihg layer
is about 1.2 mm, the wavelength of the laser light is 780
nm, the numerical aperture {(NA} of the objective lens is
10 0.45, and the capacgity is 650 MB, whiie in a DVD-ROM
(digital versatile disk read-only memory),-the thickness
of the disk substrate forming a light transmitting layer
is about 0.6 mm, the wavelength of the laser light is 650

nm, the NA is 0.6, and the capacity is 4.7 GB. A DVD is

i5 - " for exampie obtained by bonding together two disk

"substrate of about 0.6 mm thickness té form a disk having
a thickness of 1.2 mm.
Furthermore, in the next generation optical disk
systems, it is possible to increase the capacity to 22 GB
20 o or more by using an optical disk comprising anvopfical
recording layer over which is formed a protectionrlayer,
that is, a light transmitting céating layer, reduced in
thickﬁess to about 0.1 mm, and making the laser ligﬁt
~wavelength 450 nm or less and the ﬂA 0.78 or greater.

26 FIG. 1A is a schematic perspective view of an




- . . . . : 21 Apri
An optical disk DC fornms an approximately disk ‘shape with a cgm?éoroshol e CH
formed at a center portion thereof and is driven to rotate in a drive
direction DR Wen recording or reproducing information, light LT such as a
- laser light of a blue to blue-violet color region is focused on the
- optical recording filmin the optical disk DC by an objective lens COL
~having a 10 nunerical aperture of for exanple 0.8 or greater. FIG 1B is a
schematic sectional view of the above optical disk. Gooves for dividing
track regions are provided in one surface of a disk substrate 30 having a
t hi ckness of 185rhberk disk fiarfeheradore ity garewtdice pesierleddskAn opti cal
recording layer 31 conprised of for.exanple a reflection film a
dielectric filnmeyateecording film another dielectric film etc. stacked
in that order is formed on this surface. The layer configuration and the
20 nunber of |ayers @&n rhtioptidizk PEctrwlisngn|appnoxdnatiedy aliskaccording to
the type of recording material and the design. The above recording filmis
for exanpl e a phbape olidiige copker dodedihfornkd) ata arggnéen-wpttienl recording
25 film or a recording filmcontaining an organic dye. 21 April 2006
Further, & |ightherenfsmntt iagdpivenetti oetdtayén a (dbdaei direéetion) PR? having a
filmthickness of 0.1 mm conprised of for exanple an adhesive |ayer and a
pol yrer When recording or reproducing information, light LT
such as a laser light of a blue to blue-viclet colorx
region is focused on the 6ptica1 recording £ilm in the
optical disk DC by an objective lens OL having a
10 numerical aperture of for example 0.8 or greater.
FIG. 1B is a schematic sectional view of the above
optical disk.
Grooves for dividing track regions are provided in
one surface of a disk substrate 30 having a thickness of
15 . about 1.1 mm formed of polycarbonate resin etc. An
optical recording layer 31 comprised of for example a
reflection film, a.dielectric £ilm, a recording film,
another dielectric f£ilm, etc. stacked in that order is
formed on this surface. The layer configuration and the
20 nunmber of layers of the optical recording layer 31 differ
according to the type of recording material and the
desigﬁ.
The above recording film is for example a phase

change type recording film, a magneto-optical recording

25 film, ox a recording film containing an organic dye. .




filmis formed on the optical recording layer 31. 5 Wen reldARIF%n or

reproduci ng fromthe above optical disk, light LT such as laser light is-
focused by the objective lens OL to the optical recording layer 31 from
the protection layer 32 side. At the tinme of reproduction fromthe optical
di sk, 10 returned light reflected at the optical recording layer 31 is

received by a light-receiving elenent, a predeterm ned signal is generated
by a signal processing circuit, and a reproduction signal is extracted. A

production met hod of tth_]_}q__t_glg%? oqiig%%l tzd?i%lﬁli% %R\IAQIP%%B%?%% %S%A and 1B

wi |l be explained next.” HiTs or “exanp a conpri sed
"nj ccti on ol d desPrBat BARSH ki as SeARerhHuReroRt JHsPare whi ch
129 20 SLTE1 P2t etheLoica 20 9011 SalotEoRl SLABe Loy Suvelila SRsplbSRl
the 11 ght 25 trShRi T4 115 us OO o R Pty ~EORtig Faghr Tt 32 of 0.1 4 21
April 2006 my1thicknes%meghe optj.cal disk ShOWﬂ,ﬁ%nggﬁﬁ_ék% %BQVQB can thus

be formed. Tecor ing on or reproduci
opﬁical disk, light T sﬁch as 1a§er 1ight.is focused by
the objective lens OL to the optidal recording layer 31
from the protection layer 32 side.

At the time of reproduction from the optical disk,

10 returned light reflected at the optical recording layer
&31 is received by a light-receiving element, a
predetermined signal is generated by a signal processing
circuit, apd a reproduction signdl is extracted.

A production method of the above optical disk shown

15 in FIGS. 1A and 1B will be explained next.

First, for example; a disk substrate 30 comprised
of for example polycarbonate resin is formed By injection
melding using injection mold described below having a
sﬁamper for disk subétra£e which has a relief pattern for

20 optical recording layer.

Next, an optical recording layer 31 is formea on
the disk substrate.

Next, polycarbonate film is bonded to the optibal

. recording layer 31 by adhesive layer to foxm the iight'

25 transmitting protection layer (coating layer) 32 of 0.1




“FIG 2 is a schematic view of the configuration of 5 an inﬁeéﬂ"o%?oﬁol di ng
nmold for formng a disk substrate according to a conventional nethod. An
outer circunferential ring 61, a fixed side mrror 62, a fixed side.
tenperature adjusting circuit 63, a stanper 64, and a sprue 65 are

provi ded as fixed side 10 nold parts at a fixed side attachnment plate FT.
On the other hand, a novable side mrror 67, a center pin 68, and a gate
cut punch 69 are provided as novable side nold parts in novable side ‘

attachment plate ML +ReSkdbdsS injected into a cavity 66 conposed of the
above parts to 15 forma disk substrate. However, in information recording

medi um i ncl udi ng  CDs, J9\Ds,+20% Qf;Rer i cal disks, Lneludi ng next
generation optical disks of Pt he above '?(’:lgn i %ﬁr% |%'n,§naﬁ'a§ %Ff-‘ e'?h'hsard
di sks, the disk syhsisatsp are generally 20 formed by injection nolding. in
this case, however, a nold for the injection nolding is configured by a

plurality of parts. d nge; L s | | | e.bet n the _parts. Therefore,
HneLl S AR §5RELIP e e RS 1 L

burrs occur in the disk substrate or ned. er, S

achi eve a ung f or M2Ls fidd: 2000 S fGEs BSCLSLON, OF, Lbg PaLLS of st anper
e

if step differences occur between-the parts, teps W end up

bei ng transferred,tQ,tdieqdie 8K, SUNREEL L &nd10L TRl q FUrther, as shown in FIG
3A, a bulge RD easily

An outer circumferential ring 61, a fixed side
mirror 62, a fixed side temperature adjusting circuit 63,
a stamper 64, and a sprue 65 are provided as fixed side
10 mold parts at a fixed side attachment plate FT. On the
other hand, a movable-side mirror 67, a center pin 68,
and a gate cut punch 69 are provided as movable side mold
Parts in movable side attachment rplate MT. Resin is
injected into a cavity 66 composed o£ the above parts to
15 form a disk substrate.
However, in informaﬁion recording medium including
CDs, DVDs, and other optical disks, including next
~ generation optical disks of the above coﬁfiguration, and
further hard disks, the disk substrates are generaily
.20 formed by injectionrmolding. In thig ¢gse, however, a
mold for the injection molding is configured by a
pluraiity of parts. Clearanée is inevitable between the
prarts. Therefore, burrs occur in the disk substrate
formed. |

25 - Further, it is difficult to achieve a uniform




5 oc¢urs at the outer circunferential ends of a disk substrggém§b2¥%%ned by
inj'ection nmolding. In this case, the optical recording layer 31 is forned
along the surface of the bulge RD. if for exanple the protection |ayer
filmis—-bonded 10 at the upper |ayer thereof by an adhesive |ayer to form
the protection |ayer 32, as shown in FIG 3B, an air bubble layer AL ends
up occurring between the protection |ayer 32 and the optical recording

| ayer 31, so use of the outer circunferential region RG becones difficult.
15 Even when coating ultraviolet curing resin or other protection |layer on
the optical recotuffiagel ayeridipnspf nthe parkager ettampet hafbekge of the outer
circunferential end region is further accentuated and therefore it becones

i npossi bl e t o usHfifgirenreyi areur2be Breandjtbet pagtst, heh@raepdr eifbralisej ect i ng
the nolten resin so as to suppress the occurrence of the bulge in the
i nj ection nol di gdofipt heinli dirasabstreat ¢p the etiekssuharatpasbrmdd.t he
substrate becones thinner easily occurs and hence a new problemarises. 25
Di sk substrates for offielx,daskshower ¢nprozlucad dybdlgehrp ahiniayi nj ection
nol di ng and were exam ned for planarity. Here, the disk substrates forned
had the sh@ape olkownsiat AME odfer aridCpmpdresat ikl GendsA dfSaadpdian view of a b5
signal surface, FIG 4B is a side view thereof, and FIG
substrate 30 formed by injection molding. In this case,
the optical recording layer 31 is formed along the
surface of the bulge RD.
If for example the protection layer film is bonded
i0 at the upper layer thereof by an adhesive layer to form
the protection layer 32, as shown in FIG. 3B, an air
bubble layer AL ends up occurring between the protection
layer 32 and the optical recording layer 31, so use of .
the outer circumferential region RG becomes difficult.
15 Even when coating ultraviclet curing resin or other
protection layer on the optical recording layer by spin
coating, ete., the bulge of the outer circumferential end
region is further accentuated and therefore it becomes
impossible to use this region.
20 By adjusting the pressure for injécting the molten
resin so as to suppress the occurrence of the bulge in
the injection molding of the disk substrate, a recess
where part of the substrate becomes thinner easily occurs

and hence a new problem arises.

28 Disk substrates for optical disks were produced by




4Cis a plan view of a read surface. In the figure, the posizljipt?ﬁ‘gz%ﬁ an
i nnernost dianeter (A), a sprue bushing (B), an air groove (C), a stanper
hol der (D), a signal portion (stanper) (E), an 10 ejector (F), an ejector,
sl eeve-guide (G, a stacking rib (H, a mrror (I), and an -outer :
circunferential end (Z2) are shown. FIG 5A is a view showi'ng the
nmeastrenment results of the planarity in the vicinity of an outer 15
circunferential end of a signal surface of the disk' substrate according to
t he conventional nethod. The abscissa denotes a position on the. disk
X(mm), and the tbedamstee itgBotbsn andldightamf webe &tunfineg #). This shows
the occurrence of a bulge RD at the 20 vicinity of the outer
circunferenti al peagaxityl G 5B is a view showi ng the nmeasurenent results

of the planarity in the vicinity of an outer <circunferential end of a read
surface of the disk Hithst thé alidkCetBitihted EHEm&DRUANERONapREL hOd. The 25
absci ssa denotes a position on the disk X(m), while the 21 April 2006

ordi nat e denot eshewheinglticof 44 he ¢, f MesreY @IB) . 44 NisS aSPONS +ilag ggcarrence
of a burr BR and bulge RD at the vicinity of the outer circunferential end

Z. FIG 6Ais asideal Shewhsd, (FIE.MRBSLE eRAle #5d therdo®f dnerpbanarity in
the vicinity of the outer. circunferential end of a signal surface of a
di sk . 4C is a plan view of a read surface.
- In the figure, the positions of an innermost
diameter (A), a sprue bushing (B), an air groove (C), a
stamper holdex (D), a signal portion (stamper) (E), an
10 ejector (F), an ejector sleeve guide (B), a st&cking rib
(), a mirror (I), and an outer circumferential end (Z)
are éhown.
FIG. 5A is a view showing the measurement results
of the planarity in the vicinity of an ocuter
15 circumferential end of a signal surface of the disk
substrate according to thé conventional method. The
abscissa denotes a position on the disk X(mm), and the
ordinate denotes a height of thelsurface Y (pm) .
This shows the occurrence of a bﬁlge RD at the
201. vicinity of the outer circumferential end Z.
FIG. 5B is a view showing the megsurement results
of thé rlanarity in the vicinity of an outer
circumferential end.of a read surface of the disk

substrate according to the conventional method. The

25 abscissa denotes a position on the disk X(mm), while the




substrate fornmed by adjusting the pressure for injecting rngﬂfgwl?%gg nin

t hé conventional nethod. The abscissa’ denotes a position on the disk
X(m), while the ordinate 10 denotes a height of the surface Y(pm. The
bulge RDin the vicinity of the outer <circunferential end Z is suppressed,
however, a recess RS where the disk beconmes thinner occurs. FIG 613 is a
vi ew'showi ng the neasurement results 15 of the planarity in the vicinity
of an-outer circunferential end of a read surface of a disk substrate
formed while adjusting the pressure for injecting nolten resin in the

conventional nebkdtnatdeicnbeeh SHndgnet &6 the EQ&.-L&@'&(@B)E“G di sk X(mm),
whil e tthe ordinate denotes a 20 height of the surface Y(pn). The bulge RD

inthe vicinity of timhisusRéws GiheCUt@fRiNdeabs N butr SR SARPHAI§ERp hOVEVET,
a recess RS where the disk becones thinner occurs. FIGS. 7A and 7B are -

views showing the HeasuctiRey of Theesktd:S koo llndlali dyq i) the vicinity
of the innernost 21 April 2006 dianeter A of the signal surface of the disk

substrate accordi ngre.t bg mravem&&muiﬂgttmn@a\éhgé‘&el{{'tz@sw@s. Sections.
The absci ssa denotes a position on the dis X(m), while the ordinate

denotes ashei ght£f ofhe RRafibriBaean end (WBini PG CYE I@RCEuPL-a burr (BR) and
step difference (ST) was seen at an interface of the stanper holder (D) and

circumferential end of a signal surface of a disk
substrate formed by adjusting the pressure for injecting
molten resin in the conventional method. The abscissa
denotes a position on the disk X(mm) , while the ordinate
10  denotes a height of the surface Y(pm);
| The bulge RD in the vicinity of the outer
circumferential end Z is suppressed, however, a recess RS
whére the aisk becomes thinner occurs. |
FIG. 6B is a view showing the measurement results
16 of the planarity in the vicinity of an outer
cifcumferential end of a read surface of a disk substrate
formed while adjusting the pressure for injecting molten
reéin ;n the conventional method. The abscissa denotes a
position on the disk X(mm), while the oxdinate den;tgs_a
20 height of tﬁe surface Y (jm}. |
The bulge RD in the vicinity of the outer
circuﬁferential end Z is suppressed, however, a recess RS
where the disk becomes thinner occurs.
FIGS. 7A and 7B are views showing the measurement

25 results of the planarity in the vicinity of the innermost




the gignal portion (stanper) (E). Further, a burr (BR) occ&ﬂfb‘é’ﬂf%qost he.
i niernost diameter A end or the like. 10 FIGS. 8A and 8B are views show ng
the neasurenment results of the planarity in the vicinity of the innernost
di aneter- A of  the read surface aof the disk substrate -~ according to the
conventional nethod divided into two sections. The absci ssa denotes a
position on the disk 15 X(mm), while the ordinate denotes a height of the
surface- 'Y (pm) . At an interface of the ejector sleeve guide (G and the
mrror (1), occurrence of a slight burr (BR) and step difference (ST) was
seen. -Further, &ismepexii¥ fofr thesig8R) s@fgecufrget alisansubdtamftace of t he
ejector (F) and the ejector sleeve guide (G. The nethod of form ng a disk
substrate by a aceapidiusitonthelchinvgnitiodeiowe thbidkivddedt hettce twd a probl em
that it needs | ong process tinme because resin is heated 25 and nade nolten
by nol d and cookedtéénmr Thenmyssisisand@dotyy ial p2€SHG ofiobAi £ige idiskhe
conpression nolding method. Further, it is difficult to renove gas from
resin in the t&fenbf vwiddpr tesiconlinateidunotanda taddhm 6K heis tsurSac@er f or med
but it is not sufficient, therefore there is a v problemthat shape of the
di sk substirate We¢penes bad due to retaining air bubble in the resin.
Further, in a hard disk, bulge is fornmed when the injection nolding is
perforned as wel | asOckerthrsle of a burr (BR) and step difference (ST)
was seen at an interface of the stamper holdexr (D} and
the signal portion (stamper) (E). Further, a burr (BR)
occurred at the innermost diameter A end or the like.
10 FIGS. 8A and BB are views showing the measurement
results of the planarity in the vicinity of the innermost
diameter A of the read surface of the disk substrate
according to the conventional method divided into two
sections. The abscissa denotes a positjion on the disk
15 X (mm), while the ordinate dgnotes a height of the surface
Y (pm) .
At an interface of the ejector sleeve guide (G) and
the mirror (I), occurrence of a slight burr (BR) and step
difference (ST) was seen. Further, a step difference (ST)
20 occurred at an intexface of the ejector (F) and the
ejector sleeve guide (G).
The method of forming a disk substrate by a
compression molding is known. However, there is a problem

that it needs long process time because resin is heated

25 and made molten by mold and cocled after compression




substrate of the optical disk, therefore the magnetic 10 he§& ”fﬂ"b%?‘?ﬁng with
a clearance of several tens of nmends up striking the surface of the hard
di sk due to this bulge. SUMVARY OF THE | NVENTI ON 15 Enbodi nents of the
present invention seek to provide a nethod of producing an information
recordi ng nmedi um enabl i ng production of disk substrate, etc. at a .high
productivity and enhanced planarity in an optical disk or other

| nf or et | ombeadkdi 00 wRdbbifhraild 0 ud) aRhY Yk, Pr Oduct i on apparatus for
produci ng the sane and a infornmation recordi ng nedi um produced by such a

met hod. of produgj Acgcordi i st_aspect_ of _the present

i nventi on, therﬁ%ggfbvfge% é@nftg?ﬁg#o °prre3‘38'8i A3® a%’??t?‘uf"gersr?ﬁ{i on 25
recording i ri-sing steps of: processing a surface of. g 10 21 April
2006 di sk .sU sﬁgatqtgg’%y%a?‘?‘“rﬁ‘i"i &P, 'HPE?H‘?%, ﬁ?gaf’ﬁﬁlj“’&n%i"h%%“ss‘isng the disk
substrate through co ession using,a, stanper having relief shapes so as
to transf erp?ﬁ%%?“eﬁ%i g}i{: ’sﬁdﬁeé"’?osgfff"é’a%‘tt'ol’f@%ﬁf?’?ﬁ’I.'l"}k%“f ifi $hed surface
of thg 5 disk ubst%{late, form ng a recordi r;g: | ayer on the relief shape :
surf ate of Rq?é’i(ﬁ“‘s gtiphana of Rhe dbtkisHpskratedeeenpempad gitethe .

recording layer. In the above method of producing an information recording
medi um a &ifr Fetaining iz bubbbstintthe wesin.

Further, in a hard disk, bulge is formed.when the
injection moldiﬁg is performed as weli.as the disk
substrate of the optical disk, therefore the magnetic

10 .ﬁead floating with a clearance of several tens of nm ends
up striking the surfaée of the hard disk due to this

bulge.

SUMMARY OF THE INVENTION

15 . Embodiments of the present invention seek to provide a

method of producing an information recording

medium enabling production of disk substrate, etc. at a
‘high productivity and enhanced planarity in-aﬁ optical
disk or other information recoxding medium,.and to
20 provide a production apparatus for_producing.thé same and
a information recording medium produced by such a method.
of préducing; | |
According to.a first aspect of the present inven£ion,

therg is provided a method of producing an information

95 . recording medium comprising steps of: processing a surface of a

10




10 processed by satin-like finishing in advance, then the ATHPULINE | at e

I s heated and pressed through conpression wusing a stanper having relief
shapes so as to transfer 'the relief shapes to at |east one satin-like
finished surface of the disk substrate. Next, a recording |ayer is 15
formed on the relief shape surface of the disk substrate, and a coating

| ayer is forned on the recording |ayer. According to a second aspect of the
present invention, there is provided a nethod of producing an information

recordi ng fédikusnbshpateitg satdnsliepe inidhiageShedeiny Sl ace 20 of a disk
substrate by satin-like finishing, heating and pressing the disk substrate

through coppessingnthisidigka subkaFhes HduAE E&Lﬁféséi%o%%iﬁg gs to transfer
the relief shapes to at |east one satin-like finished surtace of the disk

- substrat e, stanpenchaviid He19B¥ SHA ingl | t relief shape
d B %%@A%};J = g% Ogyﬁfsf%i Wet PE1LEE

surface of the disk substrate, 1 ri processing a surface of a

resi n.sheethlyesatd Nt ikl shl BLSNL 0 d [ and pressing the resin sheet
t hr ough conpression'usins a stanpeflﬁgs%nggéﬁéhﬁa Sgﬁaﬁgg gg ggeto

trangfer tlesk eddss; pe : | east _gne tin-lik finished surface of
' of el §°L&&€#uf(ﬁzcorgl?g?@E@?ﬂ?ﬁggkﬁyﬁ$lﬁﬁfthe relief

the resin sheet, formng a sec optTca ( _ \
Tayer and T csatate B S NRK aPREH ARy o SPRRL BB Mot hod of
produci ng éﬂﬁﬂfﬁbo&gggkogn the recording layer.
In the above method of producing an information
recoxrding medium, a surface of a disk substrate is
10 ’ processed by satin-like finishing in advance, then the
disk substraﬁe is heated and pressed through comp¥ession
using a stamper having relief shapes so as to transfer
the relief shapes to at least one satin-like finished
surface of the disk substrate. Next, a recording layer is

15 formed on the relief shape surface of the disk substrate,

and a coating layer is formed on the receording layer.

According to a second aspect of the present invention,
there is provided a method of producing an information
recording medium comprising the steps of: processing a surface

20 ?_ of a disk substrate by satin-like finishing, heating and
Pressing the disk substrate through compression using a
s%ampér having relief shapes so as to transfer the relief
shapes to at least one satin-like finished surfice of the
disk substrate, forming a first optical recording layer

25 on the relief shape surface of the disk substrate,

1k




10 récording nedium a surface of a disk substrate is vproc&@é’ﬁi'%c{ps
satin-like fini-shing in advance, then the disk substrate is heated and
pressed through conpression using a stanper having relief shapes so as to

transfer- the relief shapes to at |east one satin-like finished 15 surface
of the disk substrate. Next, a first optical recording |layer is fornmed on
the relief shape surface of the disk substrate. On the other hand, a
surface of a resin sheet is processed by satin-like' finishing in
advance, then the resin sheet is heated and pressed 20 through conpression
usi ng a st anper PFa¢PAgin®|d curfacpaf asvesin sbeetdnsfstinhbikel i ef shapes
to at least one satin-like finished surface of the-resin sheet. Next, a
second optical £épdrhingy hepsing arndpressing the redirefsheshapterasghf ace of
the resin sheet. Next, the first optical 25 recording l|ayer and the second
optical . recor di sgnpagesickp u2ind\yr idtaip€ lavdngonelkikf Abepesistgatsota t hird
aspect of the present invention, there is provided a production apparatus
for 5 form ng atzahstemtthehaelinf rsbepes tghapeleast atnel eatin-dike surface
t hereof of an-information recording nedium conprising the substrate and a
recordi ng ¥ ayer finishatl smrfahe ofelthef rehiapeheet f aremihgt Kesexwloddt rat e, t he
production apparatus of an information recording medi um conprising: 10 a
mol d for a conpeebitadn rmegbdiing Hayengororthanrehieftieshape surface of
the resin sheet, bonding the first optical recording
' layer and the second optical recording layer.
In the above method of producing an information
10 recording medium, a surface of a disk substrate is
processed by satin~like finishing in advahce, then the
disk substrate is heated and pressed through compression
using a stamper having relief shapes so as to transfer
the relief shapes to at least one satin-like finished
15 surface of the disk substrate. Next, a first optical
recording layer is formed on the relief shape surface of
the disk substrate. On the other hand, a surface of a
resin sheet is processed by satin-like finishing in
advance, then the resin sheet is heated and pressed
20 through compression using a stamper.having relief shapes
so as to transfer the relief shapes to at least one
satin;like finished surface of the resin sheet. Next, a
second optical recording layer is formed on the relief

shape surface of the resin sheét. Next, the first optical

- 25 recording layer and the second optical recording layer
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surface of a cavity thereof a stanper having relief shape523£WWE§%§%ding
to the relief shapes, a heating means for heating the nold, and a pressing
means- for pressing the nold, the nold being split into an upper, 15
center, and |ower parts and being attached to a press novable vertically
by the pressing neans, a neans for «correcting parallelismof the |ower -
nol d and the upper nold of the press at the tine of pressing of. the press
and maki ng ‘a pressing force uni form between the lower 20 nold and upper
nol d being provided. in the above production apparatus of an information
recordi ng nmedi um of the present invention, the nold for a conpression
mol di ng haAtRgPerfesh i nside surface of a, cavity thereof a stanper having

relief shapes 26 corresponding to the relief shapes, is split into an 13 21
April 2006 uppeﬁFCEEﬁF§¥Foaﬁdgﬁéﬁeéﬂﬁﬁﬁt@fdﬁ@ psesantadreshtiona press
novabl e vericaIJ b§ i he pressing‘neans, and a neans for correcting
“paral | el i sm 6f°te PESWETShBI BEAHNGTL PR ARBREFEUSSPE of the press at the tine
of pressing of the press 5 and maeking a pressing force uniform between the

| owers ol doamdingpaesul®tsth eShavOvg ash i AC GRapLEJod @ fild naspect of the
present invention, there is provided an information recordi ng nmedi um

conpri si Ngsudfaes kthelksds dirCah A illRlilod raRBPESnP MAlivk) | east one
surface thereof, a recording layer forned on
comprising the substrate and a recoxding layer formed on
the relief shape surface of the substrate, the production
apparatus of an information recoxding medium compris;i.ng:

10 a mold for a compression molding having on an inside
surface of a cavity thereof a stampér having relief
shapes czorresponciing to the relief shapes, a heating

- means for heating the mold, and a pressing means for
p:é:ess—ing the mold, the mold being split into an upper,

15 center, and lower parts and being attached to a press
movable -vertically by the pressing means, a meané for
qorrecting pargllelism of the lower mold and. the upper
mold of the press at the time of pressing o..;:‘ the press
and making a pressing force gni:;:'orm bei:ween the lowex

"20 mold and upper mold being provided.
In tl;e above production apparatus of an information
‘recorc.ling medium of the present invention, the m.old for a -
compression molding having on an inside surface of a
cavity therer;:f a stamper having relief shapes |

256 corresponding to the relief shapes, is split into an
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the relief shape surface of the disk substrate, and a coat izﬂdqqr%&%%forrred
on the recording |layer, the disk substrate being a disk substrate
processed by a satin- .like finishing of the surface thereof, then
transferred 16 with the relief shapes to the satin-like finished surface

t hereof by heating and pressing through conpression nolding using a
stanper having relief'shapes. In the above information' recordi ng nmedi um of

the present invention, a recording |ayer and a coating layer 20 are

formed on tepewml icehtekapand dweepaktt handlisK sUashedt €0 Wigiedss processed
by a satin-litke finishing of the surface thereof, then transferred with

the relief mfaliles veotibel byl thekgrésfimPolaslyl f 868 4 heLHRf Ay heating

and pressing through. conpression nol ding using a .26 stanper having relief

~shapes. 14 dacecding pardLldiieh 82PeRd Rlud:holkCRER! edd (G0N,  there s
a di

provi ded an informati on recordi ng nedi um conpri si ng: substrate

havi ng rel nRLaSBaPeRe G- alte%ﬁ&eﬁ%f sdg]%§%%stige;§§f > eat‘{i':iéars%}[ S(iz_pt i cal‘

recording 6 |layer formed on the r pe sur

bstg at e, ' [ Lief . t | t f
substg at €, afdl axking ﬁ.??a:]'é&\ihggftggcé %n;??:%gsggggagxb nt}te% é.olwg(r‘):P gf S g L agge

thereof, a second op recording layer

surface of ,th ' rat.e. _the fiyst optical recording |ayer and the
second opt?caﬁ‘g%sKﬁgggfg?ﬁg AT B bonded, and |ight being focused
fromthe resin sheet side for the disk substrate to the

According to a fourth aspect of the present invention,
there is provided an information recording medium

comprising: a disk substrate having relief shapes on at
10 least one surface thereof, a recording layer formed on
the relief shape surface of the disk substrate, énd a
coating ;ayer formed on the recording layer, the disk
substrate being a disk substrafe processed by a satin-
.like finishing of the surface thereof, then transferred
16  with the reiief shapes to the satin-~like finished surface
thereof by heating and pressing through compression
molding using a stamper having relief shapes.
In the above informﬁtion'récording medium of the
present invention, a rgcording layer and a coating layer
20  are formed on the relief shape surface of the disk
substrate which is processed by a satin-like finishing of
the sﬁrface thereof, then transferred with the relief
shapes to the satin-like finished gurface thereof by'
heating and p?essing through compression molding using a

26 stamper having relief shapes.
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~first optical recording layer and the second optical recof&ﬂﬁﬁ”q%?%% to
record or reproduce information, wherein the disk substrate being-a.disk

substrate 16 processed by a satin-like finishing of the surface thereof,
then transferred with the relief shapes to the satin-like finished surface

t hereof by heating and pressing through conpression nolding using a
stamper having relief shapes, the resin sheet being a resin sheet 20 .
processed by a satin-like finishing of the surface thereof, then
transferred withAcehmlingl tefa shapesspect he tBatpdskhke: fankshed surface

thereof by heating and pressing through conpression nolding using a
st anper -ha¥P®if €l Pedvisihd pes . inZ@rhat ivheratzodénd nfecariomt i on recordi ng nedi um

of the 16 21 ﬁgrll 2006 present invention, a first optical recording |ayer
is forned® fa"9eld EESkhupetsard desins reheetlislepsabst mate which is
processed by a satin-like finishing of the surface thereof, then

t ransf er r etPaW § lPnehsurdpicef thémge 6@ Forsheostaldal lideerfiingshed surface

t hereof by heating and pressing through conpression nolding using a
stanper hkasrety foamedf oshtihe sseldeft BRapé hairfakrd o£a tHBCANSK Opt i cal
recording layer is forned on the relief shape surface of the resin sheet

which is pnicdssed, by feshi idhdetkRatdnd iri13RieNanabethgn Stk flaggt her eof
then transferred with ~the relief shapes to the satin-like finished surface
one surface thereof, a second optical recording layer
‘formed on the relief shape‘surface of the disk suﬁstrate,
the first optical recording layér and tﬁe second optical
10 recording layer being bonded, and light being focused
from the resin sheet side for the disk substrate'to the
first optical recording layer and the second optical
recording layer to recoxrd or.reproducé information,
where#n the disk substrate being a. disk substrate
156 processed by a satin-like finishing of the suxrface
“thereof, then transferred with the relief shapes toc the
satin-like finished surface thereof by heating and
bressing through compreésion molding using a stamper
 having relief shapes, the resin sheet being a resin sheet
20 processe@ by a satin-like finishing of the surface
theréof, then transferred with the relief shapes to the
satin-like finished surface thereof by‘heating and
pressing througﬁ comprgssion molding using a staﬁper
having relief shapes.

25 - In the above information recording medium of-the
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t hereof by heating and pressing through conpression nDIdlngzﬁgﬁﬁﬁzgpstanper

havi ng relief shapes, and the first optical recording | ayer and the second
optical 16 recording layer is bonded. BRI EF DESCRI PTI ON OF THE 'DRAW NGS 20

The above enbodi ments, aspects, and features of the present invention wll
be apparent nore in detail with reference to the acconpanying draw ngs; in

which: FIG 1A is a schematic perspective view of an optical disk according
1B |s a schenatic_sectional view of the

to a conve naI exa
above - opt&%g%egls%nvnngi? ff:§t oBEIRAa eCoORddRg ol a¥eRe 3onf i gur ati on of

16 | 21 Ap; 80 |2Lect|on nol di ng_apparatus for form ng a disk
substrate &Fﬁ‘? FRBRaFUFEAGR L thesdisk suhstaBtare views for

expl ai ni ng % roblen1of the conventional exanple; 5 FIG 4Ais a plan
view of a ¥PIFY %@*%%ssqﬂ by4B Fatinshike Fisdshhageof thend FIG 4C i s a
plan view of a read surface of the disk substrate,; FIGS. 5A and 5B are

vi ews showsHgIRfe thangel dhennbususfammed u[ithhehpl velbieft yhepea di sk

substrate obtained 10 according to the conventional method;
"to the satin-like finished surface thereof by heating and

bressing through compression molding using a stamper
having relief shapes, on the other hand, a second optical
recording iayer'is formed on the relief shape surface of
the resin sheet which is processed by a satin-like
10 finishing of the surface thereof, then transferred with

_ the relief shapes to the satin-like finished surface
thereof by heating and.preésing through-compression

 molding'using é_stagper-hafiﬁg relief shapes, and the
-first optical recording layer and the second optical

15 recording layer is bonded.

BRIEF DESCRIPTION OF THE DRAWINGS

The above embodiments, aspects, and features of the
present invention will be apparent more in detail with
-20 | reference to the acqompanying drawings, in which:
FIG. 1A is a schematic perspective view of an
opticél disk according to a conventional example, and
FiG. 1B is a schematic sectional view of the above
optical disk;

25.'. -FIG. 2 is a schematic view of the configuration of

16




FI GS» 6A and 6B are views show ng the results of measur eneA ABfI 245
~pldnarity of a disk substrate according to the conventional nethod; FlI GS.
7A and 7B are views showing the results of 15 neasurenent of the planarity
of a disk substrate according to the conventional nethod; FIGS. 8A and 8B
are views showing the results of nmeasurenent of the planarity of a disk
substrate according to the conventional method; 20 FIG 9A is a schematic
perspective view of an optical disk according to a first enbodi nent, and
FIG 9B is a schematic sectional view of the above optical disk; FIG 10

is a sectional wnewngéctivn KOYdpey bppasadis fdiefephinAla disk shown in FIG
9; 25 FIGS. 11A to 11C are sectional views showng a 17.21 April 2006

production st ep sabsthstamideeddolg RicodUsbiNerAl oARI i é¥hoadi Sk according to
the first enbodi ment- of the present invention; FIG 12 is a sectional view

of the key portions afresh BReawPEBECake diidi=A860T &i1Gihnghahesecond
enbodi nent of the present invention; FIG 13 is a sectional view of the

key portions of probeewpis @ik Sbwlente6nsllii@updel he second enbodi nent of
the present invention; 10 FIGS. 14Ato 14C are sectional views show ng a
5 FIG. 4A is a plan view of a signal surface, FIG 4B
. is a side view theraof, and'FIG 4C is a plan view of a
read surface of the disk substraﬁe;

FIGS. BA and 5B are views showing the results of
measurement of the planarity of a disk substrate cbtained

10 according to the conventional method;

FIGS. 6A ;ﬁd 6B are views showing the results of
measurement of the planarity of a disk substrate
according to the conventional~metﬁod}

' FIGS. 7A and 7B are views showing the results of

15 measurement of the planarity of a disk substrate
according‘to the conventional method;

FIGS. 8A and éB are views showing the results of
measurement of the planarity of a disk substrate
according to the conventional method;

20 FIG. 9A is a schematic perspective view of an
optical disk according to a first embodiment, and FIG. 9B
is a échematic sactional view of the abgve optical disk;

FIG. 10 is a sectional view of the key portions of
the optical disk shown in FIG. 9;

25 FIGS. 11A to 11C are sectional views showing a
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production step of the nethod of producing an optical di sk%éﬂt%'m?%g to
the second enbodi nent of the present invention; FIGS. 15A to 15E are
sectional views showing a 15 production step of the nmethod of producing an
optical ~disk according to the second enbodi ment of the present. invention;
FIG 16 is a schematic sectional view of a hard disk according a third
enbodi ment of the present 20 invention; FIG 17 is a schematic sectional
view of a-hard disk according a third enbodi nent of the present
invention; FIGS. 18A to 18C are sectional views showing a 25 production
step of a net hoHrefugiisausitany of Hiedndtidd & prodypriing 3606pkicedr ding to the
third enbodinment of the present invention; FIGS. 19A to 19C are sectional
vi ews showi ng adiphk coheoiriddng sterhef farsetdmdedddherpt aduthagpeedrmtd di sk 5
according to the third enbodi ment of the present invention;, FIG 20 is a
schemati c vi ew Bfiveriigononfi gurati on of a conpression nol di ng appar at us;
FIG 21 is a schematic view of the configuration of 10 the conpression
nol di ng appar at us; FIG. 12 is a sectiocnal view of the key portions of
5 the optical disk according to the second embodiment of
the present invention;
FIG. 13 is a sectional view of tbe key portions of
the optical disk according to the second embodiment of
the present invention;
10 FIGS. 14A to 14C are sectional views showing a
production step of the method of producing an optical
. disk according to the second embodiment of the present
invention;
FIGS. 15A to 15E are sectional views showing a
15 production step of the method of produecing an optical
disk according to the second embodiment of the present
invention;
FIG. 16 is a schematic sectional view of a hard
disk according a third embodiment of the present
20 invention;
FIG. 17 is a schematic sectional view of a hard
disk éccording a third embodiment of the present
invention;

FIGS5. 1BA to 18C are sectional views showing a

25 ‘ production step of a méthod_of producing a hard disk
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FIG+:22A is a plan view of an external heating elenent of ?ﬁé\PE!b?ﬂ?Pess. on
nol di ng apparatus shown in FIG 21, and FIG 22B is a view showi ng a
tenperature profile thereof; 15 FIG 23 is a schematic view of the
configuration of a center nold of the conpression nolding apparatus for
satin-like finished surface process; FIG 24 is a schematic view of the
configuration of a center nold of the conpression noldi ng apparatus for 20
satin-like finished surface process; FIG 25 is a schematic view of the
configuration of the conpression nolding apparatus; and FIGS. 26A to 26D
are views showi rgebhéinesul theothimbashoimnit of e preasatity of a disk
substrate 25 according to the present invention in an exanple. 19 21 April
2006 DESCRI PTI Oln@Enfidm ;PREFERRED EMBODI MENTS Bel ow, a detai |l ed _
explanation will be given of enbodi ments of the present invention by using
the 5 draw ngs. FirsucBubbel nentl9El &xe Hdtsonab GHRAWB! EKowigSRECT i ve. View
of an optical disk according to the present enbodi nent. An optical disk

DC fornms an apppoxdumtieny stéps kefl G sbaped Wet bradeditiea Hole Hif ormed at a
center portion thereof and is driven to rotate in a drive direction DR
b according to the third embodiment of the present
invention;
FIG. 20 is a schematic viéw of the configuration of
a compression moldiﬁg,apparatus;
FIG. 21 is a schematic view of the configuration of

10 the compression molding apparatus;

FIG. 22A is a plan view of an external heating
elément of the.compreSSion molding apparatﬁs shown in
FIG. 21, and FIG. 22B is a view showing a temperature
profile thereof;

15 FIG. 23 is a schematig view of the configuration of
a center mold of the compression molding appa?atus for
satin-like finished surface process;

FIG. 24 is a schematic view of the configuration of
a center mold of the compression molding apparatus for

20 satin-like finished surface process;

FIG. 25 is a schematic view of the configuration of
the cémpressioﬁ molding apparatus; and

FIGS. 263 to 26D are views showing the results of
measurement of the planarity of a disk substrate

25 . according to the present invention in an example.
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When:recording or reproducing information, light LT such as 24 APHE0G ght
of’a blue to -blue-violet color region is focused on an optical recording
filmin the 15 optical disk DC by an objective |lens COL having a nunerical
aperture of for exanple 0.8 or greater. FIG 9B is a.schematic sectional _
view of the above optical'disk. An optical recording layer RL is formed on
one 20 surface of a disk substrate Sub having a thickness of about 1.1 mm
conpri sed of polycarbonate resin etc. Further, a light transmtting
protection |ayer (coating |layer) PT having a filmthickness of about 0.1
mmis fornmed at the upper |ayer of the optical recording layer 25 RL 20
21 April 2006 When recording on or reproducing fromthe above optical disk,
light LT such as | aseigcrabirs dmausesribeaen ORimiafrs ens to the opti cal
recording layer RL from the light transmtting protection |ayer PT side. 5
At the time of reprodgbwdnaflieunihba Rt fakidhSkei LQegd{xeénU%!EEd i ght
reflected at the optical recording layer RL is received at a

i ght - r ecei Vi Ngembsdiiiint s8o £ PEES R Bh et windBah 1y «J8RgT aled by a signal
processing - circuit, and a reproduction signal i1s extra ted. 10 FIG 10 is
a sectiona view&fidgae key portions of an optical disk shown in FIGS. 9A
and 9$. : ‘ :

First Embodiment‘
FIG. 94 is a schematic perspective:view of an
optieal disk according to the present embodiment .
An optical disk DC forms an approximatély disk
10 shape with a éenter hole CH formed at a cenfer portion
thereof and is driven to rotate in a drive direction DR.
When recording or reproducing information, light LT
such as a laser light of a blﬁe to blue-violet cglor
region is focuse& on an optical recording Ffilm in thé
© 15 - optical disk DC by an objective lens OL having a-
numerical aperture pf for example 0.8 or greater.
FIG. 5B is a schematic sectional view of the above
optical disk.
An optical recording layer RL is formed on one
20 surface of a disk-substrate Sub having a thickness of
about 1.1 mm comprised of polycarbonate resin etc.
Furthér, a light transmifting protection layer (cecating
layer) PT having a f£ilm thickness 6f about 0.1 mm is |
formed at the upper layer of the optical recording layer

25 RL
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Rel i ef shapes for dividing track regions are provided in oné &PFHEQ%8 of a
di sk substrate 10 (Sub) forned of polycarbonate resin etc. An optical
recording 15 layer 11 (RL) is formed on this surface. Alight transmtting
protectiton layer (coating layer) 12 (PT) conprised of for exanple an
adhesive layer 12a and a polycarbonate resin sheet 12b is fornmed on the
optical recording layer 11. 20 The net hod of producing the above opti cal
disk will be explained below First, as showmn in FIG 11A a surface of
the disk substrate 10s fornmed of polycarbonate resin etc. is processed to
satin-like finished SthrdnacecSrdithe opr oe esspritiubitig SAicmN thé kebdvieni shed
surface can be perfornmed using 21 21 April 2006 | ater explained ,
appar at uses. Thephhsalrublskyr Laget IMowogbhess IRA¥ax Digithassabiédsdd b fi ni shed
surface is less than 50m Next, as shown in FIG 11B, the disk substrate

is b heated andnpsiehsead viehlanghte ampr epticdl Febdidithg!Iaper R, Framper (not
Illustrated) having relief shapes so as to transfer the relief shapes to

one satin-like thaishat tsunbaceriol bbetsdslons ubess ate s18s, The conpression
nol di ng process can be perfornmed using |ater explained 10 apparatuses. As
a result, sa di sk subsiy ghe f4{nd @EMREpibduttithi £fom the optical disk,

the #éturned light reflected at the optical iecording

layer RL is received at a 1ight—recéiving element, a

predetermined signal is generated by a signal processing

circuit, and a reproduction signal is extracted.

10 FIG. 10 is a sectional view of the key portions of

an optical disk shown in FIGS. 9A and 9B.

Relief shapes for dividing track fegions are
provided in,oﬁe surface of a disk subsﬁrate 1¢ (Sub)
formed of polycarbonate resin etc. An optical recording ’

15 layer 11 {(RL) is formed onlthis surface, A light
transmitting protection layer (coating layer) 12 (BT)
comprised of for example an adhesive layer 12a and a
polycarbonate resin sheet 12b is formed on thé cptical
recoxrding layer 11.

20 . The method of producing the abovg optical disk will
be explained below.

‘First, as shown in FIG. 11A, a surface of the disk
substrate 10s formed of polycarbonate resin etec. is

processed to satin-like finished surface S. The process

25 for satin-like finished surface can be performed using
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shapes contai ning projecting portions 10a in one surface t At ABAF2G08
obtained. In the both surfaces of the disk substrate 10, satin-Ilike

- finished shapes have not been 15 left, but the surfaces beconme mrror
surfaces expect for having relief shapes. Next, as shown in FIG 11C,
‘optical recording layer 'il is formed on the relief shapes surface of the
di sk* substrate 10. The optical recording layer 11 is for 20 exanple
stacked filnms of a dielectric film a recording film another dielectric
film and a reflection film For exanple, phase change recording materials
or magnet o- optlatdr reeplatihed dpphestadss Caheheatisd 36xéde recording firm
25 Next, polycarbonate resin sheet 12b is bonded to 22 21 April 2006 the
optical recordingudiaas kiabyomdhesiyeid-ayee #3ashbarsecede Wkt raviol et
curing resin etc. and the adhesive - layer 12a is cured by irradiation of

ultraviol et rayid#s dhaanste. | i ght transmitting protection layer (coating 5
| ayer) 12. The optical disk shown in FIG 10 can thus be produced.

According to the nethedtpfagpshausi g rae.opis Cahe diskK A6SREALAGS 0 the
present enbodi nent descri bed above, a disk substrate for form ng an

optical dbsk cafediedl@nabpiddied BNrdiACesshIdEsA ofli 8K1SURSWsahg DY
satin-like finishing of the surface thereof, then heating and
' stamper (not illustrated) having'relieg shapes so as to
tiansfer the relief shapes to one satin-like finished
surface of the disk substrate 10s. The compfession
molding process can be perfdrmed using later explained
10 apparatuses,
As a result, a disk substrate 10 formed with relief
shapes.containing projecting portions 10a in one surface
- thereof is obtained. In the both surfaces of the disk
substrate 10, satin-like finished shapes have not been
15 left, but the"surfaces become mirror ;yrfaces expect for
haﬁing relief shapes.
Next, as shown in FIG. 11C, optical recording layer
‘11 is formed on the relief shapes surface of the disk
substrate 10. The optical recording layer 1l is for
20  example stacked films of a dielectric filﬁ, a recording
film, another dielectric f£film, and a reflection film. For
exampie, phase change recording materials or magneto-
optical recording materials can be used as the recording
firm..

25 Next, polycarbonate resin sheet 12b is bonded to

22




pressing it by conpression nolding.using stanmpers having 'r@ﬂi@f’"%@gpes to
transfer the relief shapes to the processed surface by satin-Ilike -
finishing, whereby it.is 15 possible to produce with higher productivity a
di sk substrate having enhanced planarity without burrs or step differences
or bulges at the disk outer circunferential portion as in a conventional
I njection nol ded substrate. Further, because conpression nolding is
performed after 20 processing the surface of the disk substrate by satin-
like finishing, the way of escape of air can be kept in the conpression
mol di ng, so thatthai epbiddll eedoedinpilayeet Bl byl Adhdei veediagenntkgood nol di ng
can be perforned. Further, in the conpression nolding process where 25 the
relief shapes afermednsf erdtedvisldtheuaboyeradiiaked. ZhdARhé | adfi38vaubstrat e,
the di sk substrate can be processed sufficiently when the only outernost
| ayer of the di $kyesul® riat eured hgatiedadiskiphess adl tri=hebeéormaycael i ng ti e
for the processed object and the nold is short and 5 production efficiency
can be raised. f&eaorit: Hikbdi tenismilkeinptpmakcliGk 1ageer dbdwking t he present
enbodi ment differs fromthe optical disk according to the first enbodi nent
in that a &l uralayeriofizoprheabptrieadr disly shbunl sy ariss.ane simakee bkl G 12 is
a schematic sectional view of the
: ' produced.
According to the method of produéing an optical
disk according to the present embodiment described above,
a disk substrate for forming an optical disk can be
10 obtained by processing a disk substrate by satin-like
finishing of the surface thereof, then heating and
pressing it by compression molding using stampers havihg
relief shapes to transfer the relief shapes to the
processed surface by satin-like finishing, whereby it is
15 possible to produce with higher productivity a disk
- substrate having enhanced planarity without burrs or step
differences or bulges at the disk outer circumferentiai
pertion as in a conventional injection molded substrate.
Fﬁrther, because compression molding is performed after
20 - processing the surface of the disk substrate by satin-
like finishing, the way of escape of air can be kept in
the compression molding, so that air bubble does not
retain in the resin and good molding can ba-performed.

Further, in the compression molding process where

- 25  the relief shapes are transferred to the above disk
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optical disk according to the present enbodi ment wherein t%%’ﬂi?%
recording |l ayers are stacked. Relief shapes for dividing track regions are
15 provided in one surface of a disk substrate 10 (Sub) having a thickness
of about- 1.1 mm fornmed of polycarbonate resin etc. The first optical
recording layer Ilais forned on this surface. On the other hand, relief
shapés for dividing track 20 regions are provided in one surface of a resin
sheet 13 having a thickness of about 0.1 mmand being light transmtting
protection |layer. The second optical recording layer Ilb is formed on this
surface. The fi Fubsbmtcaltheedishlisnhsteyiey dahabanskddees@® second opti cal
recording layer |Ib are bonded by adhesive 24 T 21 April 2006 | ayer 14.

Furt her, as sho®nfficiEnEly3vhem thepbhltutawrertostirilayept b£ athediddlskhavi ng a
structure wherein three optical recording |ayers are stacked is al so

possi bl e. 5 Thesubstxdle dissheated ang staesssiiyr eheitdforescdslimgt keémeopt i cal
disk shown in FIG 12 in that the second optical recording |layer 11b and
the third opticébrrdcopdongssiayebjebi eat eahbone®bdl ianshéet haidh si-des of the
di sk substrate respectively, and a light transmtting protection |layer 10
(coating lbayer )pdddyd¥Eipncefifpidizaety can be raised. '

Second Embodiment

The optical disk according to the present
embodiment differs from the optical disk according to the
first embodiment in that a plurality of optical recording

10 .1ayers are stacked.

FIG. 12 is a schematic sectional view of the
optical disk according to the present embodiment wherein
two optical recording layers are stacked.

Relief shapes for dividing track regions are

15 provided in one surface of a disk sﬁbstrate 10 (Sub)
having a thickness of about 1.1 mm formed of |
polyqarbonate resin etc., The first optical recording
layer lla is formed on this surface.

On the other hand, relief shapes for dividing track

- 20 regions are provided in one surface of a resin sheet 13
having a thickness of about 0.1 mm and being light
transﬁitting protectioh layer. The second optidal
recording layer 1l1b is formed on this surface.’

The first optical recording layer lla and the

25 " second coptical recording layer 1lb are bonded by adhesive
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of for exanple a .bonding layer 17a and a pol ycarbonate r esPh APALH061 71 S
formed on the third optical recording |ayer 11c. The nethod of producing
the optical disk shown in FIG 12 will be explained below 15 First,
according to the production nethod simlar to the first enbodinent, a
surface of. the disk substrate 10 is processed to satin-{ike finished
surface S, then the disk substrate 10 is heated and pressed through
conpression nol ding using a stanper having relief shapes 20 so as to
transfer the relief shapes to one satin-like finished surface of the disk
substrate 10, ang,drheafirst optical. recording layer lla is formed on this
surface. On the other hand, as shown in FIG 14A, a surface of the resin

sheet 13s forned of pElMeAr bagatRoweSin) FEEC13 25n SppriaAssades asat i n-1i ke
finished surface S. The 25 21 April 2006 process for satin-like finished

surface can be HarfQinBdsk Ushidg! 2t SErd@thkal Nat-ARPehAdd!IHpTichd the case of
the resin sheet, the surface roughness of the satin-like finished surface

i s made sim | ar,d by di Slersubstr sty 15 4R bbesibesbodi nent. Next, as
shown in FIG 14B, the resin sheet is heated and pressed through -

conpr essi gn nol di ng gé NPptacad! MPElof( RALs | dd:4k026 e aaxi Bgodk alnicef shapes
so as to transfer the relief shapes to one satin-like finished

optical disk shown in FIG. 12 in that the second optical
recording layer 1llb and the third optical recording layer
1ic afe formed on the‘both sides of the disk substrate
respectively, and a light transmitting protection layer

10 (coating layer) 17 (PT) comprised of for example a
.bonding layer 17a and a polycarbonate rgsin sheet 17b is
formed on the third optical recording 1gyer llic.

The method of producing the optical disk shown in

VFIG. 12 will be gxplained below.

15 First, accprdiﬁg to the production metho& similar
to the first embodiment, a surface of the disk substrate
10 is processed to satin-like finished surface S, then
the disk substrate 10 is heated and pregsedrthrough
compression molding using a stamper having relief shapes

20 so as to transfer the relief shapes to.one satin-like
finished surface of the disk substr;te:lo, and the first
opticél.recording layer 1la is formed on this surface.l

On the other hand, as shown in FIG. 14A, a surface

of the resin sheet 13s formed of polycarbonate resin etc.

25 is processéd to satin~like finished surface S. The
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10 surface of the resin sheet 13s. The conpression nol ding Eﬂéﬁﬂk%xﬁhn be
performed using | ater explained apparatuses. As a result, a resin sheet

13. formed with relief shapes containing projecting portions 13a in one
~surface+ 15 thereof is obtained.. In the both surfaces of the resin sheet

- 13, satin-like finished shapes have not been left, but the surfaces becone
mrror surfaces expect for having relief shapes. Next, as shown in FIG
14C, the second optical. 20 recording layer IIb is formed on the relief
shapes surface of the resin sheet 13. Next, the first optical recording

layer Ila and t peosesordrophtintl NIRC FLidged avMeradd kaar BebpndedmlY an
adhesive layer 14 forned of ultraviolet curing resin etc. 25 and the

adhesi ve | ayer h4ih§ teedehplaindd hpfaaitudas0f 1R 62l cABEI b 3RQ6
ultraviolet ray. The optical disk shown in FIG 12 can thus be produced.

The nmethod of presusid@etheth@tiidacdi Sdughhewd of tHa EhGinllixe || be
expl ained below. First, according to the production nethod simlar to the

first enbodi "ENEinfsidd kae€add id)@hadbSkindiihst £8tehe Wl skSsENGRTSEHEL O
satin-like finished surface S, then the disk substrate 10 is heated and
pressed thyoughthe first embodiment.
Nexf, as shown in FIG, 14B, the resin sheet is
heated and pressed through compression molding using a
stamper (not illustrated) having relief shapes so as to
transfer the relief shapes to one satiﬁ-like finished
10 surfgce of'the.resin sheet 13s. The csmpression molding
process can be pe#forméd using later ggplained
apgaratuses . |
As a result, a resin sheet 13 formed with relief
shapes containing projecting portions i3a in one surface
15 theréof is obtained. In the both surfaces of the resin
sheet 13, satin-like finished‘shapes have not been }eft,
but the surfaces_become mirror surfaces expect for having
relief shapes.
Next, as shown in FIG. 14C, the second optical
20 recording layer 1lb is formed on the relief shapes
surface of the resiﬁ sheet 13.
.Next, the first_optical recording layer l1la and the
second cptical recbrding layer 11b are bonded by an

adhesive layer 14 formed of ultravielet curing resin etc.

25 and the adhesive layer 14 is cured by an irradiation of
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10 cénpression nol ding using a stanper having relief shapes 214¥r20G8,
transfer the relief shapes to one satin-like finished surface of the disk
substrate 10, and the first optical recording layer Ila is formed on this
surface.* On the other hand, as shown in FIG 15A, a surface 15 of the resin
sheet_  15s fornmed of polycarbonate resin etc. is processed to satin-Ilike
finished surface S. The process for satin-like finished surface can be
performed wusing |ater explained apparatuses. Next, as shown in FIG 15B,
the resin sheet is 20 heated and pressed through conpression nol ding using
a stanper (notuitrasiglstednyhaving relief shapes so as to transfer the
relief shapes to both satin-like finished surfaces of the resin sheet 15s.
The conpressi on nol dithg optibeadsslishnsliseympénf BIGed2usangtihat e expl ai ned 25
apparatuses. 27 21 April 2006 As a result, a resin sheet 15 formed with
relief shapes poodweni.ng projecting portions 15a in one surface thereof
-and relief shapes containing projecting portions 15b in other surface
-thereof is. obtai nedThenmétisodeifhpboduyiingC ebe Giptilkalr &sdk shbest ir5,
satin-like finished shapes have not been left, but the surfaces becone
mrror SuUrfacesl@xpscwilldrbdaanpilgined ileflowhapes. Next, as shown in FIG ",
15C, the second optical recording layer lib is forned on the relief shapes
' First, according to the production method similaxr
to the first embodiment, a surface of the disk substrate
10 is processed to satin-like finished surface S, then
the disk substrate 10 is heated and pressed through
io compression molding using a stamper having relief shapes
so as to transfer the relief shapes to one satin-like
finished surface of the disk substrate 10, and the first
optical recording 1ayerl11a is formed on this surface. -
On the other hand, as shown in FIG. 15A, a surface
15 of the resin sheet 153 formed of polycarbonate resin etc.
is processed to satin-like finished surface S. The
process for satin-like finished surface can be performed
using later explained apparatuses.
Next, as shown in FIG. 15B, the resin sheet is
20 heated and pressed through compressioﬁ molding using a
stamper (not illustrated} having relief shapes so as to
transfer the relief shapes to both satin-like finished
surfaces of the resin sheet 15s. The compression molding

process can be performed using later explained

26 - apparatuses.
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10 sérface of one. surface of the resin sheet 15, and the tﬁﬂfﬁ”%ﬁ@q%a
recording layer tic is formed on the relief shapes surface of the other
surface of the resin sheet 15. Next, as shown in FIG 15D, the first
-optical *15 recording layer |la and the second optical recording layer lib
are bonded by an adhesive. layer 16 fornmed of ultraviolet curing resin
etc. and the adhesive layer 16 is cured by an irradiation of ultraviolet
ray. Next, as shown in FIG 15E, polycarbonate resin 20 sheet 17b i s bonded
to the third optical recording layer [lic by adhesive |ayer 17a formed of

ultraviolet curing rgsip . elgsand the %p ﬁq‘ \iﬁtkoa ery gy 1s,,Gured by

irradiation of ultraviolet ray to forntt ransnt tlng roteﬁtlog

| ayer (coating | 5 dIS sho in FIG 13 can thus be

produced. 28 21 S?A% E% ;%lbta-g § %’9 n?kféo \éﬁo *Br BRI THF2ER opti cal

di sk according P dlnent descr,i isk substrate
tt?]e?_'ggf J!?C?%tllggb& ES Fon‘l&ftlnﬁ.nga%rcgeecX:B?%l%oerg:

and a.resin sheet tor formng an optl " f
Phe suriace tharsort Han naafrd, trh%S'%tZ%E.e% ¥*heecﬂ$5§; %%a%»etté‘: on
4179, 541, SRS A s LRI, SRR L S0
to prOduce mﬂthsggﬁggﬂhave not been left, but the surfaces become mirror
surfages expect for having relief shapes.
Next, as shown in FIG. 15C, the second optical
-récqrding'layer 11b is formed on the relief shapes
10 surface of one surface of the resin sheet 15, and the
third optiéal recording layei llc is formed on the relief
;hapes surface of the other surface of the resin sheet
15.
Next, as shown in FIG; 15D, the first optical
15 recording layer lla and the second optical recording
. layer 11b are bonded by an adhesive layer 16 forméd of
ultraviolet curing resin etc. and the ﬁdhesive_layer 16
is cured by an irradiation of ultraviolet ray.
Next, as shown in FIG, 15E, polycgrbonate resin
20 sheet 17b is bonded to the third optical recording‘layer
llec by adhesive layer 17a formed of ultraviolet curing
resin.atc. and the adhesive layer 17a is cured by
irradiation of ultraviclet ray to form the light
transmitting protection layer (coating layer) 17. The

25 optical disk shown in FIG. 13 can thus be produced.
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10 pfoductivity a disk substrate having enhanced planarity 21 ur £ s
or step differences or bulges at the disk outer circunferential portion as
in a conventional injection nolded substrate. Further, because conpression
nol ding*i s performed aft-er processing the surface of the 15 disk substrate
by satin-like finishing, the way of escape of air can be kept in the
conpression nolding, so that air bubble does not retain in the resin and
good nol ding can be perforned. Further, in the conpression nolding process
where 20 the relief shapes are transferred to the above disk substrate
and the resin sheet, Atbherdiirgk tsubbe matthodndf thedusiisy mnsbhpeicLln be
processed sufficiently when the only outernost |ayer of the disk substrate
and the resin sdigdd acaredirentted thadppeestednbddiment oddesarabkingpdvaye for the
25 processed objects and the nold is short and production 29 21 April 2006
ef ficiency can delirski sedstiatet hadps ooasin BAvetFort Pbiiidlg by ebtiapii cal
recordi ng | ayers descri bed above, optical recording |ayers except. for the
| ower nost opt i cdilsk eanrbé nptadyed by neRdeksihf ATk tdubatkd€€End ROr
exanple, in the structure having three optical recarding layers, with
respect t6 a reafdsiat aneet My tsheinfliled Rphiikalg beCeldlisagrhayer |1a formng
| ower nost | ayer of nore than 80% (for exanple 90%, the reflectance of
thereof, then heating and pressing them by compression
molding using stampers having relief shapes to transfer
the relief shapes to the processed surface by satin-like
finishing, whereby it is possible to produce with higher
| 10 productivity a disk substrate having enhanced planarity -
without burrs or step differences or bulges at the disk
outer circumferential portion as in a conventional
injection molded substrate. Further, because compression
molding is performed after processing the surface of the
15 disk substrate by satin—like finishing, the way of escape
of air can be kept in the compression molding, so that
air bubble does not retain in the resin and good molding
can be performed.
" Further, in the compression molding process where
20 the relief shapes are transferred to the above disk
substrate and the resin sheet, the disk substrate and the
resin sheet can be processed sufficiently when the only
outermost layer 6f the disk substrate and the resin sheet

are heated and pressed, therefore cooling time for the

25 processed objects and the mold is shoxt and production
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10 the second optical recording layer 11b is set to about 3bopdit§%bnhe
reflectance of the third optical recording layer Ilc is set to about 19%
Accordi ngly, data can be accurately recorded on and reproduced from each
of ‘the optical recording |ayers 15 wi thout disturbing the recording or
reproduction of data on or fromthe lLower optical recording | ayer. These
refl ectances may be adjusted by sequentially reducing the thickness of the
reflection films, conprised of alumnumor silver and alloys thereof,
formng the 20 translucent filns in the optical recording |ayers toward

t he ‘upper nost | efficichayr daknpodiaisat. An i nformati on recordi ng nedi um
according to the present enbodinent is a discrete type hard di sk obtai ned
25 by sheet nol di ng. IﬁheheqwnﬂESSIhmvhnid]p@uﬂﬂhhgdoﬁhﬂﬂﬂcﬂﬂ 30 21 Apri

2006 the first enbodinment is applied to a disk substrate of the hard di sk.
FIG 16 is a schermatdingseayéndalestrebadfabdvapecoptdicd@dressndiingr € hard di sk
apparatus according to the 5 present embodinent. Relief shapes 20a for
inparting a servéysisjRakbept efod aheblowdr@de Spitifduie retobdidigsiagabstrate 20,
a magnetic film21 is forned over the entire surface thereof, and a
silicone @ | ornéddiao bebhadatiranayetemd? i s forned
Foxr example, in the structure having three optical
recording layers, with respect to a reflectance of the
first optical recording layer 1lla forming lowermost layer
of more than B0% (for example 90%), the reflectance of
10 the second optical recording layer 1lb is set to about
30% and the reflectance of the third opticalrrecording
layer l1llc is set to about 19%.
lAccordingly, data can be accurately recorded on and
reproduced from each of the optical recording layers
15 without disturbking th; recording or reproduction of data
on or from the lower optical recording layer.
These reflectances may be adjusted by sequentialily
'reducing the thicknéss of the reflection films, comprised
of aluminum or silver and alloys thereof, forming the
20 - .translucent films.in the optical recoxding layers toward

the uppermost layer.

Third Embodiment

An information recording medium according to the
present embediment is a discrete type hard disk obtained

25 - by sheet molding. The compression molding method shown in
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10 tfereon as a coating layer. In the above hard disk, si gng\I1 gpglrzeoolﬁecorded
on or reproduced fromthe magnetic filnms 21 by a floating magnetic head
MH at the tip of a slider SL. FIG 17 is a .schematic sectional view of a
two- 15-sided &tructure hard di sk apparatus according to the present -
enbodi nent. Relief shapes 23a for inparting a servo signal are forned on a
top surface of a disk substrate 23, the first magnetic film24 is forned
over the entire surface 20 thereof, and a silicone oil or other |ubricant
| ayer 26 is forned thereon as a coating layer. At the same tine, relief
shapes 23b for Fheafixstgembodiotend disgrrailigdetd or Madkosulsstyateonk sur f ace of
the disk substrate 23, the second nagnetic film25 is formed over 25 the
entire surface therleafd dasld- a silicone oil or other 31 21 April 2006
| ubricant layer 27 is fornmed thereon as a coating layer. 1In the above hard
di sk, signals are re&3fdeth giz er selgraddaceecfioomilt eew iafsk amet- second
magnetic filns (24, 25) by a floating nagnetic head MH at the tip of a
slider 5 .SL. Asirededrottyreducinditheppbovmishacdotdioig deowhein FI G- 16
wi |l be explained next. First, as shown in FIG 18A, a surface of the disk
substrat e520s frremsehtobmbediamamtphous pol yol efin resin :
Relief shapes 20a for imparting a serve signal are
formed on one surface of a disk substrate 20, a magnetic
film 21 is formed over the entire surface thereof, and a
silicone oil or other lubricant layer 22 is formed
10 thereon as a coating layer.
In the above hard disk, signals are recorded on or
reproduced from the magnetic films 21 by a floating
magnetiec head MH at the tip of a slider SI..
FIG. 17 is a schematic sectional view of a two-
15 sided structure hard disk apparatus according to the
present embodiment.
Relief shapes 23a for imparting a servo signal are
formed on a top surface of a disk substrate 23, the first
magnetic £film 24 is formed over the en#ire surface
20 . thereof, and a silicone oil oxr othexr lubricant layer_26
is formed thereon as a coating layer.
:At the same time, relief shapes 23b for imparting a
servo signal are formed on a bottom surface of the disk

substrate 23, the second magnetic film 25 is formed over

25 the entire surface thereof, and a silicone oil or othex

31




10 etc. slightly thicker than the desired thickness of 0.2 ZMPE8 nmis
processed to satin-like finished surface S. The process for satin-like
finished surface can be perfornmed using |ater explained apparatuses. Here,
t he -surface r-oughness of the satin-like finished surface is 15 nade
simlar to the disk substrate of the first enbodi ment. Next, as shown in
FIG '18B, the disk substrate is heated and pressed through conpression

nol ding using a stanper (not illustrated) having relief shapes so as to 20
transfer the relief shapes to one satin-like finished surface of the disk

substrate 20s. IuBri®my esged 27 I8l SbAgedracLssm @aNabsoamgonaeer Usi ng
| ater explained apparatuses. As a result, a disk substrate 20 forned with

relief 25 shapes comhathé Ngbd¥ieOh8ed i iGkhOELidMS 2098 fdtor@edssi face 32 21
April 2006 thereof is obtained. In the both surfaces of the disk substrate

20, satin-like LépisdweddsbapescHRayers0tanaesbcodeihgnbtic thhemsuriaces becone
mrror surfaces expect for having relief shapes. Next, as shown in FIG

18C, filnms nadezsf Wy aMRESStiry WRHRELA hs.-uahna%tprm@tfﬁ &£ ar gethan relief
shapes 20a form ng surface of the disk substrate by for exanple sputtering
to thereby forngthe nagnetlc | ayers 21.
A method of producing the above hard disk shown in
FIG. 16 will be explained next.
First, as shown in FIG. 18A, a surface of the disk
substrate 20s formed of an amorphous polyoclefin resin
.10 etc., slightly thicker than the desired.thickness of 0.é
mm to 1.2‘mm is processed to ﬁatin-like finished surface
_S. The procesé for satin-like finished surface can be
performad using later explained apparatuses. Here, the
surface roughness of the satin-like finished surface is
;5 made similar to the disk substrate of the first
embodiment.
Next, as shown in FIG. 18B, the disk substrate is
heated and pressed through compreséion meolding using a
stamper {not illustrated) havingrrelief shapes sc as to
20 transfer the relief shapes to one satin-like finished
surface of the disk substrate 20s. The compression
moldiﬁg process can be performed uaing later explained.
Vapparatuses.

As a result, a disk substrate 20 formed with relief

25 shapes containing projecting portions 20a in one surface
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10 Next, silicone oil or another lubricant is coated to a i 21 AP Rness of
10°pmor less to thereby formthe |ubricant |layers 22. The hard di sk shown
in FIG 16 can thus be forned. A nethod of producing the above hard disk
shown it 15 FIG 17 will be explained next. First, as shown in*FIG 19A a
surface of the disk substrate 23s formed of an anorphous pol yolefin resin
etc. slightly thicker than the desired thickness of 0.2 mmto 1.2 nmis
processed to.satin-like finished surface 20 S: Then, as shown in FIG 19B,
the di sk substrate is heated and pressed through conpression nol ding using
a stanper (not theferf rig obkahned ngor the dfotbhapefaces af the disansfer the
relief shapes to both satin-like finished surfaces of the disk substrate
23s. 25 As a resvbstrateli2fk sabbirldke RBrifshedeshapeshhpeeindt BgeRl April
2006 shapes containing projecting portions (23a, 23b) in both surfaces
t hereof is obtalagt. Hut tthe botfacasr bacews ofirtde suhifskesubgiacat 023,
satin-like finished shapes have not been left., but the surfaces becone
m rror surfaceshaxpertrel@efoshygems.ng relief shapes. Next,, as shown in FIG
19C, filnms nade of a nagnetic material such as Pt-Co are formed on the top
surface arfid the bott dexsur&siceshoin LheFil.sk8eubSitlmat sady off @ar exanpl e
sputtering to thereby formthe first nmagnetic

ma¢gnetic material such as Pt-Co are formed on relief

shapes 20a forming surface of the disk substrate by for

example sputtering to thexeby form the magnetic layers

21.

10 Next, silicone o0il or another lubricant is coated
to a film thickness of 10 pm or less to theréby form the
lubricant layers 22. |

The hard disk shown in FIG. 16 can thus be formed.
A method of preducing the above hard disk shown in

15 FIG. 17 will be explained next.

First, as shown in FIG. 193, a surface of the disk
substrate 23s formed of an aﬁorphous pblyolefin resin
etc. slightly thicker than the desired thickness of 0.2
mm to 1.2 mm is processed to satin-like finished surface

20 S. Then, as shown in FIG. 19B, the disk substrate is |
heated and pressed through compression molding using a
stampér (not illustrated) having relief shapes so as to
transfer the relief shapes to both satin-like finished
surfaces of the disk substrate 23s.

25 ' As a result, a disk substrate 23 formed with relief
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10 layer 24 and the second magnetic |ayer25. Next, sili cone2bP 70080t her
| ubricant is coated to a filmthickness of 10 pmor less to thereby form
the Jlubricant |ayers (26, 27). The hard disk shown in FIG 17 can thus be
formed.-. 15 In the above configuration, instead of the magnetic |ayers, it
Is al so possible to formfilms of phase change recording materials or
magnet o-optical recording materials such as enunerated in the first

enbodi ment and form over themprotection filnms of ultraviolet curing 20
resin etc. as coating layers so as to obtain an optical disk of the phase
change system oshapegnebataphimalpropedtidighgosysiram (28a¢ @ 3b)ngntleottthe above
met hod of producing the hard disk of the present enbodi nent, the disk
substrat e forneshrf£veisn thbisofivdy ebedinesl.t he {Hotvehi surticea df sthesubstrate
34 21 April 2006 having a surface of enhanced planarity free fromthe

bul ge or recesseisktsubberatd 23, Ceatindlakentiml sheelyishapesihavensét ve to a
one-si ded or two-sided disk obtained by injection nolding and free from

the fine step diddrene®éesodt dike bGrfdirsnBbdodie rdasor OsurHanapesxghtitdes’ at
the inner circunference unavoidable in injection nolded di sks and step

differencgs at #die HaebhyngeTdds 3hgpsl .Stinctive to an assenbl ed nol d.
~Further, even with a hard disk or optical disk, in '
Next, as shown in FIG. 18C, films made of a
magnetic matexrial such as Pt-Co are formed on the top
surface and the gottom surface of the disk substrate by
for example sputtering to thereby form phe first magnetic
lb layer 24 and the second magnetic 1ayer25.
| Next, silicone c¢il or another 1ub¥icant is coated
to a film thickness of 10 pm or less to thereby form the
lubricant layers (26, 27).
| The haxd disk shown in F¥FIG., 17 can thus be formed.
15 In the above configuratiqn, instead 6f the magnetic
laYers, it is also possible to form films of phase change
recording materialé or mégneto—optical recording
materials such as enumerated in the fir;t embodiment‘and .
form over them protection films of ultraviolet curing -

' 20 resin etc. as coating layers sc as to obtain an opti¢a1
diék of the phase change system oxr magngto—optical
recording system.

According to the above method of producing the hard

disk of the present embodiment, the disk substrate formed

26 | in this way enables the production of a disk substrate
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10 the nethod of recording or reproducing a signal using a 2 Ipipﬂhgoq?ead,
since the planarity of the optical disk is enhanced, the possibility of
the head colliding with the bulge at the outer circunference or the step
differenrces or burrs at the inner circunference is redueed. 15 In a hard
di sk, since a servo pattern or a clock signal is formed by pits at the
time’of formng the disk, a |large nunber of conplicated and expensive
servo witers need not be prepared and a clean roomfor the sane and
wite time of the servo signal are also not necessary, 20 therefore the

drive assenbly hatEngan shersbwideeafBancalplapiatyCiEPGe afkRPheal di sk as
descri bed above, the occurrence of an air |ayer caused by the bulge at the

outer circunferpitge icr THERSESS A, tRY uteRCcLRdmzabbhOikl abgibge outer
circunference can be used, and therefore 25 inprovenent of the recording

capacity is posgidthctifelio ADlohk-20851 Bl eWo-HQIAr 8551 b taRhed NGy
apparatuses will be explained which can be used in above enbodi nents.

(Direct Heatingidy@utiicdeslo MY BadABRA atus) ufd @indOsisp @igebeomtds view of

the configuration of 5 a conpression nolding apparatus for pressing and
hot pressisng a &idhlo tthanadid trlelfass N stBRSdr (GuRbek NS tnaf idfled an to 100

ptm or a disk substrate (thickness of 0.2 nm to 2.0 mm) to transfer a
relief pattern &frddi@esbAd®anavbi@iied inNib NE-tibaSEM aTRdk Feta
- step differences at the parting sﬁrface distinctive to an
assembled mold.
Further, even with a hard disk or optical disk, in
10 the method of recording or reproducing a signal using a
flight head, since the planarity of the optical disk is
enhanced, the possibility of the head colliding with the
bulge at the outer circumference or the step differences
or burrs at thé inner circumference is reduced.
15 7 In a hard disk, since a servo pattern or a clock
signal is formed by pits at the time of forming the disk,
a. large number of complicated and expensive serve writers
need not be prepared and a clean room for the same and
write time of the servo signal are also not necess;ry,
20 .therefore the drive assembly time can be shortened.
When producing an optical disklag described above,
the oécurrence of an air 1a§er caused by the bulge at the
outer circumference is suppressed, even the end portion

at the outer circumference can be used, and therefore

26 improvement of the recording capacity is possible.
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10 A+<conpression nol di ng apparatus 100a has a press upper 5I1 5‘1"8'1‘?0%1, an
upper heating platen 102, an upper nold 103, a heat rel ease sheet 104, a
center nold guide 105, a first center nold 106, a stopper 107, a vacuum
hol e 108, a first stanper 109, a second stanper 110, -a 15 second center
nmol d 111, a stopper 112, a heat rel ease sheet 113, a lower nold 114, a
| oner heating platen 115, a press lower platen 116, and a hydraulic ram
117. The above conpression nol ding apparatus 100w is a three nolding
cl anpi ng speed, 30-ton automatic hydraulic 20 press which has a position
‘control mechani sm Thelappeonpnessiomenohdldds appitytukbs) walk Bd xed to the
heating platens of the press. The center nold is structured to be able to
be further dividedainéd whizh €hs bé nsedeiwfabovBeemimdiigntan be evacuat ed.
25 A resin sheet or a disk substrate 120 is clanped by 36 21 April 2006 the
two stanmpers (109, lif)rect Hhethhpwwosaiddd Mandiddeppapacssed and heated by
heaters (upper heating platen 102 and |ower heating platen 115) for
heating the upper anglc. @adehisndlghemaspeoticweby the acheiperadilsheocBC to 50C
5 higher than the glass transition tenperature of the resin sheet or the
di sk subssr at e al 20npoeddieonchyliimnspparities foel pbedssshapesddod he st anpers
(109, 110) to the resin sheet or the disk substrate 120. As shown in FIG
20, the upper heabbimy pl aightlfPansmitting resin sheet (thickness of
10 pm to 100 pm) or a disk substrate (thickness of 0.2 mm
to 2.0 mm) to transfer a relief pattern of the stamper
thereto in the present embodiment.
10 A compression molding apparatus 100a has a press
upper platen 101, an upper heating platen 102, an upper
mold 103, a heat release sheet 104, a center mold guide
105, a first center mold 106, a stopper 107, a vacuum
hole 108, a first stamper 109, a second stamper 110, a
15 second center mold 111, a stopper 112, a heat release
sheet 113, a lower mold 114, a lower heating platen 115,
a press lower platen 116, and é hydraulic ram 117,
The above compression molding apparatus 100a is a
three molding clamping speed, 30-ton automatic hydraulic
20 . pPress which has a position control mechanism.
The upper and lower molds (103, 114) are fixed to
the héating platens of the press. The center mold is
structured to be able to be further divided into two. The

inside of the cavity can be evacuated.

25 - A resin sheet or a disk substrate 120 is clamped by
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10 is attached to the press upper platen 101 of the press 25681 A3084 up
‘and down by the hydraulic ram 117 etc., the upper nold 103 having a fl at
surface is further fixed thereto, and heat rel ease sheet 104 of thickness
~of 2. mm- or less, that is, an elastic nenber having good heat 15
conduction, is bonded to the surface of the upper nold 103. The elastic
menber functions to absorb deviations in parallelismacconpanying repeated
up and down novenent of the hydraulic ram 117 or heat expansion occurring
at 20 the time of heating the heating platen and deviations in parallelism
of the upper, c&heetwo artgmpewer (109, d310} Hanthe vasoveo casity andabhen t he
entire surface of the nold to be uniformy pressed. However, an elastic
menber gener al | prastsd andahe2ted gr heatdnss dhpp@t hesding plates BO2 nade as
thin as 37 21 April 2006 possible to enable the nol'd to be heated through
the thermal i nsidiatorer hketing pliaken driBiback Hewttinghehdagipercamdiuct i on

wi || become poor and the formation tinme will becore |onger. 5 Therefore,
it is desirabl eléwetis®ldsheaspacli®ase tsheebmairaturel 5%t ite s@wber
containing boron nitride or another material superior in heat conduction
(0.4 mm tohi ck, higiter WhaShtlhe kflassSttdreanien. tduptratpro i thaasesin TC- BG

vpe). #heet or the disk substrate 120 to thexeby transfer the
relief shapes of the stampers (109, 110) to the reéin
sheet or the disk substrate 120.
ZAs shown in FIG. 20, the upper heating platen 102
i0 is attached to th; press upper pléten 191 of the press
100a moved up and down by the‘hydraulic‘ram il? ete., the
uppear mold 103 having a flat surface is further fixed
thereto, and heat release sheet 104 of thickness of 2 mm
or lessf that is, an elastic member having good heat
15 conduction, is bonded to thg surface of the upper mold
103.

The elastic member functions to absorb deviations
in parallelism accoﬁpanyihg repeated up and down movement
of the hydraulic ram 117 or heat expansion ;ccurring at

20 the time of heating the heating platen and deviations in
paralleiism of the upper, center, and lower molds
themselves so as to enable the entire surface of the mold
to be ﬁniformly pressed.

However, an elastic member generally acts as a

25 w thermal insulator, so if it is not made as thin as
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10 (External Heating Conbi ned Type Two-Si ded Mol di ng Appar§?ﬁ§§"%9qg 21 is
a schematic view of the configuration of a conpression nolding apparatus
jointly using heating of the center nold by an external heating device in
addition 15 to the heating fromthe heating platens of the press in the
conpressi on nol di ng apparatus shown in FIG 20. As the external heating

el ement, a near-infrared ray heater wunit IL is inserted fromthe outside
in the state where the nold assenbly is opened in conjunction with the up
20 and down novenent of the nolding nmachine. Apart fromthe above ‘
configuration, phesitasl tof ehdlleC @Rk PollAlUcOBe i KeatedbehAdidralkhy the sane as
t he conpression nolding apparatus shown in FIG 20. Wen manufacturing a

di sk of a di anetérmfl 136uldlor,2%htHE HAXARB| GrawduckheNk: itheFh&at 22A, the
above near 38 21 April 2006 infrared ray heater unit IL is conprised of a

plurality of (éédadd@banserilbecbre o Rhe dndWorsatidiviakediiay |anps
(the drawi ng showi ng the position of the filanment - FM arranged at a pitch

of 20 M in a |wegoritoushggr HS and 6 is separated fromthe center nold by a
di stance of 20 mm to nmake the irradiation intensity uniform The intensity

of the inkrared raysthéRedde,t Be iflLe B80S - i ukar §thdady rhgai L unit IL,
as shown in FIG 22B, is substantially uniformacross the size W5 of the

sheet of an elastic member containing boron nitride or
another material superior in heat conduction (0.4 mm
thick, made by Shin-Etsu Silicon Co. Ltd.,-product name:
TC-BG Type) .
10 {External Heating Combined Type Two-Sided Molding
Apparatus} |
FIG. 21 is a schematic view of the configuration of
a compression molding apparatus jointlé usging heating of
the center mold by an external heating ﬁevice in addition
15 to the heating from the heating platens of the press in
thé compression molding apparatus shown in FIG. 20. As
- the external heating element, a near-infrared ray heater
‘unit IL is inserted from the outside in the state where
the mold assembly is opened in conjunction witﬁ the up
20 and down movement of the molding machine. Apart from the
above éonfiguration,'the-rest of the configuration is
substéhtially the same as the compression molding
apparatus shown in FIG. 20.
When manufacturing a disk of a diameter of 120 mm,

25 for example, as shown in FIG. 22A, the above near-
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10 workpi ece WK, that is, the resin filmor the resin sheet2!pBIRPO6
processed. The above near-infrared ray heater unit IL is inserted between
t he upper nold 103 and the first center nold 106 and between the second
center nold 111 and the 15 lower nold 114 rn the state where the nold
assenbly is opened.and rapidly heats the center nold (106, 111)
selectively to heat the filmor the sheet inside the center nold to a
tenperature exceeding-its glass transition point, however, when the rapid
heating is 20 finished, it swiftly is retracted to the outside of the
press. |n conjunfxagrdwrdyh heaiter 4t MRdiaddmprissd 1df a pllacabidy rise to
heat and press the sane fromthe upper nold 103 and |l ower nold 114. For
exanpl e, by irredi(&kninstemicel i)y afedekamsld Ar KW2bed:H-iSEeapdd, rdyhe surface
tenperature of the center nold 39 21 April 2006 can be raised to from 120C
to 200C. Thus, lawpssi(tige chilingt siswiak o @osetiah Jeathengilamédwd, the
heating and pressing tinme of for exanple nearly 120 seconds required in
the direct heatiMgageidind atcanpbesksber tened ihoa IHip WeaBRhe, B amaconds or
| ess. (Center Molds for satin-like finishing process) In the above
conpr essi 6n nolidi BgpaPPAIAERSm StitenBer Mldld BY antithtee2ds duy mehangi ng
the mandrel of the center nold, it is possible to obtain a conpression

to make the irradiation intensity uniform.

The intensity of the infrared rays (IR} of the
above near-infrared ray heater unit IL, as shown in FIG.
22B, is substantially uniform across the size WS of the

10 workpiece WK, that is, the resin f£ilm or the resin sheet
being processed, |

The above‘near—infrared ray heater unit IL is
inse;ted between the upper mold 103 and the first center

" mold 106 and between the second center mold 1li and the
15 lower mold 114 in the staterwhere the mold assembly is
opened and rapidly heats the center mold (106, 111)
selectively to heat the film or the sheet inside the
_center mold to a temperature exceeding-its glass
transition point, however, when the-rapid heating is
20 finished, it swiftly is retracted to ﬁhe outside of the
press. In conjunction with this, the ﬁydraﬁlic ram 117
staﬁté to rise to heat and press the same from the upper
mold 103 and lower mold 114.
For example, by irradiating near-infrared rays for

2b 10 saconds, the surface temperature of the center mold
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10 ol di ng process apparatus giving the surface of the resi A AP3R%r resin
sheet a satin-like finish and thereby capable of serving both to preform
the satin-like finish and formrelief shapes at the two sides. FIG 23 and
FIG .24 are schematic views of the 15 center nold part for the conpression
mol ding for giving the surface of the resin filmor resin sheet a
satinm-like finish in advance. The rest of the structure other than the
‘center nold is substantially the same as that of the conpression nol ding
apparatus of FIG 20. 20 As shown in FIG 23, a center nold part 50a has a

center nold guidg,5le laa_.ﬂ‘sie&s;:oc%eizgﬂy( ggSEG%%;vacuum hole 53, a stopper

54, glass fiberfil fluororesin sheets a, a), an Oring 57, a second

center nold 58, and &3t ORPEEs2Z clmbi [ eS] h t | substrate
120 is 40 21 April 2006 ériig%pesa"’ %e?meel-rglr&?\a\'gﬁg+€sa§1 Pikefta Q?Fg%’? resin .

sheets (55a, SGaiapd t@x@”ﬂégi(?ﬁlgogna%%gq,iﬁghgﬁné bel EB0SLBhpRe 11 ne

satin-like finish unevenness (for exanple aver age surface roughness

Ra is 25 M Lo SRy 190 blEoruss bbb Gh LIE HANE LA hobldgroresin

sheets (55a, b56a) dand give the su si.n shee e disk

SUbst rat e 20 acsatiddhikEetidieSh: £IN%ANRYE W Apohlbes] oLl uororesin
sheets (55a, 56a) are sheets conprised of glass fiber ¢ oth
B (Center Molds for satin-like finishing process)
In the above compression mol&ing apparatus shown in
FIG. 20 and FIG. 21, by changing the mandrel of the
center mold, it is possible to obtain a compression
10 molding process apparatus giving the surfacérof the resin
film or resin sheet a satirn-like finish and thexeby
capable of serving both to preform the satin-like finish
and form relief shapes at the two sides.
FIG. 23 and FIG. 24 are schematic views of the
15 center mold part for the compression molding for giving
the ‘surface of the resin film or resin sheet a satinﬁlike
finish in advance. The reét of the structure other than
the center mold is substantially the same as that of the
compression molding apparatus of FIG. 20.
20 . | As shown in‘FIG. 23, a center moid part 50a has a
center mold guide 51, a first center mold 52, a vacuum
~ hole 53, a stopper 54, glass fiberfil fluororesin sheets
(55a, 56a), an O—ring.ST, a second center mold 58, and a
' stoppgr 59.

25 The resin sheet or the disk substrate 120 is
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10 i mpregnated with a fluororesin or adhesive sheets (for 3§£Wﬂi%gothukoh
Chémical Industries Ltd.: AFG 100). Further, while the above adhesive
sheets are used attached to the inside surfaces of the center nold,
simlar nol ding may be perfornmed by -gripping the résin 15 sheet or disk
substrate between fluororesin-inpregnated glass fiber cloths (for exanple,
75 m'thick, product name: Fluoroglass Sheet) without use of .a adhesive.
Further, as shown in FIG"' 24, a center nold part 50b has a center nold
guide 51, a first center nold 52, a 20 vacuum hole 53, a stopper 54,

satin-like finighiglead %téééb,tw%?ias@rfi@é&km AlorfrefGPecent er mol d 58,
and a stopper 59. The resin sheef or the disk substrate 120 1s gripped

between (he t0(o6] | ek kend | nplell AkPhol a0k 5 35500  clideLanpyessi on

nol ded to transfer the tine satin 41 21 April I ni sh unevenness

of the surfacesgpfe thesigaiine !ﬂik@shfdﬁ%ﬂnﬁéé‘té%ﬁ(gﬁ%ﬁlr%%lh%”d t her eby

give the surfaces of the resin sheet or the dis dte 120 a -
satin-like fini 0 I e ve " i ngli finis | at es”

(55b, 56b) my”%i‘—“‘fa i %‘Qﬁfnpékfge”gb@%fsi?‘g T Thi'€ 51 & gms ) 38 et o wi t h
Si C or al ym na powders(6p" X JHRLE £442G s RVEH.AYS.SLI A5QQUEMIESS Ra is 6

pmto 13 m) or _
56a) and give the surfaces of the resin sheet or the disk

substrate 120 a satin-like finish.
The above glass fiberfil fluororesin sheets (55a;
563) are sheets comprised of glass fiber cloth
10 impregnated with a fluororesin or adhesive sheets (for
example, Chukoh Chemical Industries Litd.: AFG-100).
Further, while the above adhesive sheets are used

attached to the inside surfaces of the center mold,

similar molding may be performed by gripping the resin

15 sheet or disk substrate between. fluororesin-impregnated

glass fiber cloths (for example, 75 pm thick, product

hame: Fluoroglasé Sheet) without use of a adhesive.

Furthef, as shown in FIG. 24, a center mold part
_50b has a center mold guide 51, a first center mold 52, a
20 vacuum hole 53, a stopper 54, satin-like finish plates
(55b, 56b), an O-ring 57, a second center mold 58, and a
stoppér 59,
The resin sheet or the disk substrate 120 is

gripped between the two satin-like finish plates (55b,

25 56b) and compression molded to transfer the fine satin-
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performed with etching treatnment (for exanple, the 10 averaaépﬁﬂk%g@e
roughness Ra is 27 pmto 37 pm) on one surface. In the conpression
nol di ng apparatus shown in FIGS. 20 and 21, asthe nethod for correcting
~the parallelism between the press platens, it is possible to not use an 15
el astic nenber, but, as shown in the schematic view of FIG 25, to provide

the tower nold with a ball joint 118 or other-relief having curvature .
between the lower nold 114 and the | ower heating platen 115, and attach
the lower nmold 114 to the | ower heating platen 115 via the 20 ball joint

118 to enabl e i1like fhaighveiewvaiyiepal s |thlel sGrfaied bbetiod\saanablexd he
pressure applied to the upper, center, and lower nolds at the time of

pressing to be firmidd phhtes M55L, SWWQhWe@ ghabt thd hRIrERSEE toff S A
self-aligning bearing. 25 (Exanple) 42 21 April 2006 Di sk substrates for

optical disks Wi rok@AUSKsLDYr the dmikhedbofrdte0duoti Qhtaacoikng to . the:
first enbodinent and were exam ned for planarity. Here, the disk
substrat es bei nginilsaduced have the 5 shapes shown in FIGS. 4A to 4C. FIG
26A to 26D are views showi ng the nmeasurenent results of the planarity

in the viginity of amepu:@impi6l I endf8608t haltiandiné ﬁlmasﬂl pkatdipstrate
produced by the
(55b, 56b) may be for example sUS304 1.5 mm thick plate
_sandblasted with SiC or alumina powderi(for'example, the
average surface roughness Ra is 6 pm to 13 um.) or
performed with etching treatment (for example, the
10 average surface roughness Ra is 27 um‘to 37 pym.) on one
surface.
In the compression ﬁolding apparatus shown in FIGS.
20 and 21, as the method for corrécting_the p;rallelis@

between the press platens, it is possible to not use an

15 elastic member, but, as shown in the schematic view of

FIG. 25, to provide the lower mold with a ball joint 118
or other relief having curvature between the lower mold
114 and the lower heating platen 115, and attach the
lower mold 114 to the lo;er heating platen 115 via the

20 ball joint 118 to enable it to be given any parallelism
and thereby enable the pressure applied to the upper,
'centef, and 1owe£ molds at the time of pressing to be
made uniform. If connected by a shaft, the result is a
self-aligning bearing.

25 (Example)
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producti on nmethod according to the first enbodi nent. The 1024 5ert 2095
denotes a position on the disk X(mr), while the ordinate denotes a height
of the surface Y(pm). In the figure, FIG 26A, 26B, 26C, and 26D
correspond to the neasurenent results at positions rotated O degree, .90
degrees, 180 degrees, and 270 degrees cl ockw se around 15 the center of the
disk'froma reference radius position when setting a radius position
serving as a reference of the disk. Note that the results are alnost the
same as those of the signal surface and the read surface, In the vicinity
of the outer circunfpisitdwisteated, for?0pthedkr diskBoweangaibdasyd gt ge of the
disk and there are no burrs seen. Further, in the-disk substrate produced
by the producttitenmeehbdhbfeieddetipt adkbeding Ho eRBOLiENt, both of the
occurrence of burrs and step differences such as 25 above in the vicinity

of the innernosmbdidaneherandl wWetedeatdinddl £br ZMastippl essed. According to
t he present enbodinent, by gripping a resin sheet or a disk substrate
processed to a sati nHédke thei aish dwplsweabed MRinbappadiicaiindatieatiang and
pressing the 5 sane, it is possible to easily obtain a resin sheet or a
~di sk substr at e shapeBgshdWrmEimBFIEs. Sirgral 4@ the two sides w thout regard

to thickness as conpared with conventional formation where nold parts had
to be designed, FIG. 26A to 26D are views showing the measurement
results of the planarity in the vicinity of an outer
circunferential end of the disk substrate produceq by the
production method according to the first embodiment. The
10 abscissa denotes a position on the disk X{mm), while the
ordinate denotes a height of the surface ¥Y(um). In the
figure, FIG. 26A, 26B, 26C, ;nd 26D‘cqrrespond to the
measurement results at positions rotated 0 degree, 90
degrees, 180 degrees, and 270 degrees clockwise around
15 the center of the disk from_a referenqé radius position
when setting a radius position serving as a reference of
the disk. Note that the results are almost the same as
tﬁose of the signal surface and the read surface.
In the vicinit§ of the outer circumferential end.Z,
20 there is no longer any bulge of the disk and thére are no
burrs seen.
lFurther, in the disk substrate produced by the
production method according to thé first embodiment, both

of the occurrence of burrs and step differences such as

25 above in the vicinity of the innermost diameter A was
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fabricated, and exchanged in order to change the 10 thi ckneg%apﬂlnzogﬁtical

di sk of single layer, or an optical disk of nultiplayer of a two- .to
three-layers structure can be fornmed without the tine and expense to
fabricate nold parts or the work of exchanging the sane. 15 As.the disk
substrate, for exanple, any one-sided or two-sided substrate having a-

thi ckness of 0.2 mMto 2.0 mmcan be formed, the orientation strain at the
time of injection and cooling which cannot be achieved.in injection
molding is extrenely small, and a flat disk 20 having no recesses or bul ge
at the outer cisurnHessedce or burrs or step differences at the inner and
outer circunference can be achieved. Application to hard disk nedia other
t han optical disks i #cebsdiqgsei bhe pdeasehbesnbddiment| st ogdiiplsng di sks
having an 25 extrenely small birefringence at both the inner and outer 44 C
21 April 2006 cresiunisbeetces acadishl subdiratehpeuedsebutd hersattihelsiasi n sheet
can be cut into any size, it is easy to handle large to small sized disks
Wi t hout preparfingsii béevent twol deamaats bhathedditlgSand plidssehgnthd

t hi cknesses, which could not be obtained up until now without changing the
mol d part$; becowme,pédssiblmgsible byo dhl%amgldﬂg:dﬂ&Eat beednemsebfot he resin
sheet used. The tinme

disk substrate having information signal at the two sides
without regard to thickness as compared with conventional
formation where mold parts had to be designed,
fabricated, and exchanged in oxder to phange the

10 thickness,

An optical disk of single layer, or anrbptical disk
of multiplayer of a two- to three-layers structure can be
formed without the time and expense to fabricate mold
parts-or the work-ﬁf exchanging the same.

15 As the disk substrate; for example, any one-sided
. or two-sided substrate haviﬂg a thickness of 0.2 mm to

2.0 mm can be formed, the orientation strain at the time

of injection and cooling which cannot be achieved in
injection molding is extremely small,'and a flat disk
20 having no recesses or bulge at the outer circumference or
burrs or step differences at the inner and ocuter
circumference can be achieved. Applicétion te hard disk
media other than optical disks is also possible.
Further, in optical disks, disks having aﬁ

25 H extremely small birefringence at both the inner and outer
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spent on the design and fabrication of the nold parts is shbAPE®Gand t he
nof d parts need not be manufactured, so 10 the speed of devel opnent and
manuf acture can be increased and costs cut. In the hard disk, since a
servo pattern.or a cloctk signal is formed by pits at the ti.me of forming

t he di sk, a large nunber of conplicated and expensive servo witers 15
need *not be provided, so a-clean roomand the wite tinme of a servo signal
are al so not necessary and therefore the drive assenbly tinme can be
shortened. - The present invention is not limted to the above enbodi nments.

20 For exanpl e, chibeufitrenakbs’ 660 isa0nb a@idveanot linited to the |ayer
configuration, the materials, thicknesses, etc. of the nagnetic |ayer or

the protection | ayerFu@itht | She 98k AGsHRNE b 4SS Chibegkd nlyhgsabove
enbodi nents. These can be suitably selected. 25 Further, the matetrials etc.

of the disk substrad Ay 24 widle 200§e sBQh'é;'E‘ehedléle LAgndheve

materials. Any material that can be processed into a disk shape by the

conpr essi on  MDLEeFgrRig0aesse £t B814S CShch tﬂuémrﬂllé&soweélfﬂ%mcat Il ons
can also be nmade to an 5 extent not changing the gist of the present

i nvention.s Accergdimisk@s] henduil hod18fndy 8dUGHAL AR hﬂf&{mt gy recording
medi um of the present i nvention, in the process

without changing the mold parts, become possible just by
éhanging the thickness of the resin sheet used. The time
spent on the design and fabricati;n'of the mol& parts is
shortened and the mold parts need not be manufactured, so
10 the speed df development and manufacture can be increased
and costs cut.
In the haxrd disk, since a serve pattern or a clock
signal is formed by pits at the time of forming the disk,.
a large numbexr of complicated and expensive servo writers
15 need not be provided, so a.clean room an& the write time
of a servo signal are also not necessary and thergfore
the drive assembly time can be shortened.
The present invention is not limited to the above
embodiments.

.20 N For example, the optical recording layer is not
limited to the layer configuration, the materials,
thickﬁesses, etc. of 'the magnetic layer or the protectipn
layer or othex coating layers desoribed in the above
embodiments. These can be suitably selected.

25 ' Further, the materials etc. of the disk substrate
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of producing the optical disk or other information recordiﬁ&Aﬁﬂﬁgﬂﬁy it is
possi ble to produce a disk 10 substrate or a resin sheet having enhanced
planarity with high productivity. According to the production apparatus
for an 4 nformation recording nmedium of the present invention, as - the
production apparatus for optical disk or other 15 information recording
medium it is possible to produce a disk substrate or a resin sheet having
enhanced planarity wth high productivity. According to the information
recordi ng medi um of the present invention, as the optical disk or other 20
i nformati on recarelimg nedited tdahe hbow awteeihla) ARy ondmidian €waor di ng
medi um wherein a di sk substrate or a resin sheet can be produced which has

enhanced pl anatadr belpirbobs gt InddUat didk ¥hadd bl tARN bbmpdRBiGAAI VB 1. A
nmet hod of producing an information 5 recording medi um conprising steps of:
processing a sutidiatidgobracehslcanubat éad® by satin-like finishing, heating
and pressing said disk substrate through conpression using a stanper
having relief shapesnudér&fs athbe hédFibatiomAicn! #li®lbeshanestd @nat | east
one satin-like finished surface of said disk substrate,
' 5 +  extent not changing the gist of the present invention.
According to the method of producing an information
recording medium of the present invention, in the process
of producing the optical disk or other information
recording medium, it is possible to produce a disk
10 substrate or a resin sheet having enhanced planarity with
high productivity.
According to the production apparatus for an
information recording medium of the present invention, as
the production apparatus for optical disk or other
15 information recording medium, it is possible to produce a
disk substrate or a resin sheet héving enhanced planarity
with high productivity.
According to the information recording medium of
the.present invention, as the optical disk or other
20 information recording medium, there is provided
an information recording medium wherein a disk substrate

or a resin sheet can be produced which has enhanced

planarity with high productivity.
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formeng a recording |ayer on said relief shape surface of ZdifPTHR6
substrate, and formng a coating |layer on said recording 15 layer. . 2. A
met hod of producing an information recording nediumas set forth in claim
1, said +information recordi ng nedi um being forned where light is focused
fromsaid coating |ayer side to said recording 20 layer to record or
reproduce information, further conprising: formng an optical recording

| ayer as said recording |ayer, and forming a light transmtting coating

| ayer as 25 said coating layer. 47 21 April 2006 10 3. A nethod. of
produci ng an information recording. nmediumas set forth in claiml,
wherein a magnetic recording layer is formed as said recording |ayer, and
a |l ubricant Iayeiakﬁstorned as said coating layer, 4. A nethod of producing
an i nformation =reetordi ng nedium as set forth in claiml1, 2 or 3 further
conprising: transferring said relief shapes to both sides

1. A method of producing an information

]

recording medium comprising steps of:
processing alsurfaqe of a disk substrate by
satin-like finishing,
heating and pressing said disk substrate
through cbmpression using a stamper having relief shapes
10 so as to transfer.said relief shapes to at least one
satin-like finished surface of said disk‘substrate,
forming a recording layer on said relief
shape surface of said disk substrate, and
forming a coating layer on'said recording
i5 layer. |
2. A method of producing an information
recording medium as set forth in claim 1, said
info;mation_recordiné medium being formed where light is
focused from said coating layer side to said recording
20 layer to record or reproducé information, furthér
comprising:
forming an optical recording layer as said
recording layer, and |
forming a light transmitting coating léyer as

26 said coating layer.
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of said disk substrate, formng recording |ayers on said relzﬂélfpr'g%%o&e

- suffaces of both sides of said disk substrate, and form ng coating | ayers
~on said recording 15 layers of both sides of said disk substrate. 5. A
nmet hod of prioducing an information recording nedi.umas set forth in any
one of the preceding clainms, further conprising heat i ng said disk
substrate by electromagnetic induction heating in said conpression

nol ding. 20 6. A method of producing an information 25 plurality of
near-infrared ray lanps or far-infrared ray lanps recordi ng nmedi um as set
forth in any one of the prrcesitmgl ofl pisBycihngr hheinfRERELSH NG USiNg a

hal ogen | anp having a arranged-therein to heat said disk substrate in said
conpr essi on Nl deagrd iy AkdARhi ks 2206 £érth\ IR NA8n0f, WHGdEEhNg an

i nformation recording nmediumas set forth in any one of the preceding
claims, further conprising hapldtig setskddngk1spdistilak8rnhd 2 @RI at ure
5Cto 50C hi gher than a glass transition tenperature 6 thereof in said
conpr essi on nol ged@rdthg Aagethoshedf producing an information recording
medi um conprising steps of: processing a surface of a disk substrate by
satin-1ike finishing, a lubricant layex is formed as said coating

layer,

4. A method of pfoducing an informafion
recording medium as set forth in claim 1, 2 or 3 further
comprising:

10 | tiansferring said relief shapes to both sides
of said disk substrate,
forming récording layers on said relief shape
surfaces o£ both sides of said disk substrate, and
forming coating layers on ;ai@ recording

15 " layers of both sides of said disk-substrate.

5. A method of producing an information

recording medium as set forth in any one of the preceding
claims, further comprising heating said disk substrate by

eleqtromagnetic induction heating in said compression molding.

20 6. A method of producing an information

recording medium as set forth in any one of the preceding
claims, further comprising using a halogen lamp having a
pPlurality of near-infrared ray lamps or far-infrared ray lamps
arrangediherein to heat said disk substrate in said '

25 compression molding.
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10 heating and pressing said disk substrate through conpreggfﬁﬁ“ﬂgpng a
stanper having relief shapes so as to transfer said relief shapes to at

| east one satin-like finished surface of 'said disk substrate, formng a
first optical recording |ayer on 15 said relief shape surface of.said disk
substrafe, - processing a surface of a resin.sheet by satin-like finishing,
heating and pressing said resin sheet through conpression using a stanper
havi hg relief shapes so as.to 20 transfer said relief shapes to at |east.
one satin-like finished surface of said resin sheet, form ng a second
opti.cal recording Iayer on said relief shape surface of said resin sheet,
bondi ng said first 8ptical meed 6f Ngddayhig arSidemeeish second opti cal
recording layer. 49 21 April 2006 9. A nmethod of producing an i nformation

10, esording rEluiag bl ok Nealil ] MELNSY exOIRLLALNY. Sh.o03 O

,further formng r apes on t e ot sartace of

in. the st ep off‘{rrt&HEf%cr’%rhamg dgptiing|sadf %#ﬁi‘péybﬁﬁrmtgmfmemtm d
resin sheet formng a third optical recording layer on the relief shape
surface of thé 6t her5SGrkimberotharaipdglass transition temperature

b . thereof in s?id compression molding.
8. A method of prodﬁcing an information
recording medium comprising steps‘of:
processing a surface of a disk substrate by
satin;like finishing,

10 heating aﬁd ﬁréssing said disk subst;ate
through compression using a stampér having relief shapes
so as to transfer said relief shapes to at‘least_one
satin-like finiéﬁed surface of said disk substrate,

forming a first optical recoxding layer on

15 said relief shape surface of said disk substrate,

proéessing a surfaee of a resin sheet by
satin-like £inishing, ~

heating and préssing said resin sheet through
‘compression using a stamper having relief shapes so as to

20 transfer said-relief shapes to at leasf'one satin~-like

finished surface of said resin sheet,

forming a second optical recording layer on
said relief shape surface of said resin -sheet,

bonding said first optical recording layer l

25 and said second optical recoxding layer.
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resiin sheet, and formng a light transmtting coating Iayerzéﬁp”Fﬁpethird
optical recording layer. 10. A nmethod of producing an information

recordi ng nediumas set forth in claim8 or 9, further conprising heating
said resin sheet by electromagnetic 15 induction heating in said
conpfession nolding. 11. A nethod of producing an informatjon recording
medi um as set forth in-any one of clains 8 to 10, further conprising using
a hal*ogen | anp having a plurality of near-infrared ray |anps or
far-infrared ray ‘| anps 20 arranged therein to heat said resin sheet in said
conpression nolding. 12. A method of producing an information 26 recordi ng

medi um as set forthgin anyn@BRodPbrChHABIL LA $lsorduEbher conprising
heating said resin sheet to a tenperature 5C to:50C higher than a gl ass

transition te@@é@édih@ Rédddn APrdde 2006 Lhedrqh BN Aaitdesonpression
nol'di ng. 13. A production apparatus for formng a substrate having relief

shapes on at | eafdri®@dtgSskdpacesi hereof of an information recording nmedi um
conprising. 5 said substrate and a recording layer fornmed on-said relief

shape surface of said sulraktRér fosming pémafcsh@bsaaaaaaé wehef an
i nformation
. B surface of said resin sheet in the step of transferring.
said relief shapes to one surface of said resin shéet
| forming a third optical recording layer on
the relief shape surface of the other surface of said
.resin shéet, and
ld ‘ : forming afliéht transmitting coating 1ayer‘on
the third optical recording layer.
10. A method of producing an information .
recording medium as ;et forth in claim B or 9, further
comprising heating said resin sheet by electromagnetic

15 induction heating in said compression molding.

i1. A method of producing an information

recording medium as set forth in any one of claims 8 to 10,

furthexr co?prising using a halogen lamp having a plurality of
near-infrared ray lamps or far-infrared ray laups
20 ‘arranged therein to heat said resin‘sheet in said
compression molding;
’12. A method of preducing an information

recording medium as set forth in any one of claims 8 to 11,
further comprising heating said resin sheet to a temperature 5°¢

to 50°C higher than a glass transition temperature
25 ' '
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recoi"di ng nmedi um conprising: a nold for a conpression nol di ﬁé pf?é’\'/?%(bﬁ on an
10 inside surface of a cavity thereof a stanper having relief shapes
corresponding to said relief shapes, a heating neans for heating said nold,
and a pressing neans for pressing said nold, said nold being split into
an upper, center, 15 and. |ower parts and being attached to a press novable
vertical'ly by said pressing neans, a means for correcting parallelism of
said’ -lower nold and said upper nold of said press at the tinme of
pressing of said press and naking a pressing force 20 uni form between said
| ower nol d and tipgerofhvdind shid repmprewsited moldind producti on apparatus of an
information recording nediumas set forth in claim13, wherein said ‘nmeans
for making a pressing3for de medhctintheppeeatigaifdr2fctmimgr anol d and upper
nol d conprises a bearing having a 51 i 21 April 2006 predeterm ned

curvat ure provissdsstaatenhatrimg hieddef| stapesl on sl dehowesndaakEage pl at en or
said lower nold. 15. A production apparatus of an informati-on recording
medi um as set fidrddedfnofl| an Mnfb3metidnl resbeding nedidn fomprassndg or - maki ng a
pressing force uni form between said | ower nold and upper nold conprises

el asti c nénber shickisgbstrate and a recording layer formed on said

relief shape surface of said substrate,
said production'apparatus.of An information
recording medium comprising: ‘
a mold for a compression molding having on an
10 inside surface of a cavity thereof a stamper having
relief shapes corresponding to said relief sﬂapes,
a heating Imeans for heating said mold, and

a pressing means for pressing said mold,

said mold being split into an upper, center,

15 and lower parts and being attached to a press movable

vertically by said pressing means,

a means for correcting parallelism of said

-lower mold and said upper mold of said press at the time

of piessing of said press and making a pressing force

20 uniform between said lower mold and upper mold being
provided.
14. A production apparatus of an information

recording medium as set forth in claim 13, wherein said
means for making a pressing force uniform between said

25 lower mold and uppe; mold comprises a bearing having a
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havi fg a thi ckness of 0.2 mmto 2.0 nm bonded to flat sur f &8 89140066
surfaces of said upper and lower nolds in contact wwth the center nold. 10
16. An information recording medi umconprising: a disk substrate having
relief shapes on at |east one surface thereof, a recording |ayer forned on
the reglief shape surface of the disk substrate, and 15 a coating | ayer
formed on the recording |layer, said disk substrate being a disk substrate

processed by a satin-like finishing of the surface thereof, then
transferred with said relief shapes to the 20 satin-Ilike flnlshed surface

t her eof . by heat Prgdebeirmigregis sinya tureo pgbivixisrp aesan o tahahg gp1iaidgsa
stanper having relief shapes. 17. An information recordi ng nedi um
conprising a deskdslipsin dkethayirigtes| defsaadapesedmodl.| east one 25

surface thereof, a first optical recording |ayer formed 52 U 21 April 2006
on the relief shape $¥.fack mfodsaittionigipasubss e @an @nféRfidiogheet having
relief shapes on at |east one surface thereof, a second optical recording
| ayer fornmed onrédrgding|nediusagpeets dpfidcdnotladas dl3dbs ki ds ukisdreah esaigai d-
first 5 optical recording | ayer and said second optical recording
means for making a pressing force uniform between said
lower mold and upper mold comprises elastic member sheets
having a thickness of 0.2 mm to 2.0 m# bonded to flat
surfaces of the surfaces of said upper and lower molds in
contact with the cenfer mold.
10_ i16. An informétion recording medium comprising:
a disk substrate having relief shapes on at
least one surface théreof,
a recording layer formed on the relief shape
surface of the disk substrate, and
15 a coating layer formed on the recording
layer,
said disk substrate being a disk substrate
processed by a satin-like finishing of the surface
thereof, then transferred with said relief shapes to the
20 satin~like finished surface thereof by héating and
pressing through compression molﬁing using a stamper
haviné raelief shapes. |
17. An information recording mgdium comprising a

disk substrate having relief shapes on at least one

26 ﬂsu;face thereof, a first optical recording layer formed
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Iayer bei ng bonded, and |ight being focused fromsaid resi A14WEEEO% de for
" the disk substrate to said first optical recording | ayer and said second
optical recording |ayer to record or reproduce information, wherein 10
sai'd di sk substrate being a disk substrate processed by a satin-Ilike
finishing of the surface thereof, then transferred with said relief shapes
to the satin-like finished surface t hereof by heating and pressing .

t hrough conpression nDIdlng using a stanper 15 having relief shapes, said
resin sheet being a.resin sheet processed by a satin-like finishing of the

surface ther eof on tiRN denansf aidd swh-f b aled <k 84 i & skSQapes£tQ the
satin-like finished surface thereof by heating and 20 pressing through

conpr essi on nol shdih Ehiebd ﬂaéﬁd@”&@ilefﬁyﬁhﬁgsréﬂ'éﬂz1§Q§9Q§L 18reddl
i nformation recording mediumas set forth™ 1in claim17 erein relief

shapes are furtéifirdo®, Meds@fond BEtALICSHEEALS Orme%e:?af e%sl’f}|§beshape 53

third optical 25 recordlng | ayer is further ‘on the re

21 April 2006 ssyriagesfhpetia-sabbess ssla&haﬁfslefs&f;%rué Mge3ubgifate. and a
light transmtting coating layer is fornmed at the upper aIayer of the third

opti cal FGCOFC“dﬁlﬂcaieiec5¥B1ng layer and said second optical recording

léyer beiné bonded, and light being focused from said
resin sheet side for the disk substrate to said first
optical récording layer and said second optical recording
layer to record or reproduce information, whexéin

10 said disk substrate being a disk substrate
processed by a satin—iike finishing of the surface
thereof, then transferred with said relief shapes to the
satin-like finished surface thereof by heating and
pressing through compression molding using a stamper

15 having relief shapes,

said resin sheet be;ng a resig sheet

pProcessed by a satin—like.finishing of the surface
thereof, then transferred with said-relief shapes to the
satin-like finished surface thereof by heating.and

20 pressing through compression molding using a stamper
haviné‘relief shapes.

le. An information recording medium as set forth

in eclaim 17, wherein relief shapes are further formed on
the other surface of said resin sheet, an third optical

26 recording layer is further formed on the relief shape
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METHOD OF PRODUCI NG | NFCRVATI ON RECORDI | NG MEDI UM PropuCT! BUARFFZIRETUS AND
I NFORMATI ON.  RECORDI NG MEDI UM ABSTRACT OF THE DI SCLOSURE -A net hod of
produci ng an i nformation recording nedium having enhanced planarity wth
hi gh preductivity, conprising steps of processing a surface of a disk :
substrate by satin-like finishing, heating and pressing the disk substrate
t hrodgh conpressi on using a stanper having relief shapes so as to transfer
the relief shapes to at |east one satin-like finished surface of the disk
~substrate, formng a recording |layer on the relief shape surface of the
di sk substr at e, santhdeobsi tige dtheat surFdcay of e tfienr Sesytdang, | 8Em and a
production apparatus. for the information recordi ng nedium and an _
information retiydi nganmeh tringr eskiciad byyéheai aobasd oft phedusidrg. Fig. 10

ldayer of the third optical recording layer.
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