;e3eXi " _dbTPd~h6i TXi 8 METHOD OF PRODUCI NG | NFORVATI ON RECORDI | NG MEDI UM
PRODUCTI ON APPARAT “ FORMATI ON RECORDI NG MEDI UM BACKGROUND OF THE
| NVENTI ON a 1. \m\mmm\ I nvention The present invention remwmﬂmwmmﬂmm
met hod of produ n_information recording medium a product S
for the information*¥&Lor di ng nmedium and an information recordi ngc@wed um
produced by the production 10 nethod. 2. Description of the Related Art
Recently, in the field of information recording, research on optical
i nformation recording systens is being conducted everywhere. |lu Optical
i nformati on recor diMETHOPSOE NERADANENA UTNFARMAT ACN RRCORDS ING (NEDTOIML, he
capability of non-contact recording and reproduction and the ability to
handl e vari ous f oPREDUEITIMRNAPPARATIL ANAS INEGRMAIIDY RECORDINGT MEETUMICE types,
and rewitable types. Broad applications from20 industrial use to consuner
use are being considered as systens enabling realization of inexpensive and
| arge size files. Increased capacity of optical recording nedia
(hereinafter al so refmoredotud "apimiEaNvEwko) for the 2G above vari ous
types of optical information recording 1 systens has been achi eved
mai nly by shortening 1.he wavelenrdgt Bhef Iiventiaser |ight serving as the |ight
source used in optical information recording systens and adopting objective
| enses havi ng hi gh numer peakempeirvenhesob telatedute 4 hetbpdtosi ze on a focal
pl ane. For exanple, in a CD (conpact disk), the thickness of the disk
substrate form pgoaudirmghtant iafistmdtiiiong reaystings maldbut, b provdnctimn
wavel ength of the laser light is 780 nm the nunerical aperture (NA) of the
obj ective | ens mppdfathsiForantetifaapaion rdcordSog Madiwhi, | and rara DVD- ROM
(digital versatile disk read-only nenory), the thickness o the disk
substrate form ngfermatghin reaosding megiluaierodusedbopitthe rovnctim
wavel ength of the laser light is 650 nm the NAis 0.6, and the capacity is
4.7 GB. ADVD i sethodor exanpl e obtai ned by bondi ng together two di sk
substrate of about 0.6 mmthickness to forma disk having a thickness of
1.2 mm Furthernore, 4.n t heesmiptgenesfitihenRepatedhlazdi sk systens, it is
possible to increase the capacity to 22 GB 20 or nore by using an optical
di sk conprising an ofResiceakly ecior dhegfieidrofovefomdtben se¢ordigd, a
protection | ayer,

research on optical information recording systems is

being conducted everywhere.

15 Optical information recording systems have numerous
advantages such as the capability of non-contact
recording and reproduction and the ability to handle
various forms of memories such as read only types, write-
once types, and rewritable types. Broad applications from

20 industrial use to consumer use are being considered as
systems enabling realization of inexpensive and large
size files.

Increased capacity of optical recording media
(hereinafter also referred to “optical disks’”) for the

25 above various types of optical information recording



that is, a light transmtting coating |ayer, reduced in thickness to about
0.1 nm and nmaking the |aser |ight wavel ength 450 nmor |ess and the NA
0.78 or greater. 2G FIG 1A is a schematic perspective view of an 2
optical disk for the above next generation optical disk system An optical
di sk DC forns an approximately di sk shape with a center hole CH forned at a
centek portion thereof and is driven to rotate in a drive direction DR
When recording or reproducing information, light LT such as a |laser |ight
of a blue to blue-violet color region is focused on the optical recording
filmin the opti eghtéhskha@Chbyn adtrilajveathaihlveBs Holtaring hel0 nuneri cal
aperture of for exanple 0.8 or greater. FIG 1B is a schematic sectional
view of the abov@aepldmih dEskhne @0@vesidid sdibvigl NG LhaCkidiRQiselscar e
provided in one surface of a disk substrate 30 having a thickness of 15

about 1.1 nm for gBéd ofn RPN EAL DAHErRALESh NeRbediky) LRkkR! adecording |ayer
31 conprised of for exanple a reflection film a dielectric film a

recording film a80868lg dbgbecivd AchkbM nfiting BRI kRHhekDodNalpe@tdBts i S
formed on this surface. The | ayer configuration and the 20 nunber of |ayers

of the optixal regordivae kayespotl dbf 68 AGcehdi S0 the type of recording
mat eri al and the design. The above recording filmis fox exanple a phase

change type recordi ng sbirl Bxarmp1B IR - @Pt (LRbas €Al N0t thiilbRhedd a
recording filmcontaining an organic dye. 3 Further, a |ight

transmtting propectndMilsRYShibLtaddlel BIrhaULR) 18ghthahAgmdcdidgmbpbekness of
0.1 mmconprised of for exanple an adhesive |layer and a polyner filmis

formed on the opiicouteeopdiidg dnay @hvellengdheds reonds8g LiyHY ikepg@duci ng
fromthe above optical disk, light LT such as laser light is focused by the

objective | ens Gn} axHhauaptical apeeensd NGl ayerthdl obhestihe 1phet e£1i on
| ayer 32 side. At the tine of reproduction fromthe optical disk, 10

returned ljoght refdected ahetdpafittiCat ¢mcomdi Mgilea)ar a Ivo-Romecei ved by a
light-receiving element, a predeterm ned signal is generated by a signal

processing Circuldigidal feiePENMIEERNredPFRALy | Benel) ACtipdl. thAcRhegsICt i ON
net hod of the above optical disk shown 1~ in FIGS. 1A and 1B will be
expl ai ned next. &f ridle diek eXsdfHate Bofhidly AUDSIHBIRanOmTENTNg sededf foOr
exanpl e pol ycarbonate resin is fornmed by injection nolding using injection
nol d descri bed bed amduavong mm Stthepeavéingdhsksf StHestlaabe Miyhthikhaesm rel i ef
pattern for 20 optical recording |ayer.
nm, the NA is 0.6, and the capacity is 4.7 GB. A DVD is
15 for example obtained by bonding together two disk
substrate of about 0.6 mm thickness to 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 or more by using an optical disk comprising an optical
recording layer over which is formed a protection layer,
that is, a light transmitting coating layer, reduced in
thickness to about 0.1 mm, and making the laser light

wavelength 450 nm or less and the NA 0.78 or greater.

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



Next, an optical recording layer 31 is forned on the disk substrate. Next,
pol ycarbonate filmis bonded to the optical recording |ayer 31 by adhesive
| ayer to formthe light 2G transmtting protection |ayer (coating |ayer) 32
of 0.1 4., mm t hi ckness. The optical disk showm in FIGS. | A and 1B can
thus be formed. FIG 2 is a schematic view of the configuration of an

i njection nolding nold for formng a disk substrate according to a
conventional nmethod. 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 proppPddahslifskx fdrsthke ab@vaphektpgensration Ppxedakidiek
attachnent plate FT. On the other hand, a novable side mrror 67, a center
pin 68, and a gat¥stem- punch 69 are provided as novable side nold parts in
novabl e side attachment plate MI. Resin is injected into a cavity 66
conposed of the above Asacptical Idskobfh Eomiiss Rnsaprtaxdmetepwhivsér , i n

i nformati on recordi ng nedi umincluding CDs, DVDs, and ot her optical disks,

i ncl udi ng next gehepatwidih eprteuter dicdesCHffanmedadb\e aeotkr gewetioon, and
further hard disks, the disk substrates are generally 20 formed by

i nj ection nol di ngheteef gl ¢asérivrwdverotatendhdafdriviehdiregeicin ®R. nol di ng
is configured by a plurality of parts. Cearance is inevitable between the
parts. Therefore, burencteeordingherdreprcsiubiny ainforpabeeh, 25.gktrbher, it
is difficult to achieve a uniformb5 surface precision of the parts or
stanper. |f stepsdehfay endesevchighthefwednluehdopblussviphetsealps wil | al so
end up being transferred to the disk substrate forned. Further, as shown in
FIG 3A, a bul ger®Rbiemgdis| fosused ans the epkiaalt seceidiagnfélmnin dheends of a
di sk substrate 30 forned by injection nolding. In this case, the optical
recording | ayer grtieal gligdD@lnh@nt hbjeckifvecdens Ahdayahgea RD. | f for
exanpl e the protection layer filmis bonded 10 at the upper |ayer thereof
by an adhe¥ ve | ayeeriiqelf gpartire pfofett$xarplay@r8 3x gxsakemwn in FIG 3B,
an air bubble |ayer AL ends up occurring between the protection |ayer 32
and the optical recordilfg 1Byey a3echematise sgrtionaloyier ef rdwnpkrenti al

regi on RG becones difficult. 1G Even Wen coating ultraviolet curing resin
or other protect?®¥dadydisbn the optical recording | ayer by spin coating,
etc., the bulge of the outer circunferential end region is further
accentuat ed and t her effgPeves frecSiEddingdgsserhl eegiengsare mreviidgio® 20 By
adjusting the pressure for injecting the nolten resin so as to suppress the
occurrence of therduiHFEars Pher idijskcerbitinfiedPAgharingha H’i”s‘F&“’sﬁiBsf’gate, a
recess Where part of the substrate becones thinner easily occurs and hence
a new probi®em ar PRIt 124 PRskoBfss Of Py F3PoBpE? ca=idti 8kS: ViBr e produced by
6

optical recording layer 31 comprised of for example a
reflection film, a dielectric £ilm, a recording film,
another dielectric film, etc. stacked in that order is
formed on this surface. The layer configuration and the
20 number 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, or a recording film containing an organic dye.



t he above injection nolding and Were exam ned for planarity. Here, the disk
substrates forned had the shape shown in FIG 4A to 4C, where FIG 4Ais a
plan view of a 5 signal surface, FIG 4B is a side view thereof, and FIG
4Cis a plan view of a read surface. In the figure, the positions of an-

i nnernost dianmeter (A), a sprue bushing (B), an air groove (C), a stanper
hol derr (D), a signal portion (stanper) (E), an 10 ejector (F), an ejector
sl eeve guide (G, a stacking rib (H), a mrror (1), and an outer
circunferential end (Z2) are showmn. FIG 5A is a view show ng the
measurenent results offuritbep| amdriighy trarsmetvimg proyeoctian layeer J:' >
circunferential end of a signal surface of the disk substrate according to
t he conventi onal (nestiody lager nb3x havangenciiés thixkdelssoat on. 1t e di sk X( ),
and the ordi nate denotes a height of the surface Y(wr). This shows the
occurrence of a bohgeiddd af fée Admpleian taghetitddagereandids puiisesnt i al
end Z. FIG 5B is a view showi ng the neasurenent results of the planarity
in the vicinity dilmnisofoenedidsrcunecpptit¢all readrdifngalagad Iwrface of the

di sk substrate according to the conventional nethod. The 2G absci ssa
denotes a pPosition onwWhee deskdhmgmpn avhideprddiecihg foowl tlel @abdeaot es a

hei ght of the surface Y (),un) . This shows the occurrence of a burr BR and
bul ge RD at the epeiaxil diek, t higyhaulL@r seeh @sniasentliightens fheusk& bPA is a
vi ew showi ng the neasurenent results 5 of the planarity in the vicinity of
t he outer circunties eltjeaitieadleafs aLstgnidle spticrke woadihgklayelbsst at e
formed by adjusting the pressure for injecting nolten resin in the

conventi onal netfosh thecpabtedisism depet &2 aigesition on the di sk X(nm,
while the ordinate 10 denotes a height of the surface Y(Wi). The bulge RD
in the vicinity of thatotkertigier ofintepmtuciiornfiron ithe sepprcadséidsk however,
a recess RS where the di sk becomes thinner occurs. FIG 6B is a view
showi ng t hé@ neastetemed Léght trfllechédtdte theamatidal racetding drpety of an
outer circunferential end of a read surface of a disk substrate forned

whi | e adj usti ng ¥heigpressived fayr ai pjigktinegeqvinerelemsnh, il t he conventi onal
nmet hod. The absci ssa denotes a position on the disk X(nm, while the

ordi nat e denot espredtfehmiged wifgnalieiswdneretyd (YBuF) sighikk dngegesREy in t he
vicinity of the outer circunferential end Z is suppressed, however, a
recess RS where ¢#ircuwditskahécomeprriiakien gégurl. isFle@Eragitechnd 7B are vi ews

showi ng the neasurenent 2u results of the planarity in the vicinity of the
i nner nost 8 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
molding using injection mold described below having a
stamper for disk substrate which has a relief pattern for

20 optical recording layer.

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

Next, polycarbonate film is bonded to the optical
recording layer 31 by adhesive layer to form the light

25 transmitting protection layer (coating layer) 32 of 0.1



di ameter A of the signal surface of the disk substrate according to the
.cconventional nethod divided into two sections. The absci ssa denotes a
position on the disk X(mm), while the ordinate denotes a hei ght of the
surface a Y (fin) . Occurrence of a burr (BR) and step difference (ST) was
seen at an interface of the stanper holder (D) and the signal portion
(stanper) (E). Further, a burr (BR) occurred at the innernost dianeter A
end or the like. 10 FIGS. 8A and 8B are views show ng the neasurenent
results of the planarity in the vicinity of the innernost dianmeter A of the
read surface of nrhehdicgkessibstrate according to the conventional nethod
divided into two sections. The absci ssa denotes a position on the disk 1~
X(m), while the ordi mhé¢ecpleinalledigk ahioght i0fFIGSe $Ardrat@BYcdn W . At an
interface of the ejector sleeve guide (G and the mrror (I), occurrence of
a slight burr (Bf famodedtep difference (ST) was seen. Further, a step
difference (ST) 20 occurred at an interface of the ejector (F) and the

ej ector sleeve guide fB¥. ZIHe aesdiothadficl oiew RF &hdi sdnfighsatindre dfy a
conpression nolding is known. However, there is a problemthat it needs

| ong process tinm hagadseod asilding melat €dr 26oatichgmadai s1olsubatbyterol d and
cool ed after conpression 9 nol ding in the conpression nolding nethod.
Further, it is diddoratihy t® « ednventimallr aatk@sin in the time of
conpressi on nol ding, and vacuum exhaust is perforned but it is not
sufficient, thereforeathssten siacinfarebkeal trhhialy §hape fiketlheidk sk substrate
becones bad due to retaining air bubble in the resin. Further, in a hard

di sk, bulge is fromred Yhern tfisednsidd itenpapddineg adsupeiforciedusts 6%l | as
the disk substrate of the optical disk, therefore the nagnetic 10 head
floating with a =|stampace6df apdvergpruec8S afe mpmownded Lgr Ftixedi sighe he
surface of the hard disk due to this bulge. SUMVARY OF THE | NVENTI ON 1G An
obj ect of 10he pmedenparhy e ia0fiiked tspider evtalghnenirepbhoik T .aOnethwod of
produci ng an i nformation recordi ng medi um enabling production of disk
substrate, etc. c«thea hagdh, pr odwebleidideanirenh®Tced piretear piy 6% an opti cal
di sk or other information recording nmedium and to 20 provide a production
apparatus for produei agte heits popclng? arenpoyviateidons riewmbdiengide diakd
produced by such a nmethod of producing. To achieve the above object, the
met hod of produdiawgsahninduabiet £ bde ratdechient rdatanMHf Relsénpi®sent 2u

i nvention conprises steps of: processing a surface of a 10
injected into a cavity 66 composed of the above parts to

15 form a disk substrate.
However, in information recording medium including

CDs, DVDs, and other optical disks, including next
generation optical disks of the above configuration, and
further hard disks, the disk substrates are generally

20 formed by injection molding. In this case, however, a
mold for the injection molding is configured by a
pluraiity of parts. Clearance is inevitable between the
parts. Therefore, burrs occur in the disk substrate
formed.

25 Further, it is difficult to achieve a uniform



di sk substrate by satin-like finishing, heating and pressing the disk
Substrate through conpression using a stanper having relief shapes so as to
transfer the relief shapes to at |east one satin-like finished surface of
the 5 disk substrate, formng a recording |layer on the relief shape surface
of the disk substrate, and formng a coating |ayer on the recording |ayer.
In the above nethod of producing an information recording nmedium a surface
of a disk substrate is 10 processed by satin-like finishing in advance,
then the disk substrate is heated and pressed through conpression using a
stanper havi ng r euir€hcs inprRS ss6n a5F tthet parsd &r bhampesd.i @E sbapes to at

| east one satin-like finished surface of the disk substrate, Next, a
recording | ayer ksfierdiudedcetr iturvechi the FaaRe, Sthd atepsfwille adissk
substrate, and a coating layer is fornmed on the recording |ayer, Further,
to achi eve the abkadeuplyeitly tihfsfa@ireadtodfthy aderi Highstratafl Hhmid.on

recordi ng nmedium of the present invention conprises steps of: processing a
surface of a 20 di sk silithes! eadyshsahi in |Fiee BANI £Hulge RBaddgigyand
pressing the di sk substrate through conpression using a stanper having
relief shapes soocasut® 44 ahefl satdh@ikelmedrstapESedds alf heasdk one
satin-like finished surface of the disk substrate, formng a first optical
recording | ayer 2ubstrdie svelboheds b3Pensoddittenoidihe dnsknsdibslseat e, 1l
processing a surface of a resin sheet by satin-like finishing, heating and
pressi ng the reskReséeeicadinkeu@hdityREaLSS | AN i4SESEmat SlLaapetndavi ng rel i ef
shapes so as to transfer the relief shapes to at | east one satin-like
finished surfacesaifdde drekha BleR: rRof or M ng a second optical recording

| ayer on the relief shape surface of the resin sheet, bonding the first
optical recording | ayarf @#pd ékemaecthd mfitectlion efiedi BYLh de bonl&dt he
above net hod of producing an information 10 recording nmedium a surface of
a di sk substr at eatstips appesellapyr Ihbiract iHge ahi atibdsing Layatdvandermt hen t he
di sk substrate is heated and pressed through conpression using a stanper
havi ng relief shapespsiteazibo lawnsBe; idehoshi bhi Bltapes, tan atirl east one
satin-like finished 1~ surface of the disk substrate. Next, a first optical
recordi ng | ayer bsbbhls rege@nAl hendsehpebcahrmapegshetveen dhe protection

layer 32 and the optical recording layer 31, so use of
the outer circumferential region RG becomes difficult.

16 Even when coating ultraviolet curing resin or other
protection layer on the optical recording layer by spin
coating, etc., 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 injectipg 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.

25 Disk substrates for optical disks were produced by



t he di sk substrate. On the other hand, a surface of a resin sheet is
processed by satin-like finishing in advance, then the resin sheet is

heat ed and pressed 20 through conpression using a stanper having relief
shapes sq as to transfer the relief shapes to at |east one satin-Ilike
finished surface of the resin sheet. Next, a second optical recording |ayer
is formed on the relief shape surface of the resin sheet. Next, the first
optical 25 recording |ayer and the second optical recording |ayer 12 are
bonded. Further, to achieve the above object, the production apparatus for
an information reser abévge TRGedBic nol8ipd e ek VéMHNiABdI S0 pProducti on
apparatus fox a formng a substrate having relief shapes on at |east one
surface thereof plaasritif.ormati on recordi ng nedi um conprising the substrate
and a recording layer forned on the relief shape surface of the substrate,

t he production appar atHezeQf théd didkoEGBs tdtelsC EOFRE GadeghdlBHA@EPr i Si ng: 10
a nold for a conpression nolding having on an inside surface of a cavity

t hereof a stanpeshbaviiig Frel i g4 shagesSweard FIRONMA Ni oplie vikdd o shapes,
a heating nmeans for heating the nold, and a pressing neans for pressing the
nol d, the mol d beigaspurifab8) FEN UPPES ,a HideCeidwthe@BdE ) QitkY Farts and
being attached to a press novable vertically by the pressing neans, a neans
for correcting pacals e ipiEnotidhed anvesaddudrasd. t he upper nold of the
press at the time of pressing of the press and maki ng a pressing force

uni form between the | aaekh@0figlred, abRe YpRARLBRE bbb anngnpemdsded. | n the
above production apparatus of an information recordi ng nedi um of the
present inventi ofjiamdemyng, forsprueobpsiessy qB) NoAMidig havewg @ ,aa i nsi de
surface of a cavity thereof a stanper having relief shapes 2G corresponding
to the relief shapasperd hiodfbtt (D)Nt @ adgdld portpeer (stadpéey , (Bndahower parts
and is attached to a press novable vertically by the pressing neans, and a
means for worrecéjeagtparn@h |, chn sdfeaitot heldee guiidd d(@ndat fieadkiper rib

(H), a mirror (I), and an outer circumferential end (Z)
are shown.

FIG. 5A is a view showing the measurement results
of the planarity in the vicinity of an outer

15 circumferential end of a signal surface of the disk
substrate according to the conventional method. The
abscissa denotes a position on the disk X(mm), and the
ordinate denotes a height of the surface Y (pm).

This shows the occurrence of a bulge RD at the

20 vicinity of the outer circumferential end Z.

FIG. 5B is a view showing the measurement results
of thé planarity 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



nold of the press at the tine of pressing of the press a and nmaeking a
pressing force uniformbetween the | ower nold and upper nold is provided.
Further, to achieve the above object, the information recordi ng nedi um of

t he -present invention conprises a disk substrate having relief shapes on at
| O |l east one surface thereof, a recording layer fornmed on the relief shape
surface of the disk substrate, and a coating |layer fornmed on the recording
| ayer, the disk substrate being a disk substrate processed by a satin |ike
finishing of the surface thereof, then transferred |~ with the relief
shapes to the sabrdinddidec dbhotsdiad helighiGE tthar enffaey Read) ng and pressing

t hrough conpressi on nolding using a stanper having relief shapes. In the
above information' r ec@hdenghovedittien odcudrenps esert buny eBR 20w, balge®r di ng

| ayer and a coating |layer 20 are formed on the relief shape surface of the
di sk substrate whatcthd sripiniesEd thy eutsat chrbukierentishiexgl @. t he surface
thereof, then transferred with the relief shapes to the satin-like finished
surface thereof by hea&tengemnd presew nhowhneugie meapuessinan revhllitsig usi ng a
2G stanper having relief shapes. 14 . Further, to achieve the above

obj ect, the infosfratheoplaaapitt ig Brdivwiniakity hef Mheseater nventi on conpri ses
a di sk substrate having relief shapes on at | east one surface thereof, a
first optical recirdinFgrentiyierentiosfiedl sGignhhesuetacal oshapkiskur f ace of the
di sk substrate, a resin sheet having relief shapes on at |east one surface
t hereof, a seconsulggtriatal foBEaY thiyngdiwstdngl ehagtkedsutlefdelingkecsimape
surface of the disk substrate, the first optical recording |ayer and the
second optical Jo¥ktesordshng iraythe benvigptiondkdyetdied .| Tightakdseiingaf ocused
fromthe resin sheet side for the disk substrate to the first optical
recordi ng | ayer dercbieseaspeoiidonpbnctle rddsbrdimg ,| ahidle t the @rdidats
reproduce information, wherein the disk substrate being a di sk substrate 16
processed 1oy a sddrdtelsi kehéidlits bifnghofsurdfaceuy fimoe t hereof, then
transferred with the relief shapes to the satin-like finished surface

t her eof by heati ng an@iherimsisiengDt im Othgh véonmpt s Sifobkherdutieg usi ng a st anper
havi ng relief shapes, the resin sheet being a resin sheet 20 processed by a
satin-like fini sdimmymferehtislurchdc? is suppressed, however, a recess RS

where the disk becomes thinner occurs.
FIG. 6B is a view showing the measurement results

15 of the planarity in the vicinity of an outer

circumferential end of a read surface of a disk substrate

formed while adjusting the pressure for injecting molten

resin in the conventional method. The abscissa denotes a

position on the disk X(mm), while the ordinate denotes a
20 height of the surface Y (um).

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



t hereof, then transferred with the relief shapes to the satin-Iike finished
surface thereof by heating and pressing through conpression nolding using a
stanper having relief shapes. 2u In the above information recordi ng nmedi um
of the 1G present invention, a first optical recording layer is formed
on the relief shape surface of the disk substrate which is processed by a
satin-like finishing of the surface thereof, then transferred with the
relief shapes to the satin-like finished surface thereof by heating and
pressi ng through conpression nolding using a stanmper having relief shapes,
on the ot her handiamegacandfolie celgnadcorniiang dfyide idiskosutetranet he rel i ef
shape surface of the resin sheet which is processed by a satin-like 10
finishing of theasusfdicey tthetkafqoniveenidénanskeehsddinitiadt heta ewoef shapes
to the satin-like finished surface thereof by heating and pressing through
conpr essi on nol dsagtirsisng The Sdleapiasahdendatgesr el pefitsloapes, tlendiitske fir st
optical recording |ayer and the second optical 1~ recording |layer is
bonded. BRI EF DESGRhPTIwWDN16FtHdoddRANEMNEEnblte s ado hed ghndoDt tley salpfecé s and
features of the present invention will be apparent nore in detail with 20
reference tio thevgasonpanying drawings, is which: FIG 1A is a schematic
perspective view of an optical disk according to a conventional exanple,
and FIG 1B is a schemekhersest iofnal bvixeWBBj siltk sibpvéitfdrenal d8TK; 2b
FIG 2 is a schematic view of the configuration of 16 an injection

nol di ng appar at usas oseemorki @y intedirSkce LIS tthat etagear Hbhdet o(Da @aedvent i onal
nmet hod; FIGS. 3A and 3B are views for explaining the problemof the
conventi onal exanpé eyignalll portifen Jstambearn (Epw Dirthesi gadbumuri@ace, FI G 4B
is a side viewthereof, and FIG4C is a plan view of a read surface of the
di sk substrate; ¢¢@FresiAagnthédBnapeenysewtaghber 7y endeor esha tlg kef.
measurenment of the planarity of a disk substrate obtained 10 according to
t he conventd onal net hd@GSK| 836 angABRnekresbBiare sticaingshbavinegpstenertul ts of
measurenent of the planarity of a disk substrate according to the

conventi onal nethewlys GS. tiFA rdsda¥Btarie rhewsisinghiyngt t Hee doggkngsbf 1~
measurenment of the planarity of a disk substrate according to the

conventi onal netd@bunetErGl. c8Aende88 sufacecof Bieowinl swtzatel ts of

measurenent of the planarity of a disk substrate
according to the conventional method divided into two

sections. The abscissa denotes a position on the disk
15 X(mm) , while the ordinate denotes a height of the surface
¥ (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 différence (ST)

20 occurred at an interface 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 cooled after compression



according to the conventional nmethod; 20 FIG 9A is a schematic perspective
Vview,of an optical disk according to a first enbodinent, and FIG 9B is a
schemati c sectional view of the above optical disk; FIG 10 is a sectional
view of the key portions of the optical disk shown-in FIG 9; 2u FIGS. 11A
to 11C are sectional views showing a 17 production step of the nethod of
produci ng an optical disk according to the first enbodi nent of the present
invention; FIG Z2 is a sectional view of the key portions of a the optical
di sk according to the second enbodi nent of the present invention; FIG 13
IS a sectional vimenddig tike tkeycdipres@ién Glolidiagapdttal. di Sk according to

t he second enbodi nent of the present invention; 10 FIGS. 14A to 14C are
sectional views show rirahpe P tis08iBE Ffn1ef £bheenRiehgds Of gy @dW&hng an
optical disk according to the second enbodi nent of the present invention;
FIGS. 15A to 15Eiar €hé eiine0Bal conpiés s$60WMJIAiag| tardd @duGiuh ekiHuaR 96 t he
nmet hod of producing an optical disk according to the second enbodi nent of
the present invepbidoimdd Gutlbt iis RoECheffildienspCilidteEbryi everdf i@ hard di sk
according a third enbodi nent of the present 20 invention; FIG 17 is a
schemati c secti opabbléewhat shdid dfdth& BEKOsAbsratd betomedThad arat of the
present invention; FIGS. 18A to 18C are sectional views showing a 2u
production step @b fetEiniang air punbusei Ny thehaesinli sk 18 according to the
third enbodi nent of the present invention; FIGS. 19A to 19C are sectional

vi ews showi ng a produchir@Res} e af hardeiize] bhldy ABUELHREed WwhahdtHesk 5
according to the third enbodi nent of the present invention; FIG 20 is a
schemati c vi ew ofinféeticanhblaing iidNpetferndTpsesslloasnehdi digskappar at us;

FIG 21 is a schematic view of the configuration of 10 the conpression

nmol di ng appar at usub&tfate? 24 tise dptlianl vdiask ,Otharefidec thal mdipaitiag el enent

of the conpression nolding apparatus shown in FIG 21, and FIG 22Bis a

Vi ew show Iy a t bape@rfiidatengraitd @ thedsnlice dof ddvara23tess Saheradsc Vi ew
of the configuration of a center nold of the conpression nol di ng apparat us
for satin-like fupistekingr the ssyfacesst thieGhald diskadse hesrathie vi ew of the
configuration of a center nold of the conpression nolding apparatus for 20
satin-like finishetgsurface process; FIG 25 is a schematic view of the
configuration of the conpression nolding apparatus; and FIGS. 26A to 26D
are views show ng the results of nmeasurenment of the planarity of a disk
substrate 2u according to the present invention in an exanple.

SUMMARY OF THE INVENTION
15 An object of the present invention is to provide a
method of a method of producing an information recording
medium enabling production of disk substrate, etc. at a
high productivity and enhanced planarity in an optical
disk or other information recording medium, and to
20 provide a production apparatus for producing the same and
a information recording medium produced by such a method
of préducing.
To achieve the above object, the method of

producing an information recording medium of the present

25 invention comprises steps of: processing a surface of a

10



19 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Bel ow, a detail ed
explanation will be given of enbodi nents of the present invention by using
the G drawi ngs. First Enbodinent FIG 9A is a schenmatic perspective view of
an optical disk according to the present enbodi-nent. An optical disk DC
forns an approxi mately di sk 10 shape with a center hole CH forned at a
center portion thereof and is driven to rotate in a drive direction DR
When recording or reproducing information, light LT such as a |laser |ight
of a blue to blue-violet color region is focused on an optical recording

filmin the 16 Oahisﬁ%uﬁﬂt&&t@ﬁ:}bysaaﬁnoph@é:téi\égsﬂl%’ Roabayi g A numeri cal

aperture of for exanple 0.8 or greater. FI B is a schenmati c sectional

view of the abovprepéirgalendi aksk Aub3REhER!Ln86HE déd?;%rlaél(%n Elsaik%uLor med on

one 20 surface of a disk substrate Sub having a thickness o t 1.1 nm

conpri sed of pol yeaihanaaeih§SidLiQECsnd Rer as ad itQQBEL'éPr\?r{Q EL%EQf

protection |ayer (coating layer) PT having a filmthickness of about 0.1 nm

is formed at theswgney doaxer18fsd RReOPLiGAl 1 kECA AUl BYEF 25 BL
When recording on or reproduci nsg frgmthle alaoLove optsi cgl d‘let'(sak':% Iolggﬁ}tggLT such

as laser |ight i8if0EREr-bYe AERRIERG 4 YR o88Snd A Re Rtikal heger di ng
| ayer RL fromthe |ight tranzm tti nggprot gcti orrlél gyer PT srl&gg.e&ggﬁt t he

time of reproducshsye fsﬁlgm‘hggeop&q,gcgis]gisggstggtge’lr ahyr leqn“gg_gt reflected at

the optical recording layer RL is received at a light-recel'ving el enent, a

predet erm ned si@lingS 1698£IH Qﬂebye@orﬁig?aiaﬂzqcessi ng circuit, and a
reproduction signal is extracted. 10 FIG 10 i's a sectional view of the key

portions of an opticakndisk $RQWMméihdd 68 p 24598, Bﬁ‘ééjrﬁétmgpes for
I S Su

dividing track regions are provided in one surfacé of a strate 10

(Sub) formed of poreanboR@d A8l Buftdce R LRIdskALubSCA Y Bg 16 layer 11
(RL) is fornmed on this surface. Alight transmtting protection |ayer

(coating layer) ghibdeBEpdchy¥atiadldte ffAMieKAP!i6 aAvadhesiven! ayer 12a and
a polycarbonate resin sheet 12b is fornmed on the optical recording | ayer

11. 20 The net hatiskf sppotikticd st HeaediP\WBdOPtdSld Ehskudl |domBRe XY 21 Ned
below. First, as shown in FIG 11A a surface of the disk substrate 10s

formed of pol ycardiegahestasidtr Ghéind SalhifEesnfst 80524 idy lkirkfsfdni shed
surface S. The process 2G for satin-like finished surface can be perforned
usi ng 21 the relief shapes to at least one satin-like finished
surface of the disk substrate. Next, a raecording layer is
15 formed on the relief shape surface of the disk subsgtrate,
and a coating layer is formed on the recording layer.
Further, to achieve the above object, the method of
producing an information recording medium of the present
invention comprises steps of: processing a surface of a
20 disk substrate by satin-like finishing, heating and
bressing the disk substrate through compression using a
stampér having relief shapes so as to transfer the relief
shapes to at least one satin-like finished surface of the

disk substrate, forming a first optical recording layer

25 on the relief shape surface of the disk substrate,

11



| at er expl ai ned apparatuses. The maxi mum surface roughness Rmax of the
satin-like finished surface is I ess than 50un. Next, as shown in FIG 11B,
the disk substrate is a heated and pressed t hrough conpressi on nol di ng
using a stanper (not illustrated) having relief shapes so as to transfer
the relief shapes to one satin-like finished surface of the disk substrate
10s. The conpression nol ding process can be perfornmed using | ater expl ai ned
10 apparatuses. As a result, a disk substrate 10 formed with relief shapes
contai ning projecting portions 10a in one surface thereof is obtained. In
the both surfaceprotesdingliaskustdisd lo@t & ddbinSahbdt |HK@aktinksiuesl shapes have
not been 16 |eft, but the surfaces becone mrror surfaces expect for having
relief shapes. Nexhismtnh@eRtinyg RInG pidésimPiheatedOC@hdb80thsyRyh 11 is
formed on the relief shapes surface of the disk substrate 10. The opti cal
recording | ayer tdmpseddilon’lsexqilstanpachadihly! p&11fr andpebesd rdCebil m a
recording film another dielectric film and a reflection film For

exanpl e, phase chaagerd:ethedir8idMisBbpadd StDatMeaet GrePEhEdh-18GOr di Ng
materials can be used as the recording firm 25 Next, polycarbonate resin
sheet 12b i® bondefiskedlZurfhbe ditheates AL @hdbBy folhgld Hycadhesi ve

| ayer 12a fornmed of ultraviolet curing resin etc. and the adhesive |ayer
12a is cured by bptoshatldeeBr@inglayayi o4 eihe 2811 8f foNapet Berfiaitos
transmtting protection layer (coating 5 |ayer) 12. The optical disk shown
in FIG 10 can thus fssipr edused bohaeng ding i@ st hep tRIaN0debrdPirluci ng an
optical disk according to the present enbodi nent descri bed above, a disk
substrate for foLayew Ha eRbi Sedondl sktLadl RRcdPanky aiagad. by processing a

di sk substrate by satin-like finishing of the surface thereof, then heating
and pressing it by compressi HovEdhdtidH WH PPodhAiMRELs DavdAthtiehi ef shapes
to transfer the relief shapes to the processed surface by satin-like

fini shi ng, 10Mher ebycotding hedp@sSiadlsarfacegroFducaisu tdublBicghes j oductivity a
di sk substrate having enhanced planarity w thout burrs or step differences
or bul ges at thepthcdssedt By satidi+iikeefirniahipgrin civascen theorthent i onal

i njection nolded substrate. Further, because conpression nolding is
performed after Qisprabassatg ihdeated aorl prebbed dinloughbssnptexsipnsat i n

i ke finishing, the way of escape of air can be kept in the conpression
nol di ng, so thatusing Bubblbhepeioamviay 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 sheet. Next, the first optical

25 recording layer and the second optical recording layer

12



retain in the resin and good nol ding can be performed. Further, in the
conpr.essi on nol di ng process where 25 the relief shapes are transferred to
t he above di sk 23 substrate, the disk substrate can be processed
sufficiently When the only outernost |ayer of the disk substrate is heated
and pressed, therefore cooling time for the processed object and the nold
is short and 5 production efficiency can be rai sed. Second Enbodi nent The
optical disk according to the present enbodi nent differs fromthe optical
di sk according to the first enbodinent in that a plurality of optical
recording 10 | ayeks womriest.acked. FIG 12 is a schematic sectional view of
the optical disk according to the present enbodi nent wherein two opti cal
recording |ayers are swatkedl, tRelachiesdagesabéve dibsiedNgtiis ack regi ons are
|l u provided in one surface of a disk substrate 10 (Sub) having a thickness

of about 1.1 nm posdictich BEPYEAIRORBL ad GRIEBrRi€ionl RRcbkaflg AdiGal
recording layer 1la is formed on this surface. On the other hand, relief

shapes for divi dbAgtid FaesdRt I AficARSoRl £ R Prbdestidh appasatdac®r0f a resin
sheet 13 having a thickness of about 0.1 nmand being light transmtting
protection d ayer fodiithds QC8GHs OfiteC Ahvins Welling smays dbhbatSidyymedeon this
surface. The first optical recording |ayer 1la and the 2G second opti cal
recording |ayer bubfadee thabdefl dfy andbesdit@atién rédyIingdmediiint her, as shown
in FIG 13, an application to an optical disk having a structure wherein
three optical reeafgkingnhayrs Ssubiserata el al Sedd:Sding03ay 6t eformehenopt i cal
disk of this structure differs fromthe optical disk shown in FIG 12 in
that the second epéixaliefesndh narifayerofl theasabd tratehi £He qRidduaitibrCcor di ng
| ayer 11c are formed on the both sides of the disk substrate respectively,
and a |ight transppdddtug PfOoireGinfoBmhtdd rbdQotded imedihmyednprisiaET]
conprised of for exanple a
10 a mold for a compression molding having on an inside
surface of a cavity thereof a stamper having relief
shapes corresponding to the relief shapes, a heating
means for heating the mold, and a pressing means for
pressing 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 means for
correcting parallelism of the lower mold and the upper
mold of the press at the time of pressing of the press
and making a pressing force uniform between the lower
20 mold and upper mold being provided.
In the above production apparatus of an information
recording medium of the present invention, the mold for a
compression molding having on an inside surface of a

cavity thereof a stamper having relief shapes

25 corresponding to the relief shapes, is split into an
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bondi ng | ayer 17a and a pol ycarbonate resin sheet 17b is forned on the
third optical recording |ayer 11c. The method of producing the optical disk
shown in FIG 12 will be explained below 1~ First, according to the
productian nmethod simlar to the first enbodi nent, 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 conpressi on 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, and the first optical
recording | ayer ihppers dewtarg ond tlldwer Spefacand Qs tdrraehbartdangreas shown
in FIG 14A, a surface of the resin sheet 13s forned of pol ycarbonate resin
etc. 2u is procemnsedbld watiBalikeyl thé PramkssHEf medhsS. akli€a JbanspEegess for
satin-like finished surface can be perforned using | ater expl ained
apparatuses. In tberéasihgObatifldi8snoshars 10482 mld ana £aigipprRss of the
satin-like finished surface is made simlar to the disk substrate of 6 the
first enbodi ment mohexdt the sheyd dththéGimkdABs bhesdiey BrSbeetpdessheat ed and
pressed through conpression nolding using a stanper (not illustrated)
having rel ief shap@smBGngS at préddsingl eorddianiebimibsiaRasthe wrsatin-1ike
finished 10 surface of the resin sheet 13s. The conpression nol di ng process
can be perfor nedmusd nghd abper axqilaiiBeprayerbgat uses. As a result, a resin
sheet 13 fornmed with relief shapes containing projecting portions 13a in
one surface 1G thereofrurthebf aldadnhidve tUhe BBéve Ubykaeestd the resin sheet
13, satin-like finished shapes have not been |eft, but the surfaces becone
mrror surfaces expeadationh bBedddtingehé®iunt bEPERe PY¥dentasnediaeni N FI G
14C, the second optical 20 recording layer 11b is forned on the relief
shapes surface otompwiderShndssicaiubtiBrate Haviherdlied shppés£adn mecor di ng
| ayer 1la and the second optical recording |layer 11b are bonded by an
adhesive | ayer liedst e ehrfddd ahenbef, GlkeBgrdiag) lagke. fdtmeanNdnt he
adhesive layer 14 is cured by an irradiation of 26

the relief shape surface of the disk substrate, and a

coating layer formed on the recording layer, the disk
substrate being a disk substrate processed by a satin-
like finishing of the surface thereof, then transferred
15 with the relief shapes to the satin-like finished surface
thereof by heating and pressing through compression
molding using a stamper having relief shapes.
In the above information recording medium of the
present invention, a recording 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 surface thereof by
heating and pressing through compression molding using a

25 stamper having relief shapes.
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ultraviolet ray, The optical disk shown in FIG 12 can thus be produced.
The net hod of producing the optical disk shown in 5 FIG 13 will be

expl ai ned below. First, according to the production nethod simlar to the
first enbodi ment, 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 10 conpression nolding using a stanper having relief shapes
so as to transfer the relief shapes to one satin-like finished surface of
the di sk substrate 10, and the first optical recording layer 1la is forned
on this surface. On t Farthdwer trandhiaae thewbdve bb§ecti5Ahea surface to of
the resin sheet 15s forned of polycarbonate resin etc. is processed to
satin-like finishefbrwarhias ersporiifg tieliams of Oths @lrieBeht kinventiished surface
can be perfornmed using | ater expl ai ned apparatuses. Next, as shown in FIG
15B, the resin sémgirilses28 dd edbatth4y Aasehly tAy1aLeghskaygy @asken nol di ng
using a stanper (not illustrated) having relief shapes so as to transfer
the relief shapesedsx bathssafdde kh&feds Nasbeds s wiftaees ffcdda@ngesi n sheet
15s. The conpression nol ding process can be performed using | ater explained
2~ appar at uses. Iafer Adried glllthe felidE BhapeedurFacbossrethandibkr el i ef
shapes containing projecting portions 15a in one surface thereof and reli ef
shapes cont ai ni nghyzteRest | NG gaaht shest habihg odlieF shipac on her bedst S
obtained. In the both 5 surfaces of the resin sheet 15, satin-like finished
shapes have not digerukehte tHéreblie &wdodaasopeimile rabérding Qaffaeges expect
for having relief shapes. Next, as shown in FIG 15C, the second opti cal
recordi ng | ayer fldbdmedsoh ot deliet héhdpal setfodmEs th SivK aabsetatse
surface of the resin sheet 15, and the third optical recording |layer 1llc is
formed on the relieefishapgstisiall aecoxfinghRapéh@inds thé agezoiid bpeid£si n sheet
15. Next, as shown in FIG 15D, the first optical lu recording | ayer 1lla
and the sdaoond ofidogdalng elfedi bgih@eindelh sid lighdcleinyg Focadbéesi ve | ayer
16 formed of ultraviolet curing resin etc. and the adhesive layer 16 is
cured by an irrathHoat tha ofsinl tshawt odigle fay. tiNe)diskasulsdiatel hoFte 15E,

pol ycarbonate resin 20 sheet 17b is bonded to the third optical recording

| ayer first optical recording layer and the second optical

recording layer to record or reproduce information,
wherein the disk substrate being a disk substrate

15 processed by a satin-like finishing of the surface
thereof, then transferred with the relief shapes to the
satin-like finished surface thereof by heating and
pressing through compression molding 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 with the relief shapes to the
satin-like finished surface thereof by heating and
pressing through compression molding using a stamper
having relief shapes.

25 In the above information recording medium of the
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11c by adhesive |layer 17a formed of ultraviolet curing resin etc. and the
adhesive |ayer 17a is cured by irradiation of ultraviolet ray to formthe
light transmitting protection |ayer (coating layer) 17. The 2G optical disk
shown in.FIG 13 can thus be produced. 28 According to the nethod of .
produci ng an optical disk according to the present enbodi ment descri bed
above, a disk substrate and a resin sheet for formng an optical disk can
be obtai ned by processing a disk substrate and a 5 resin sheet by
satin-like finishing of the surface thereof, then heating and pressing them
by conpressi on nprésent usivegtiémnpeEsratvipty cal t&dorsiingesafyax tirsansfer the
relief shapes to the processed surface by satin-like finishing, whereby it
i s possible to pfodust oni tthehrefhierf EBape otlivFhicei 6§ thedidskk saisttrate havi ng
enhanced planarity wthout burrs or step differences or bul ges at the disk
outer circunferenbich iPpopkboasHsi by a satueltikentinisniagt odHnthenl ded
substrate. Further, because conpression nolding is perfornmed after
processi ng the sstiffae aheklef ) -thdins kr Sndfsdriratiewbyh Sdlel Relik®e shiapeshi ng,
the way of escape of air can be kept in the conpression nolding, so that
air bubbl e does tottheetsaitint ik Eiheshed adud £§66 dtharedifNy Clads didigpand or med.
Further, in the conpression nolding process where 20 the relief shapes are
transferred to theesdioe tlikskgls Hamblas €ianchollAeng asdimgsheetamddie di sk
substrate and the resin sheet can be processed sufficiently when the only
out er nost | ayer lsdvirye reil $&f selglesat en atite et asant ,Shesécane dpeated and
pressed, therefore cooling tinme for the 2G processed objects and the nold
is short and prodemxindimg?Payexfifds coened warhberebiecGhapa $hefapr00Lss
having a plurality of optical recording | ayers described above, optical
recordi ng | ayer stlex ceptinf shedthavhlieheisgsiocepbed dby raecatdnrileayer 5 need to
be made translucent. For exanple, in the structure having three opti cal
recor di ng 10ayer sfiniishingespeite tsarfacefttecteancetiodn ttrenbtfemtecdoptikbal
recording layer 1la form ng | owernost |ayer of nore than 80% (for exanple
905), the refl ectlngmldkflshigrs $ecthe optincdlike etioridhad swfcellb i s set
to about 30% and the reflectance of the third optical recording |ayer 1lc
is set to about tiSSteAdcbydrermftiing dadaprsasibg tlovendlt ebyppresvioged on and
reproduced from each of the optical recording layers |u w thout disturbing
t he recordi ng ormelafingduein@re gftagpen having relief shapes, and the

first optical recording layer and the second optical

15 recording layer is bonded.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the
present invention wiil be apparent more in detail with

20 reference to the accompanying 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
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on or fromthe |ower optical recording |layer. These refl ectances may be
adj usted by sequentially reducing the thickness of the reflection fil ns,
conprised of alum numor silver and alloys thereof, formng the 20
translucent filns in the optical recording | ayers toward the uppernpst
| ayer. Third Enbodi ment An information recording nedium according to the
present enbodi nent is a discrete type hard di sk obtai ned 25 by sheet
nol di ng. The conpressi on nol di ng net hod shown in 30 the first enbodi ment
is applied to a disk substrate of the hard disk. FIG 16 is a schenmatic
sectional view otnaigfertiicieslosdilf apperdaldl rérSkompday at yssaccording to
the 5 present enbodinent. Relief shapes 20a for inparting a servo signal
are forned on ongubstfe adbofdihds koSHDSéNRIN®13Ral andBRgagtic film 21 is
fornmed over the entire surface thereof, and a silicone oil or other
| ubricant |ayer 22 is fiasneda l4hd her 868 views €6atdi)akayRy . tHd) the above
hard di sk, signals are recorded on or reproduced fromthe magnetic filnms 21
by a floating nagpebiem hgagndttaivent@ohap famplstider SL. FIG 17 is a
schematic sectional view of a two |u sided structure hard di sk apparat us
according t®o the presenc.eshofk eplan ReldwelorshapRmal3aut picd NpaGt kBg a
servo signal are forned on a top surface of a disk substrate 23, the first
magnetic film 24iksa flq@dionetndRReenind risuntace L@1hheread oard a
silicone oil or other lubricant layer 26 is fornmed thereon as a coating
| ayer. . At the sag®dtdubFackebs efhesBApRSswdbFLrhee;i nparting a servo signal
are formed on a bottom surface of the disk substrate 23, the second
magnetic film25 is fouoed swemdset Hfe 8ildwseshowinCenbhesaafts apd a
silicone oil or other 31 | ubricant layer 27 is fornmed thereon as a
coating |ayer. |medfirenlavechatitd @uakarStyedl & aisk BEEHLEe WbtAined
reproduced fromthe first and second magnetic filnms (24, 25) by a floating
magneti ¢ hwad Mhédoddimgt kp tHe aohvbAtiomalShetRodet hod of producing the
above hard disk showmn in FIG 16 will be explained next. First, as shown in
FIG 18A, a surface offithe A sndsebsiratvierBSsharingdthé sesdd@ar peous
polyolefin resin 10 etc. slightly thicker than the desired thickness of 0.2
mmto 1.2 mmis peaoaemedtt of Sttid plhhkeidy piEshedi sirsiibeerdke The process for
satin-like finished surface can be perforned using | ater expl ained
appar at uses. Hera&gcdiEngUEd atiee Icoughnesemall mkhkodat i n-1i ke fini shed surface
is 1~ made simlar to the disk substrate of the first enbodi nent.

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 8B 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 schematic sectional view of the above optical disk;

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

25 FIGS. 11A to 1l1C are sectional views showing a
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Next, as shown in FIG 18B, the disk substrate is heated and pressed
t hrough conpression nolding 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. The conpression nol di ng process can be
performed using | ater expl ai ned apparatuses. As a result, a disk substrate
20 formed Wth relief 26 shapes containing projecting portions 20a in one
surface 32 thereof is obtained. In the both surfaces of the disk
substrate 20, satin-like finished shapes have not been left, but the
surfaces becone pisdunitidur 86 ofeXpeche fHd bEVpAeHvdangehn Sépyiral 5 Next, as
showmn in FIG 18C, filns nade of a magnetic material such as Pt-Co are
formed on reliefasdlaprEo28dnd GidTithe SiFdGCmbolihdit: GESkhs uhsddeate by for
exanpl e sputtering to thereby formthe magnetic |layers 21. 10 Next,
silicone oil or ameddElnlubricant is coated to a filmthickness of 10 um or
|l ess to thereby formthe lubricant |ayers 22. The hard disk shown in FIG
16 can thus be fornmedrid. ez ed a0kePELhii RYed er ABVRePPaktdosk sHOWN i N
lu FIG 17 will be explained next. First, as showmn in FIG 19A, a surface
of the disk substieiteptidslfidedcebraindirid RheUSedirldy ehBédindr@Sbh €t C.
slightly thicker than the desired thickness of 0.2 mMmmto 1.2 nmis
processed to sattne lprkeehtnishwdisurface 20 S. Then, as shown in FIG 19B,
the di sk substrate is heated and pressed through conpression nol di ng using
a stanper (not illustrated)3 Ravangeseldmll shewasts Theakey pdrtaBabess t he
relief shapes to both satin-like finished surfaces of the disk substrate
23s. 2u As a restid optidabkdidkakkai@inp toOkhABUseddnd embodimenh® of Shapes
cont ai ning projecting portions (23a, 23b) in both surfaces thereof is
obtai ned. In thethohresunt atifendiohhe di sk substrate 23, satin-like
fini shed shapes have not been left, but the surfaces beconme mrror surfaces
expect 5 fior having retcef bapesiddiexie sastEUMN viaws | dhowlidG, af i | N8 nade
of a magnetic material such as Pt-Co are forned on the top surface and the
bott om surface Qirdduetiloskstsiphsitr ahe nthiodr of xprgalueisguid esduigall 0 t her eby
formthe first magnetic 10 |layer 24 and the second magnetic | ayer25. Next,
silicone oil or cinkt hetotdtrg Ganthé Ssadmaide dmbodindnit! 6Et the lgr@sendf 10 um or
| ess to thereby formthe

invention;

FIGS. 15A to 15E are sectional views showing a
15 production step of the method of producing an optical
disk according to the second embodiment of the present
invention;

FIG. 16 is a schematic sectional view of a hard

disk accordi#g a third embodiment of the present
20 invention;

FIG. 17 is a schematic sectional view of a hard
disk according a third embodiment of the present
invention;

FIGS. 18BA to 18C are sectional views showing a

25 production step of a method of producing a hard disk

18



| ubricant |ayers (26, 27). The hard disk shown in FIG 17 can thus be
formed. 1G In the above configuration, instead of the magnetic |ayers, it
is also possible to formfilnms of phase change recording materials or
magnet o-qptical recording materials such as enunerated in the first

enbodi nent and form over themprotection films of ultraviolet curing 20
resin-etc. as coating layers so as to obtain an optical disk of the phase
change system or magneto-optical recording system According to the above
met hod of producing the hard di sk of the present enbodi nent, the disk
substrate fornedadsokdidditd WRY NN @abbifmditodeCthd b seatdi sk substrate
34 havi ng a surface of enhanced planarity free fromthe bul ge or recesses
at the outer cirgugtgefsial region distinctive to a one-sided or two-sided
di sk obtained by injection nolding and free fromthe fine step differences

a due to the nold rel easg . Ohoft 8PRIc d¥b dfsot@bnbievidiienbiisdird erence
unavoi dable in injection nolded disks and step differences at the parting

surface di stinctpveahOradh azepnbt ef ihda &#'dRhcify o nWrhihadgihard di sk or
optical disk, in 10 the nethod of recording or reproducing a signal using a

flight heads singgcbhgidy aRathlYeird BELORIMGA o8 & ighetBhaNced, the
possibility of the head colliding with the bulge at the outer circunference

or the step differeogesdr burrs at the inner circunference is reduced. 16
In a hard di sk, since a servo pattern or a clock signal is fornmed by pits

at the time of form ngriche26i $K,a achahgeiUARG! off P EBhECH Atk o
expensi ve servo witers need not be prepared and a clean roomfor the sane

and wite time oh tbfpSMOnShEIWnAkBpalSud}ot necessary, 20 therefore the
drive assenbly tinme can be shortened. Wen producing an optical disk as

described above, the gaeurpence Dfschbmatic MAKA of ML doh¥idliadiehgesat the
outer circunference is suppressed, even the end portion at the outer

circunference caghbecdiiidssaba hdRIiQGORSp2+h tugpr ovenent of the recording
capacity is possible. 35 1 1 Below, conpression nolding apparatuses wl |

be expl ai ned which camrtee psRdid & phavevarbed gENd:terhblMe&dLilgat i ng
Two- Si ded Mol di ng Apparatus) FIG 20 is a schematic view of the
configuration of eBererOHE €RE | SdnpPIsdiof mRANG! MSpd@tuBl 88&S#NIGnand hot
FIG. 21, and FIG. 22B is a view showing a temperature
profile thereof;
15 FIG. 23 is a schematic view of the configuration of
a center mold of the compression molding apparatus for
satin~like finished surface process;
FIG. 24 is a schematic view of the configuration of
a center mold of the compression melding apparatus for
20 satin~-like finished surface process;
FIG. 25 is a schematic view of the configuration of
the cémpression molding apparatus; and
FIGS. 26A 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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pressing a light transmtting resin sheet (thickness of 10 umto 100 dun)
or a,disk substrate (thickness of 0.2 nmmto 2.0 nm) to transfer a relief
pattern of the stanper thereto in the present enbodi nent. 10 A conpression
nol di ng apparatus 100a has a press upper platen 101, an upper heating

pl aten 102, an upper nold 103, a heat rel ease sheet 109, a center nold
guide 105, a first center nold 106, a stopper 107, a vacuum hole 108, a
first stanper 109, a second stanper 110, a 1G second center nold 111, a
stopper 112, a heat rel ease sheet 113, a lower nold 119, a | ower heating
pl aten 115, a press |lower platen |16, and a hydraulic ram 1l 7. The above
conpressi on nol di ng apparatus 100a is a three nol di ng cl anpi ng speed,

30-ton automatic hydr ggktRi2Prdi %Sl SlkrRakes BepkMRRrseoNnt rol mechani sm
The upper and | ower nolds (103, 119) are fixed to the heating pl atens of

the press. The center pggBbg, |8 Ritaibd’ &b1laRaRCo 81t BebEiJdi LiRer divided
into two. The inside of the cavity can be evacuated. 2u A resin sheet or a

di sk substrate |&fbhdfinehdBPef e 3ResehPOidveRtsbAMERSihd0he 110) in the
above cavity and then pressed and heated by heaters (upper heating platen

102 and | ower heatdighgrl.aten 115) for heating the upper and |ower nolds
respectively to a tenperature 5C to 50C G higher than the glass transition
tenperature of the reghpsshgoddmehfe di sk substrate 120 to thereby
transfer the relief shapes of the stanpers (109, 110) to the resin sheet or

the disk substrate 12@sgAsgShay kBn&hdei2BeripeciiRRevidieald Bg pl aten 102
10 is attached to the press upper platen 101 of the press 100a noved up and

down by the hydrgudidair aisit ldeddrGingt B P DA hB3abRvig a flat
surface is further fixed thereto, and heat rel ease sheet 104 of thickness

of 2 mmor less, thatahSop&it#ll ASkkCodarEhae AaVididogendtdgalailx conduction,
is bonded to the surface of the upper nold 103. The el astic nenber

functions 10 abséidpedavitat hobéntidr RBLEI dieldoseacLOEPaBNEEY gfReahed up and
down novenent of the hydraulic ram|17 or heat expansion occurring at 20

the tinme of heattmgdoteah@als niripkeat €6 Adtdevh af idgei difdrlohebrRsm of the
upper, center, and | ower nolds thenselves so as to enable the entire

surface of the nold tanbe teUdraAiflYoPrRpEeductioyavebrmatl R, ashiyrt nErber
generally acts as a 2i thermal insulator, so if it is not made as thin as

37  possibl e t swimhkeat bese®lidghe b heauedesd B1eghibher tdabral
insulator, there is the drawback that the heat conduction wll becone poor
and the formati ofediiofieiwi FbclaeDR hongaicab Foeswefiagefiin ins tHesirable to
use a heat rel ease sheet of an elastic nenber containing boron nitride or
15 optical disk DC by an objective lens OL having a
numerical aperture of for example 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 comprised of polycarbonate resin etc.
Furthér, a light transmitting protection layer (coating
layer) PT having a film thickness of about 0.1 mm is

formed at the upper layer of the optical recording layer

25 RL .
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anot her material superior in heat conduction (0.4 mmthick, nade by
Shin+Etsu Silicon Co. htd., product nane: TC BG Type). 10 (External Heating
Conbi ned Type Two- Si ded Mol di ng Apparatus) FIG 21 is a schematic view of

t he confi.guration of a conpression nolding apparatus jointly using heating
of the center nold by an external heating device in addition 16 to the
heating fromthe heating platens of the press in the conpression nolding
apparatus shown in FIG 20. As the external heating elenment, a
near-infrared ray heater unit IL is inserted fromthe outside in the state
Where the nol d assenblpehSrépantithgi Bn CoNjrepebi@fing ithohhehdibdReand down
novenment of the nolding nachine. Apart fromthe above configuration, the
rest of the confégticl @isks BigIsd At badh Yast N@sSANMRAT LBEfSABIEBSI ON
nol di ng apparatus shown in FIG 20. Wen nmanufacturing a di sk of a dianeter
of 120 nm 2~ f oin exByEIteveaSes B the spticalZfecd EAngbouperadl £38m
infrared ray heater unit IL is conprised of a plurality of (for instance
11) for exanpl e dn&kWiR@dr tiklhsmi&dngayrdd@isoht Noyslr @ Bgashow ng the
position of the filament FM arranged at a pitch of 20 mqmin a | anp housing
HS and a i$ separat edakr efe t fine. @t 8&pBHuE tBY¥n af ¥bnS tRBCEp Vi cad0 alBX | O Make
the irradiation intensity uniform The intensity of the infrared rays (IR
of the above neathd Mdtairaddr Bigiteabeledtdd alkl th@Sopfieul iécddddng22B, is
substantially uniform across the size W5 of the 10 workpi ece WK, that is,
the resin film oragdie R1ESENrS&iBledd@ENg TIDESEEESk viHAC BN NQAr -1 Nfrared
ray heater unit IL is inserted between the upper nold 103 and the first
center nold 106 prsbdirbweREd ! iEynsaCaBdy&ifiiated By th IskinanbidiR slsiingovner
nold 114 in the state where the nold assenbly is opened and rapidly heats
the center nold {if¥nit]lindsel agirodabyidD shgakltiw ddtkarosdt he sheet inside
the center nold to a tenperature exceeding its glass transition point,
however, whoen the raprdchens iingal sedfidrali $hed,of theWkéy IportSohet sact ed to
the outside of the press. In conjunction with this, the hydraulic ram 117
starts to rise t4n hpaticanddpsleshowheis aamssh.r om dde ampper nold 103 and | ower
nold 114. For exanple, by irradiating near-infrared rays for 2~ 10 seconds,
t he surface tenperat urelpds tdmapeenter dinliding traedknrbgidmd 3@e to from 120C
to 200C. Thus, by using conbination of an external heating nethod, the
heati ng and pr egstavydedmen 0énd Gur€xaapde andask ysuk2Graeeonas(sudqui red in the
direct heating nethod can be shortened to, for exanple, 5 seconds or |ess.
(Center Ml ds f Oforyed nfl plydanboshtagrepriocess) Am opltécaborexczdipgessi on
nmol di ng apparatus shown in FIG 20 and FIG 21, by changing the mandrel of
t he centerlsnol d,layter 31poRE) bl foomedte rthascewpfaessi dnlidhtol di ng process
apparatus giving the surface of the resin filmor resin sheet a satin-Ilike
finish arid therelapspapbibhe rfoteetipmglaverh (Foapiraf dpyerhel S dPIn- | i ke

finish and formrelief shapes at the two sides.
comprised of for example an adhesive layer 12a and a

polycarbonate resin sheet 12b is formed on the optical
recording layer 11.
20 The method of producing the above optical disk will
be explained below.
First, as shown in FIG. 11A, a surface of the disk
substrate 10s formed of polycarbonate resin etc. is
processed to satin-like finished surface S. The process

25 for satin-like finished surface can be performed using
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FIG 23 and FIG 24 are schematic views of the 1~ center nold part for the
conpr.ession nolding for giving the surface of the resin filmor resin sheet
a satin-like finish in advance. The rest of the structure other than the
center mpld 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 guide 51, a first center nold 52, a vacuum hole 53, a stopper
54, glass fiberfil fluororesin sheets (55a, 56a), an Oring 57, a second
center nold 58, and a stopper 59. 2~ The resin sheet or the disk substrate

120 is 40  gri mzb%&}wennémpghassua‘é&e&ixgImat,&iu‘%ogeﬂ'anz_esheets (55a,
56a) and conpression nolded so as to transfer the fine satin-like finish

unevenness (for £xajiRle8s kRiifx BFCALCsStiH-a¢Re M OLUARNRASsHEd® 23 )un to 30
stn. ) of the 5 surfaces of the glass fiberfil fluororesin sheets (55a,

56a) and give thgalnhagesopf. the resin sheet or the disk substrate 120 a
satin-like finish. The above glass fiberfil fluororesin sheets (55a, 56a)

are sheets conprised fbxg! ass shbheriflraeh 108 rpeednat edipyictkhea f4 uororesin
or adhesive sheets (for exanple, Chukoh Chemi cal Industries Ltd.: AFG 100).

Further, waile the RouRdAUNEsIoNe CREGRHS RhSrisftbnthbeahed dsdnbhe i nsi de

surfaces of the center nold, simlar nolding my be performed by gripping

the resin 1~ shegfapplerdigkt SUASLERL DGR f1diQker gﬁJiESL:A gy ggngs ed gl ass
fiber cloths (for exanple, 75 Nmthick, product nane: Fluoroglass Sheet)

W thout use of a.,agheslVene RU1LREr shéesSRWINd Nsdthife-11104 £idicaB4Er ol d
part 50b has a center nold guide 51, a first center nold 52, a 20 vacuum
hol e 53, a stoppifrfate SAliHL Idikk® LivdRAtB! 26£S ThadbompidYsioan O ring 57, a
second center nold 58, and a stopper 59. The resin sheet or the disk
substrate 120 | sandlidiRgeprbedseeant b8 dadFosnbd Nidiinke1htdd ikpbahes (55b, 2G
56b) and conpression nolded to transfer the fine satin 41 i ke finish
unevennesgoof t hgpatatases. of the satin-like finish plates (55b, 56b) and
t hereby give the surfaces of the resin sheet or the disk substrate 120 a
satin-like finish. Foisexamgsuet, tdaiiao¥abs GiteN1bi kernfddiwslan pratiag’ (55D,
56b) may be for exanple SUS304 1.5 nmthick plate sandblasted with Si C or
al um na powder (dhape@X88PtLiningepayPERIDGSPEE BRI 00gIESTheRaukBade NI N tO
13 )un. ) or performed with etching treatnment (for exanple, the 10 average
surface roughnexmeBacEsi2 loB¥Rihed37In/ithe) b6th Wwr£ades age thel Bikke
conpressi on nol di ng apparatus shown in FIGS. 20 and 21, as the nethod for
correcting the pabaltketésn baawesnlikie fAhessed|siapas, hate invtppse&n bl e t 0 not
use an |~ elastic nenber, but, as shown in the schematic view of FIG 25,
to provi dest he |levitr, hotdthw tslkrfabad Ibgcomat mikiderosuofésys espeet fravi ng
curvature between the ower nold 114 and the | ower heating platen 115, and
attach the | owehavihd #4Uief) shhpesower heating platen 115 via the 20 ball
joint 118 to enable it to be given any parallelismand thereby enable the
pressure applied to tRextupper sheemtiar FIGndl1Gweptivtlsregoriheg t iamerof
pressing to be made uniform |f connected by a shaft, the result is a

‘1l is formed on the relief shapes surface of the disk

substrate 10. The optical recording layer 11 is for

20 example stacked films of a dielectric film, a recording
film, another dielectric film, and a reflection film. For
example, 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
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self-aligning bearing. 2u (Exanple) 42 Di sk substrates for optical disks
wer e .produced by the nmethod of production according to the first enbodi nent
and were exam ned for planarity. Here, the disk substrates being produced
have the fi shapes shown in FIGS. 4A to 4C. FIG 26A to 26D are views

showi ng the neasurenent results of the planarity in. the vicinity of an
outer ‘circunferential end of the disk substrate produced by the production
met hod according to the first enbodiment. The 10 absci ssa denotes a
position on the disk X(mm), while the ordinate denotes a hei ght of the
surface Y (), ~. Mthe bptidel fde@dk@ind|1aye26M1 HORANEE e ARG 262401 r espond
to the nmeasurenent results at positions rotated O degree, 90 degrees, Z80
degrees, and 270 sdegegess Gi1aakvi s Be filcitidg lrediie e€8Nt i Ghet Hh8hsk Sl from a
reference radius position Wien setting a radius position serving as a
reference of theidiysk. 120t habdthe ireauliicich @fahpbsdvildietsage @s t hose
of the signal surface and the read surface. In the vicinity of the outer
circunferenti al eBgmZth@Oidher @rasSsmictiagopfottibhl Doy (bBetthgk and
there are no burrs seen. Further, in the disk substrate produced by the
producti on sret hodagegpr 2 Nrhe0 opbecdll Skkeskwd maNtrc batd cah thes aecurrence
of burrs and step differences such as 25 above in the vicinity of the

i nnernost di anet eroludes. 43 suppressed. According to the present

enbodi nent, by gripping a resin sheet or a disk substrate processed to a
satin-like finish betvweadMagStarnRr fe8hsd RFabrBGuaHY RheSStIka1 he 5 sane,
it is possible to easily obtain a resin sheet or a disk substrate having
information signalisRtaédrding &bdese pirbBont drt@aifleh® dd¥c-ekBessavitsreGonpar ed
wi th conventional formation where nold parts had to be designed,
fabricated, and exabswgathdtratedesr tforalag e tdpeidll tdiskkeasSke An oOpti cal
di sk of single layer, or an optical disk of nultiplayer of a twd- to
three-| ayens struobtidifed &y peotesstady wi thsktisdbierhtdmARALtEXPEIlGL t O
fabricate nold parts or the work of exchanging the sanme. 1~ As the disk
substrate, for efaapskRinArRyE ehe- suxkadeothévwrfSi dbdn Shlzatihgt endlavi ng a
thickness of 0.2 nmto 2.0 mmcan be fornmed, the orientation strain at the
time of injectiopraesginpalt by wbnmlessdnnoboliEngChsive stiaRpers having

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 circumferential
portion as in a conventional injection molded substrate.
Further, 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 cémpression molding, so that air bubble does not
retain in the resin and good molding can be performed.
Further, in the compression molding process where

25 the relief shapes are transferred to the above disk
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injection nolding is extrenmely small, and a flat disk 2U having no recesses
or bulge at the outer circunference or burrs or step differences at the

i nner and outer circunference can be achieved. Application to hard disk
medi a ot her than optical disks is also possible. Further, in optical disks,
di sks having an ZG extrenely small birefringence at both the inner and
outer 44 circunferences can al so be achieved. Further, the resin sheet
can be cut into any size, it is easy to handle large to small sized disks
wi t hout preparing different nolds each tinme. Disks of different a

t hi cknesses, whi stibstadt@,Néhe bei MOisabaerthiy cdAtbd prewewsédout changi ng the
nol d parts, becone possible just by changing the thickness of the resin
sheet used. The bufEiGpeRlyowhdhahdesh artdrhadt ilegteroas ofthd kie.skol d parts
is shortened and the nold parts need not be manufactured, so |0 the speed
of devel opnment asebsBideaskUR&attal aRa predRaAS ethanvfozastsolitlg thimet he hard
di sk, since a servo pattern or a clock signal is forned by pits at the tine
of form ng the disk, thd pbabgessedraprheot HRIMheCadRL iandhexpeadis ve servo
witers 1G need not be provided, so a clean roomand the wite tinme of a
servo signal arepsdirtich BELEDS&SACYy il Bheagkede the drive assenbly tine
can be shortened. The present invention is not limted to the above

enbodi nents. 20 For exaBphe, Endodimaphtcal recording layer is not limted to
the | ayer configuration, the materials, thicknesses, etc. of the nmagnetic

| ayer or the protecti aiel ay€icalr dabRedcax@dihgiged aher préeaay i bed in the
above enbodi nents. These can be suitably selected. 2G Further, the
materials etc. OémbdtEmdntkdsfds Frémdfhe optEcaDidiskmateskding ke above
materials. Any material that can be processed into a disk shape by the
conpr essi on nol dfinkstplenBodsmad ine thaeth PRIt ot bpeisaniddcoatiimnns can
al so be nade to an 5 extent not changing the gist of the present invention.
Accor di ng 100 t helagpidwodref spadddci ng an i nformati on recordi ng nedi um of the
present invention, in the process of producing the optical disk or other

i nformation recordi ngrFmedi 18nis ta bshepasichbectipnalodiee «f dhek 10 substrate
or a resin sheet having enhanced planarity with high productivity.

Accordi ng to t heoprieailctiisk @&ppaddhygstd dtheapresddr Eambbdimerdc wheiragn medi um
of the present invention, as the production apparatus for optical disk or
ot her 1~ infor nmatwomwptécst drepmiddgubayars ngepoissikede t o produce a di sk
substrate or a resin sheet having enhanced planarity with high
productivity. Accordi Rglief tdhapenf Horratiivdading cloragkngegiedhisuaref t he present

invention, as the optical disk or other 20 information recordi ng nedi um
there is pbPovi dexkovided in one surface of a disk substrate 10 (Sub)

having a thickness of about 1.1 mm formed of
polycarbonate 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 optical
recording layer 1lb is formed on this surface.

The first optical recording layer lla and the

2b second optical recording layer 1lb are bonded by adhesive
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an information recording nmedium wherein a disk substrate or a resin sheet
can be produced whi ch has enhanced planarity Wth high productivity. 46
CLAIMS: 1. A method of producing an information 6 recordi ng nedi um
conprising steps of: processing a surface of a disk substrate by satin-Ilike
finishing, heating and pressing said disk substrate through conpression
usi ng 'a stanper having relief shapes 10 so as to transfer said relief
shapes to at |east one satin-like finished surface of said disk substrate,
formng a recording layer on said relief shape surface of said disk
substrate, and fospaham coating layer on said recording lu layer . 2. A
nmet hod of producing an information recording nediumas set forth in claim
1, said information reuetdeRy 4L dhuthbal nad o5 wppiecht 4 tosahocused
fromsaid coating |layer side to said recording 20 |ayer to record or
reproduce inforngbiodhy fdickNRiv G MRl belikuleO b Hb AL AEnRBL I §¢idagcor di ng
| ayer as said recording |ayer, and formng a |light transmtting coating
layer as 25 sai dr&@atditG hayefs b stadckdd MRt AL Podarigduci Ng an _
information recording nmediumas set forth in claim1l, wherein a nmagnetic
recording lsayer is fomgdogsisal dikRCOHF AHIG Lkoyesturandifrard UhbinCand | ayer
is formed as said coating layer. 4. A nethod of producing an information
recordi ng medi uUnygs; &At diokt bhduh Ghakits 1,122 1Qr tiBaf Wi 8bc&MIRIYeibRy: 10
transferring said relief shapes to both sides of said disk substrate,
form ng recordi ngedWBhy 2RysSA ALY ahaeéhémgdst%éﬁ@qsreéop&m} Shyes of
said di sk substrate, and formng coating |layers on said recording lu |layers
of both sides ofifaifdedicskmsdilst tRAkEroth AdEB! HO0HY RERIMNGIJIG2E
i nformation recording nmediumas set forth in any one of the preceding
claims, further godpudeivBdyhealid Rg15ghel Waplnsubiig prochytfdLQayeagnetic
i nduction heating in said conpression nolding. 20 6. A nethod of producing
an i nf or nafoi on r estdingg 18Rk UM7TaIPEEt cdnipriiBeliNoRBbrOBRaMb1d e precedi ng
clainms, further conprising using a halogen |lanp having a plurality of
near-i nfrared r ayoddmas 1ayef arra ahaas gsbly@srbaniise aesangskddiengbnis o heat
said di sk substrate in said z5 conpression nolding. 48 7. A nethod of
produci ng an i nfsgsmid R £Rs oHiiragopeikdlmresos@ing Qlalyri M any one of the
preceding clains, further conprising heating said disk substrate to a
tenperature 5C t o 50Crhéghethddhas preiSagt thaddtiealt @giersabuheiss t her eof
in said conpression nolding. B. A nethod of producing an information
recordi ng nmedi unFo@npRi 8ihy 14 eplainedr@iessi ng a surface of a di sk
substrate by satin-like finishing,

15 First, according to the production method 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 pressed through
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 substrate 10, and the first
opticél recording layer l1lla is formed on this surface.
On the other hand, as shown in FIG. 14A, a surface
of the resin sheet 13s formed of polycarbonate resin etc.

25 is processed to satin-like finished surface S. The



10 heating and pressing said disk substrate through conpression using 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 layer on 1u said relief shape surface of said disk
substrate, processing a surface of a resin sheet by satin-Iike finishing,
heatimg and pressing said resin sheet through conpression using a stanper
having relief shapes so as to 20 transfer said relief shapes to at |east
one satin-like finished surface of said resin sheet, formng a second

optical recordi ngpdoayes £k wRitdnFeikelirishaned urrace &dn Rl debSidksheet,
bondi ng said first optical recording |ayer 2G and said second optical

recording layer. fng Patdy BpaIned dppadHehsh . Aini BAOIIBI 88 £igg0r di ng
medi um as set forth in claim@8, further conprising steps of: further

formng relief shapes oheddle thkhstrfaclikbagends o5& thd esivinshegt in the
step of transferring said relief shapes to one surface of said resin sheet
formng a third cihisabafGFadeNds IR sORiide doekhefaiaRenstriaceof the
ot her surface of said resin sheet, and 10 formng a light transmtting

coating | ayer on dnRerthi¢t Cu@RUisahtr ecording | ayer. 10. A nethod of
produci ng an information recording nmediumas set forth in claim8 or 9,

further conprising heaid#tg 83 Shéwsiin gheet14dy ehecidHmAARBLECisLG i nduction
heating in said conpression nolding. 11. A nethod of producing an

i nformation recohdkRgaBH Whedsed CthriRighNcblp A% i SR ditlgah 88 4 0 10,
further conprising using a hal ogen | anp having a plurality of near-infrared

ray |anps or far dcahpar ethdtdy 1h 3805 t2d) Aha/MIL Gt HEF edhded bBeals S@j d resin
sheet in said conpression nolding. 12. A nethod of producing an information

recordi ng nmedi UMt@anseér fiid Rel lef3hapB8 05 SleisHRif-1i%kel kindsuddrer
conprising heating said resin sheet to a tenperature 5C to 50C hi gher than
a glass tramsiti QirELEPSAHRLErasifSEheetNes£0TTheN cSh b EABR 8SELGHY MOl di ng.
13. A production apparatus for form ng a substrate having relief shapes on
at | east one surpaceeieiRDbeOpbefbinabionsRid QateeCoxsidigieardi um conpri si ng
5 said substrate and a recording |layer fornmed on said relief shape surface
of said substrat appagaghgysaducti on apparatus of an information recording
medi um conprising: a nold for a conpression nolding having on an 10 inside
surface of a cavity trer @okesubt apeeshavéintr @Bi Sdrnidda e sh caslri@Epondi ng to
said relief shapes, a heating neans for heating said nold, and a pressing
means for pressi Bhapas bdiiladnisdigkdieldibeigtgtiphbt13atia afe UppSAacecent er,
15 and |l ower parts and being attached to a press novable vertically by said
pressi ng neans, &haeads ifs0bteinalt ingthariddrelsusfacds & dhéoveyionol d and
sai d upper nold of said press at the tinme of pressing of said press and
maki ng a pressi ngheet Cls3 ,2@aghnfbikm [Fanheked sthiagebobwvre mpltdbesrd Legirer nol d
bei ng provided.

but the surfaces become mirror surfaces expect for having
relief shapes.

Next, as shown in FIG. 14C, the second optical

20 recording layer 11b is formed on the relief shapes

surface of the resin sheet 13.

.Next, the first optical recording layer lla and the
second optical recording layer 1llb are bonded by an
adhesive layer 14 formed of ultraviolet curing resin etc.

25 and the adhesive layer 14 is cured by an irradiation of

26



14. A production apparatus of an information recording nediumas set forth
i-n claim13, wherein said neans for nmaking a pressing force uniform between
said 26 |l ower nold and upper nold conprises a bearing having a Gl
predeterm ned curvature provided.at an attaching plate of said | ower
heating platen or said |lower nold. 15. A production apparatus of an

i nformation recordi ng nediumas set forth in clains 13 or 14, wherein said
5 means for naking a pressing force uniform between said | ower nold and
upper nold conprises elastic nenber sheets having a thickness of 0.2 nmto
2.0 nmm bonded toultadvidifaeas. of the surfaces of said upper and | ower
nolds in contact wwth the center nold. 10 16. An information recording
medi um conprising: a dinekopubsdr atiexhawéwig inekFt€f 1Phapgstkis &k | east one
surface thereof, a recording layer forned on the relief shape surface of
the di sk substrapgodeddi.lu a coating |layer formed on the recording |ayer,
sai d di sk substrate being a disk substrate processed by a satin-Ilike

finishing of the surfage hber&Pfor bREAuLIRANEHET s ht BisaiBkgl Lgf shapes
to the 20 satin-like finished surface thereof by heating and pressing

t hrough conpressiyeg. iy Giifg bsidpiaiat@amayhaving relief shapes. 17. An
i nformation recordi ng nedi um conprising a disk substrate having relief

shapes on at | east on@*_ﬁét,aaé&@aia?ewoa‘he BréiistlicaPhbeda 1s8meigdt ng | ayer
formed & on the relief shape surface of said disk substrate, a resin

sheet having rel t&ftrhanestosmsdaim@as! HnRi-2uel ace dHaehest , substegead
optical recording layer fornmed on the relief shape surface of said disk

substrate, said {orsd proeRbiéd|td @a@iAtNikd #YBLsY] shRkdcsar0Rdenpt i cal
recordi ng | ayer being bonded, and |ight being focused fromsaid resin sheet

side for the di sknsulishk 8uBstfatwnild ik Nsdatedl hed@lplRGaldinbdmyer and said
second optical recording layer to record or reproduce information, wherein

10 sai d di sk subséipded si8hnNfoRdilligs ks ShdSd IstbafipfF ALRASEIrOYicE $8hpAs | | ke
finishing of the surface thereof, then transferred with said relief shapes
to the satin-I|ikeofditeshedassfdrnafet bel1aH shipbeaid RPeasdeiH-asgeng t hrough
conpression nol ding using a stanper 15 having relief shapes, said resin
sheet being a resimisledebupffae sFedhdydiisks dubstidtde 10i, nasditdg ehirsbe
surface thereof, then transferred Wth said relief shapes to the satin-Ilike
fini shed surf aceoptieradorebyrdiaal ilageantla?Q spEestadI@nt BhO4IHurEaBpL €SSi 0N
nol di ng using a stanper
On the other hand, as shown in FIG. 1l5A, a surface
15 of the resin sheet 15s 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 compression 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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having relief shapes. 18. An information recording nediumas set forth in

claim17, Wierein relief shapes are further forned on the other surface of

said resin sheet, an third optical 25 recording layer is further formed on

the relief shape 53 1 surface of the other surface of the filmsubstrate,

and a light transmtting coating layer is forned at the upper |ayer of the

third optical recording layer. 54 .A@QA A A A A .A3L A

L. A3& AF9. As. A3aL. A39. Au. A Au. Au. Al . AFus. A. AL A Al aL. A9. A" . AYN . A3L. Aya?. A3’
.AYaL. A s. A3L. Al & Aa. A3L. A. A39. A3". A". A . A3s. AFas. A" . A39. A3s. A3L. A . Af. Al
A, . AL. AS. A@ A9() 5@wz . .
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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 of the disk substrate and the resin sheet
are heated and pressed, therefore cooling time for the

25 processed objects and the mold is short and production
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In the process having a plurality of optical
recording layers described above, optical recording
layers except for the lowermost optical recording layer
5 need to be made translucent.
For example, in the structure having three optical
recording layers, with respect to a reflectance of the
first optical recording layer lla forming lowermost layer
of more than 80% (for example 90%), the reflectance of
10 the second optical recording layer 11b is set to about
30% and the reflectance of the third optical recording
layer 1lc is set to about 19%.
Accordingly, data can be accurately recorded on and
reproduced from each of the optical recording layers
15 without disturbing the recording or reproduction of data
on or from the lower optical recording layer.
These reflectances may be adjusted by sequentially
reducing the thickness of the reflection films, comprised
of aluminum or silver and alloys thereof, forming the
20 translucent films in the optical recording layers toward

the uppermost layer.

'Third Embodiment

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

25 by sheet molding. The compression molding method shown in
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the hard disk.
FIG. 16 is a schematic sectional view of a one-
sided structure hard disk apparatus according to the

present embodiment.

(%]

Relief shapes 20a for imparting a servo 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 o0il 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 f£ilms 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 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 entire surface

20 thereof, and a silicone oil or other 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 other
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10

20

In the above hard disk, signals are recorded on or
reproduced from the first and second magnetic films (24,
25) by a floating magnetic head MH at the tip of a slider
SL.

A method of producing the above hard disk shown in
FIG. 16 will be explained next.

First, as shown in FIG. 18BA, a suxrface of the disk
substrate 20s formed of an amorphous polyolefin resin
etc. slightly thicker than the desired thickness of 0.2
mm to 1.2 mm is processed to satin-like finished surface
S. The process for satin-like finished surface can be
performed using later explained apparatuses. Here, the
surface roughness of the satin-like finished surface is
made similar to the disk substrate of the first
embodiment.

Next, as shown in FIG. 18B, the disk substrate is
heated and pressed through compression molding using a
stamper (not illustrated) having relief shapes so as to
transfer the relief shapes to one satin-like finished
surface of the disk substrate 20s. The compression
moldiﬁg process can be performed using later explained
apparatuses.

As a result, a disk substrate 20 formed with relief

shapes containing projecting portions 20a in one surface
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substrate 20, satin-like finished shapes have not been
left, but the surfaces become mirror surfaces expect for
having relief shapes.

Next, as shown in FIG. 18C, films made of a

(w74

magnetic material such as Pt-Co are formed on relief
shapes 20a forming surface of the disk substrate by for
example sputtexing to thereby form the magnetic layers
21.

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

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

15 FIG. 17 will be explained next.

First, as shown in FIG. 19A, a surface of the disk
substrate 23s formed of an amorphous polyoclefin 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.

2b As a result, a disk substrate 23 formed with relief
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surfaces thereof is obtained. In the both surfaces of the
disk substrate 23, satin-like finished shapes have not
been left, but the surfaces become mirror surfaces expect

for having relief shapes.

<

Next, as shown in FIG, 19C, films made of a
magnetic material such as Pt-Co are formed on the top
surface and the bottom surface of the disk substrate by
for example sputtering to thereby form the first magnetic

10 layer 24 and the second magnetic layer25.

Next, silicone o0il or another lubricant is coated
to a film thickness of 10 pum or less to thexeby form the
lubricant layexrs (26, 27).

The hard disk shown in FIG. 17 can thus be formed.

15 In the above configuration, instead of the magnetic
layers, it is also possible to form films of phase change
recording materials or magneto-optical recording
materials such as enumerated in the first embodiment and -
form over them protection films of ultraviolet curing .

20 resin etc. as coating layers so as to obtain an optical
disk of the phase change system or magneto-optical
recording system.

According to the above method of producing the hard
disk of the present embodiment, the disk substrate formed

25 in this way enables the production of a disk substrate
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having a surface of enhanced planarity free from the
bulge or recesses at the outer circumferential region
distinctive to a one-sided or two-sided disk obtained by
injection molding and free from the fine step differences

due to the mold release or stamper guides at the inner

(%74

circumference unavoidable in injection molded disks and
step differences at the parting surface 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 the inner circumference is reduced.

15 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 servo 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 disk as described above,
the oécurrence of an air layer caused by the bulge at the
outer circumference is suppressed, even the end portion
at the outer circumference can be used, and therefore

25 improvement of the recording capacity is possible.
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explained which can be used in above embodiments.
(Direct Heating Two-Sided Molding Apparatus)
FIG. 20 is a schematic view of the configuration of

a compression molding apparatus for pressing and hot

<

pressing a light transmitting 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 a hydraulic ram 117.

The above compression molding apparatus 100a is a
three molding clamping speed, 30-ton automatic hydraulic

20 press which hag 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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pressed and heated by heaters (upper heating platen 102
and lower heating platen 115) for heating the upper and
lower molds respectively to a temperature 5°C to 50°C
5 higher than the glass transition temperature of the resin
sheet or the disk substrate 120 to thereby transfer the
relief shapes of the stampers (109, 110) to the resin
sheet or the disk substrate 120.
As shown in FIG. 20, the upper heating platen 102
10 is attached to the press upper platen 101 of the press
100a moved up and down by the hydraulic ram 117 etc., the
upper mold 103 having a flat surface is further fixed
thereto, and heat release sheet 104 of thickness of 2 mm
or less, that is, an elastic member having good heat
15 conduction, is bonded to the surface of the upper mold
103.
The elastic member functions to absorb deviations
in parallelism accompanying repeated up and down movement
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, center, and lower molds
themselves so as to enable the entire surface of the mold
to be uniformly pressed.

However, an elastic member generally acts as a

25 thermal insulator, so if it is not made as thin as
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conduction will become poor and the formation time will
become longer.

b Therefore, it is desirable to use a heat release
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 jointly using heating of
the center mold by an external heating device in addition

15 to the heating from the heating platens of the press in
the 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 with the up

20 and down movement of the molding machine. Apart from the
above configuration, the rest of the configuration is
substéntially the same as the compression mclding
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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is separated from the center mold by a distance of 20 mm
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 film or the resin sheet

being processed.

The above near-infrared ray heater unit IL is
inserted between the upper mold 103 and the first center
mold 106 and between the second center mold 111 and the

15 lower mold 114 in the state where 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 the outside of the

press. In conjunction with this, the hydraulic ram 117

starté 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

25 10 seconds, the surface temperature of the center mold
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Thus, by using combination of an external heating
method, the heating and pressing time of for example
nearly 120 seconds required in the direct heating method

can be shortened to, for example, 5 seconds or less.

[

(Center Molds for satin-like finishing process)

In the above compression molding 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 surface of the resin
film or resin sheet a satin-like finish and thereby
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 satin-like
finish in advance. The rest 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 mold 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 57, a second center mold 58, and a
stopper 59.

25 The resin sheet or the disk substrate 120 is
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fine satin-like finish unevenness (for example, the

average surface roughness Ra is 25 um to 30 pm.) of the

surfaces of the glass fiberfil fluororesin sheets (55a,

(=7

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,
56a) are sheets comprised of glass fiber cloth
10 impregnated with a fluororesin or adhesive sheets (for
example, Chukoh Chemical Industries Ltd.: 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 um thick, product

name: Fluoroglass Sheet) without use of a adhesive.
Further, 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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finish.
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For example, the above “satin-like finish plates”
(55b, 56b) may be for example SUS304 1.5 mm thick plate
sandblasted with SiC or alumina powder (for example, the
average surface roughness Ra is 6 um to 13 pm.) or
performed with etching treatment (for example, the
10 average surface roughness Ra is 27 pm to 37 pum.) on one
surface.
In the compression molding apparatus shown in FIGS.
20 and 21, as the method for correcting the parallelism
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 1o;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,
center, and lower 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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embodiment and were examined for planarity.
Here, the disk substrates being produced have the
5 shapes shown in FIGS. 4A to 4C.

FIG. 26A to 26D are views showing the measurement
results of the planarity in the vicinity of an outer
circumferential end of the disk substrate produced 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 ¥ (pum). In the
figure, FIG. 26A, 26B, 26C, and 26D correspond 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 reference radius position
when setting a radius position serving as a reference of
the disk. Note that the results are almost the same as
those of the signal surface and the read surface.

In the vicinity of the outer circumferential end Z,

20 there is no longer any bulge of the disk and there are no
burrs seen.

'Further, in the disk substrate produced by the
production method according to the 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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According to the present embodiment, by gripping a
resin sheet or a disk substrate processed to a satin-like
finish between two stampers and heating and pressing the
5 same, it is possible to easily obtain a resin sheet or a
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 order to change the
10 thickness.
An optical disk of single layer, or an optical disk
of multiplayer of a two- to three-layers structure can be
formed without the time and expense to fabricate mold
rarts or the work of exchanging the same.
15 As the disk substrate, for example, any one~-sided
or two-sided substrate having 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 outer
circumference can be achieved. Application to hard disk
media other than optical disks is also possible.

Further, in optical disks, disks having an

25 extremely small birefringence at both the inner and outer
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circumferences can also be achieved.

Further, the resin sheet can be cut into any size,
it is easy to handle large to small sized disks without
preparing different molds each time. Disks of different

thicknesses, which could not be obtained up until now

[

without changing the mold parts, become possible just by
changing the thickness of the resin sheet used. The time
spent on the design and fabrication of the mold parts is
shortened and the mold parts need not be manufactured, so

10 the speed of development and manufacture can be increased
and costs cut.

In the 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 servo writers

15 need not be provided, so a clean room and the write time
of a servo signal are also not necessary and therefore
the drive assembly time can be shortened.

The present invention is not limited to the above
embodiments.

20 For example, the optical recording layer is not
limited to the layer configuration, the materials,
thickﬁesses, etc. of the magnetic layer or the protection
layer or other coating layers described in the above
embodiments. These can be suitably selected.

25 Further, the materials etc. of the disk substrate
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10!t 10 are not limited to the above materials. Any material that

can be processed into a disk shape by the compression
molding process can be used.
Numerous other modifications can also be made to an

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 having enhanced planarity
with high productivity.

According to the information recording medium of
the pres;nt 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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CLAIMS:

1. A method of producing an information

recording medium comprising steps of:

@3

processing a surface of a disk substrate by
satin-like finishing,
heating and pressing said disk substrate
through compression 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
15 laver.

2. A method of producing an information
recording medium as set forth in claim 1, said
information recording medium being formed where light is
focused from said coating layer side to said recording

20 layer to record or reproduce information, further
comprising:
forming an optical recording layer as said
recording layer, and

forming a light transmitting coating layer as

25 said coating layer.
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recording medium as set forth in claim 1, wherein
a magnetic recording layer is formed as said
recording layer, and

a lubricant layer is formed as said coating

[w7¢

layer.

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

10 transferring said relief shapes to both sides
of said disk substrate,
forming recording layers on said relief shape
surfaces of both sides of said disk substrate, and
forming coating layers on said 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

electromagnetic 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
plurality of near-infrared ray lamps or far-infrared ray lamps
arrangedtherein to heat said disk substrate in said

25 compression molding.
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7. A method of producing an information

recording medium as set forth in any one of the preceding claims,

further comprising heating said disk substrate to a temperature
5° to 50°C higher than a glass transition temperature
b thereof in said compression molding.
8. A method of producing an information
recording medium comprising steps of:
processing a surface of a disk substrate by
satin-like finishing,

10 heating and pressing said disk substrate
through compression using a stamper having relief shapes
so as to transfer said relief shapes to at least one
satin-like finished surface of said disk substrate,

forming a first optical recording layer on

15 said relief shape surface of said disk substrate,

processing a surface of a resin sheet by
satin-like finishing,

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

20 transfer said relief shapes to at least 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

26 and said second optical recording layer.
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9. A method of producing an information
recording medium as set forth in claim 8, further
comprising steps of:

further forming relief shapes on the other

<t

surface of said resin sheet in the step of transferring
said relief shapes to one surface of said resin sheet
forming a third optical recording layer on
the relief shape surface of the other surface of said
resin sheet, and
10 forming a light transmitting coating layexr on
the third optical recording layer.

10. A method of producing an information
recording medium as set forth in claim 8 or 9, further
comprising heating said resin sheet by electromagnetic

15 induction heating in said compression molding.

11. A method of producing an information

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

further comprising using a halogen lamp having a plurality of
near-infrared ray lamps or far-infrared ray lamps
20 arranged therein to heat said resin sheet in said
compression molding.
.12. A method of producing an informatiocn

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

to 50°C higher than a glass transition temperature
25
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substrate having relief shapes on at least one surface
thereof of an information recording medium comprising
5 said substrate 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 shapes,
a heating means 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 pressing 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

2b lower mold and upper mold comprises a bearing having a
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predetermined curvature provided at an attaching plate of
said lower heating platen or said lower mold.

15. A production apparatus of an information

recording medium as set forth in claims 13 or 14, wherein said

means for making a pressing force uniform between said

<t

lower mold and upper mold comprises elastic member sheets
having a thickness of 0.2 mm to 2.0 mm bonded to flat
surfaces of the surfaces of said upper and lower molds in
contact with the center mold.
10 1s6. An information recording medium comprising:
a disk substrate having relief shapes on at

least one surface thereof,

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
thereocf, then transferred with said relief shapes to the
20 satin-like finished surface thereof by heating and
pressing through compression molding using a stamper
haviné relief shapes.
17. An information recording medium comprising a
disk substrate having relief shapes on at least one

25 surface thereof, a first optical recording layer formed
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resin sheet having relief shapes on at least one surface

thereof, a second optical recording layer formed on the

relief shape surface of said disk substrate, said first

(w7

optical recording layer and said second optical recording
layer being bonded, and light being focused from said
resin sheet side for the disk substrate to said first
optical recording layer and said second optical recording
layer to record or reproduce information, wherein
10 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
satin-like finished surface thereof by heating and
pressing through compression molding using a stamper
15 having relief shapes,
said resin sheet being a resin sheet
processed 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
having relief shapes.
18. An information recording medium as set forth
in claim 17, wherein relief shapes are further formed on
the other surface of said resin sheet, an third optical

25 recording layer is further formed on the relief shape
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