; Z[ e3e?<| (z6T. 4#JAN 2004 |- METHOD OF AND APPARATUS FOR FCRNING&gPTICAL_
DI SKS The present invention relates to a method and an appar at ub 8 JAN 2004
formng optical disks. 5 Fig. 6 shows a known optical disk form ng nethod,
in which a dose of resin material is fed by a sprue 6 into a space between
a stanper 1 fixedly nounted on a lower nmbld 2 and an upper nold 10,
inpressed with a pattern of rises 10 and falls graved in the stanper 1,
and i s cool ed doWR-E @ ANR AREARRIUL. EOR FORMENG QRBIGAL, ESKSsin is
upwardly ejected together with the sprue 6 by an eject rod 7 for renoval
fromthe lower nold 2. Wien the ejecting action is conpleted, the forned
product is e ut .from the form.n ppar at by the action of a
transfer ne%ﬁgnpgégeﬁﬁnépg at ogngeéaﬁﬁ%FgépE%n5§%5¥%8§ g&f'e cut punch and
a cylinder, LV . I ; ve,.descri bed process of formng
optical 20 SpgégggPhe?§¥aﬁ§g&l§%s%P?é?gqa%Egﬁéks created by heat and
viscosity 0f the resin upon receiving the resin fromthe sprue 6. The
stress yields a force of friction between the lower nold 2 and the stanper
1 hence caugigg 8btaskanaoknbhe shaaran Liadld disitRy the?nolli 540 S general Iy
25 cal l ed "cohesive abrasion", and causes a transfer of constituents

bet ween thewstianpar gdsandst hesipl faZerAsia ilesdd b hums ok & fgw,

m cronmeters high are created on the nold 2 causing the stanping sur?ace of
the stanper space2bétdAbn2004t2mperundilaeei1anchountesidnaat 1sk@rpadiar oduct
to be defective. It is thus necessary to exchange stanpers 1 before the
qual ity of €hendesul taptrsmaipedOpr dopeiessexceddh a parressi bife riisabt .
Since this exchanging 5 operation of stanpers 1 takes a lot of tinme, the
efficienclp ehdpfeddst eogrevededhi hbe. shlaspera 1hi gnd eselcoofl ecl eamness i s
required, and the overall cost for maintenance is thus increased. 10 The
surface of Bfi&eiokbe2tive pblds evat edenieds ameagorumd akesimatierial to
‘protect the stanper 1 and to decrease the nunber of tines for exchanging

t he stanper $PvWIKElYogT EAGeARtegrihers viibwdher spaovendnby emdejefcttit ani um
nitride (TiN), which increases abrasion-proof 15 capacity of the surface of
the mol d 2 BGE 4l §8TcaBEE¥Ady EROBelBRedOoGTagIONE 2 ciihen BEeween the nol d
2 and the stanmper 1. Although the stanper 1 beconmes |ess susceptible to the
cohesi ve abF3a§FbANYi ESTARENARI EQMPeRERTet dhicsthioddecs IFcdCcy el fekened. 20
For this #@asgn t he Hnlg 2 i,s sonetines applied with wax or lubricant oil.
However, 1% OF& &FPR EOFt P5m589nF8P6§PF8§t%V'§$@naFFPﬁWonlﬁbricant agent ,

and al so. the.LURLLCARLNAMPEN MRhnBEa18P LAY % AP SAHETLS.

gate cut punch and a cylinder, respectively.

During the above described process of forming optical

20 disks, the stamper 1 suffers a stress created by heat and
viscosity of the resin upon receiving the resin from the
sprue 6. The stress yields a force of friction between
the lower mold 2 and the stamper 1 hence causing abrasion
of the stamper 1 and the mold 2. This is generally

25 called "cohesive abrasion", and causes a transfer of
constituents between the stamper 1 and the mold 2. As a
result, humps of a few micrometers high are created on

" the mold 2 causiﬁg the stamping surface of the stamper 1




25 lubricant agent tends to invite dust and dirt adhered thereto, which
causes defective products, with the contour of the dust or dirt 2 gapafiepgped
on the forned product. 2 6 ~~1~ 2004 3 In view of the foregoing, It isS an
obj ect of the present invention to provide a nethod and an apparatus for
form ng optical disks which successfully,decreases 5 frictional force

gener ated between a stanper, a nold, and a cassette to prevent abrasion of

the stanper o3, ¥l kr8sahavar ol wat @itaﬁlﬁféa@teﬁ%lduggn%%&vi ty between

the nold an e cassette, thereby increasi e productivity and

i nproving thergughiky and yigl dnefs l?lre%%g%ta%-y 1@ EQ%h%%}éesﬁéigﬁeQQi gct is

basically attained by providing a nethod of "form ng optical disks

conpri sing phecstepnefl qhanAtRgox harere@iimhdl sehmptabkbaueespound _
between a nold and a stanper or a cassette with a built-in stanper 15 which

is fixedly pkaeedson pepfedetiena nachilqcatsiond mhtike exehdnfohgi Npressi ng
patterns on a surface of an optical disk board in a process of formng
opti cal disskperdheonetdl senmpetal [ ¢akerpaundt ayerimey bhemai nly nade of
at | east one of Ge, Ag, In, Sn, Th, Sb, Pb, Bi, Cu, 20 Se, Cd, T1, and Au.
The above seaifdicheecy bf alrsduvatttiaingd kecdnomeddi nglaonethbdgbf 1egei ng
optical disks conprising the step of formng a |ayer of netal or netallic
conpound bevfeedcangssadsetregufiinestd| ynsl dded corera lgr edetefmicned | ocati on
inanold and a stanper built in the cassette for inpressing patterns on a
surface of aAlspeneacediisk thygr dnareasndcess of formng optical disks. The
metal or netallic 2 6 JAN 2C04 9 conpound | ayer may be nmainly made of at
| east one of Ge, Ag, In, Sn, Th, Sb, Pb, Bi, Cu, Se, Cd, T1, and Au.

10 The surface of the mold 2 is often coated with an
appropriate material to protect the stamper 1 and to
decrease the number of times for exchanging the stampers.

- The coating material is, however, commonly made of
titanium nitride (TiN), which increases abrasion-proof

15 capacity of thc surface of the mold 2 but also causes
even severer abrasive friction between the mold 2 and the
stamper 1. Although the stamper 1 becomes less
susceptible to the cohesive abrasion, its mechanical
characteristics is hardly maintained.

20
For this reason, the mold 2 is sometimes applied with wax
or lubricant oil. However, it is difficult to form a
perfectly even film of lubricant agent, and also, the
lubricant agent must be repeatedly applied. Adhesive

25 lubricant agent tends to invite dust and dirt adhered
thereto, which causes defective products, with the
contour of the dust or dirt transferred on the formed

product.




I n accordance with the present invention, the frictional 5 force_genger k&@
bet ween the nold and stanper is absorbed by the deformation of th U&Q& f
metal or netallic conpound provided therebetween. As a result,
deterioration of the stanper is restrained and quite a | arge nunber of
optical disks can be fornmed with a single 10 stanper, contributing to
increase in productivity. Qher and further objects, features and

advant ages of the invention will appear nore fully fromthe foll ow ng
description. 15 Fig. 1 is a schematic nodel view showi ng the relation

bet ween a ndzzieewnofdsheafAdragstagpeiti msaahi ostieenbodi nkat poésthe present
invention; 20 Fig. 2 is a schematic nodel view showi ng a contacting part
bet ween t heinvtdtand thepsouimger aofethedf endt annbpopiehts FPy. 3 is a
schematic nodel view show ng a contacting 2S part between a nold and a
cassette infarsésgnaPenbadi AreAkSoFhipe presentipAt¥ntpenreases 6 JAN 2Q04 s

Fig. 4 is a quantitative diagramof thermal. conditions in the second
enbodi nent® £RiEbAPEALSsEATBE UBBRTEREIpPESERER AndteRBeHbsENBel8f aRdair

|l ayer; 5 Fig. 5 is a schematic nodel view showi ng a contacting rt between
a nold and g SESRPEFSi hoaPLRVFteABSAPARRAL Ot thfie SHREBEAL Pﬁv@ﬁ&ioﬁ? and

Filg. 61s afggggggi¥cmg9gggi%ge%%gggg&n%o%dﬁgggggE&ngetween the mold
and the cassette, thereby increasing the productivity and
improving the quality and yield of products.

10
The above said object is basically attained by providing
a method of forming optical disks comprising the step of
forming a layer of metal or metallic compound between a
mold and a stamper or a cassette with a built-in stamper

15 which is fixedly placed on a predetermined location in
the mold for impressing patterns on a surface of an
optical disk board in a process of forming optical disks.
The metal or metallic compound layer may be mainly made
of at least one of Ge, Ag, In, Sn, Th, Sb, Pb, Bi, Cu,

20 Se, Cd, Tl1l, and Au.

The above said object is also attained by providing a
method of forming optical disks comprising the step of
forming a layer of metal or metallic compound between a
25 cassette fixedly placed on a predetermined location in a
mold and a stamper built in the cassette for impressing
patterns on a surface of an optical disk board in a

process of forming optical disks. The metal or metallic




10 part between a nold and a stanper in a’'conventional form ng apfﬁ§?hﬂf2mu
Preferred enbodi nents of the present invention will be hereinafte :
described in conjunction with Figs. 1 to 5. 15 (First Enbodinent) Fig. 1 is
a schematic nodel view show ng the relation between a nozzle 11, a pair of
nolds 2 and 10, and a stanper 1 in an optical disk form ng apparatus 20

according to a first enbodi nent of the ﬁresent invention. Fig. 2 is an

enl arged vi e NCLr y olkd.]i N/ Lg. 1. re
specificalI?%hg$5£82l§%§asﬁé hgﬁaﬁ%gg ym§d§0%¥a%%i%ga%grgkge?%e%%pthe mol d

2 and the sigpper, | shn the ébrSPb?HEQQiGEDtSeéScéb0¥@,i§nEiﬁé; 25 1 and 2,
a netallic layer 3 is provided between the stanper 1 and the nold 2 which

fixedly supports the stanper 1. The netallic layer 3 is nmainly conposed of
at | east one of germanium (Ge), silver (Ag), indium(In), 2 6 JAN 2004 6

tin (Sn), thoracootddjceanitnonye(Sbescheadn(Ph)iobi saushefBEdiog9PPEr
(Cu), selenium (Se), cadmum (Cd), thallium (Tl), and gold (Au). Optica

di sks ar essfanpedgéneaasédi batwaanneheagsoll@senibetdambéh 1espesdbrbeqt he
prior 5 art. The stanper 1 is heated on inpouring of a resin material and
stretched bgytheei a¢foengeioh thethal lexpanstomectherenfmasaleit as a
tensi on caused by the viscosity of 10 the resin material. Since the nold 2
is free fropPRbeunénBrovidadstebgbeneegnscodsty nésthe, resin material, a
frictional force is exerted to the netallic |ayer 3 between the nold 2 and
the stanmperdgterherapian| € thyestampayelisf restraimedl andsanbset de ener gy
of frictional 15 force or_a stress fromthe resin material by defornmation
of itself. oRSRQUEHPEY, of nePhital| déskayernsbaefpemedsetihthesipateon t he

stanper 1 and lengthen jts life.
) P 10 stampeg, contrfbuting to increase in productivity.

Other and further objects, features and advantages of the
invention will appear more fully from the following
description.

15
Fig. 1 is a schematic model view showing the relation
between a nozzle, mclds, and a stamper in a first

embodiment of the present invention;

20 Fig. 2 is a schematic model view showing a contacting
part between the mold and the stamper of the first

enmbodiment;

Fig. 3 is a schematic model view showing a contacting
25 part between a mold and a cassette in a second embodiment

of the present invention;




According to the first enbodinment, the provision of the 20 netallupglgxﬁra%4
between the stanper 1 and the nold 2 greatly increases the productivity.
Specifically, a single stanper 1 is able to produce approxi mately 60, 000
optical disks while one stanper 1 in a prior arrangenent could only produce
about 30,000 disks. 25 Instead of the mejal |ayer, a |layer of |am nated
solids nmay be provided to the interface between the nold 2 and the stanper
1. As the.| @8mynatetlssel gdsndefetiwiendiagram oflJAhkr2@04coactatdanceénw t h
the thermal and physical expansion or shrinkage of the stamper |, the
stress exerthd socthd smanpemeiti snetbmpiinieby dbseekedthBepersenati on of
the stanper 1 is thus mnimzed, leading to increase in 5 productivity. The
| ami nat ed sanfidthat eppanceupfhan has amvadvant age of being easily
exchangeabl e. The | ayer provided between the stanper 1 and the nold 2 may
al so be made of fluorine conpound. The fluorine 10 conmpound prevents dust
and dirt from adhering thereto as well as allows themto be easily rubbed

off. It i$ thls prévefit BANERAEIENBOSEANNERY ShevdadngedOBE2GEEBENRD by an

i nadvertent operation in cleaning, thereby inproving.the efficiency in

hand!  ng.of PERE. BEERBERS>1STd FR ReptotPE™ Byof BIVRdEa PELFRBE nt or f ace
bet ween the tﬁ er 1 ang tge ngkd 2 may, be made mainly of a conpound

i ncl udi ng b8t o H%B?FeESP of f@?, oF nft! ogen (N). The conpound conposed of

B, C, or Nremains rigid in any 20 conditions and hel ps reduce abrasi on of
the stanper 1. As the stanper 1 is strengthened, it can be used for a

the stamer 1. AS the stamper I engt hened, - used for
mater i al ) B8 0permibs ar L AR s e Ka o, PP & SR RE TR S T

'~rennved-1MﬁEaQ%eBQEQeEHdeﬁBEBtgnﬁi9's%a%%e@ §eheMminGeAR4ehayi ew showi ng a

forming apparatus.

Preferred embodiments of the present invention will be

hereinafter described in conjuhctidn with Figs. 1 to 5.
15

{First Embodiment)

Fig. 1 is a schematic model view showing the
relation between a nozzle 11, a pair of melds 2 and 10,
and a stamper 1 in an optical disk forming apparatus

20 according to a first embodiment of the present invention.
Fig. 2 is an enlarged view of the area P encircled by a
solid line in Fig. 1. More specifically, Fig. 2 shows
schematically a contacting part between the mold 2 and
the stamper 1 in the first embodiment. As shown in Figs.

25 1 and 2, a metallic layer 3 is provided between the
stamper 1 and the mold 2 which fixedly supports the
stamper 1. The metallic layer 3 is mainly composed of at

least one of germanium (Ge), silver (Ag), indium (In},




contacting part between the nold 2 and a cassette 4 6 JAtd 2DD;2§ N 20
equi pped with a built-in stanper in the optical disk form ng appd tt{é 04
according to a second enbodi nent of the present invention. As shown in Fig.
3, the metallic layer 3 is provided between the nold 2 and the cassette S
4. The netallic layer 3 is substantiallybidentical to the one described
with respect to the first enbodiment. The cassette 4 is joined by the

metal lic | afén 3500t kdogdin XThet i W StHer &538t A8Pai r PLEPBERt hus 10
elimnating any insulated parts. The therml conductivit i% hence

i ncreased bdfiien CPI?é’eﬁol((‘Ppuﬁ rarfP e EhsSHt e ARG WhdC% he p@ﬁﬁéf’@t ure

control over, the cassette 4 can be conducted w th nuch ease. Fi_g

.4
i1 ustrates ‘didua@rCatidre cGiplar i $8H 612 % ot ons When there is
an air layer .and there_ is not., The tenperature of the c e IS
mai nt ai ned SHBSCENt &Y at™ T B eSscarrrleberrgévwejlaéhasret%aet(:toﬁ % %ZI%WES%EO% by the
provi si on gfartthe nmetallic layer 3, facilitating production of good quality
optical disks." 20 Instead of the nmetal |ayer, a |layer of |am nated solids
may be provided to the interface between the nold 2 and the cassette 9. The
| am nated solid material helps reduce the stress exerted to the stanper 1
by internal %3 defgumt iion Ofhddeed fon ingdeoipoan adwamt age afiabei ng
easi |y exchangeable,” facilitating the naintenance operation and quality

control. 2 AN A ST hend aver1 pEnye dedl dieetitel idipeinfsaesm bet ween the
nold 2 and the cassette nmay al so be a fluorine conpound which prevents

generati on afhdmicd ldL ovdess Lreatetoycabdst ngy nanke meics detywesn bot h
nmetallic nenbers. It also 5 prevents air |ayer between the nold 2 and the
cassette 4oaitk helfis endtanciag. t heitbertmd momlwtivifnee Arcgettfeorth
above, the second enbodi nent of the present invention is capable of

mai nt ai ni ng tdres teanmenstan do i Oclde f ¥ s ensit het fueBme tiws irolmk t2 aied t e
cassette 9 at less than 1C, thereby contributing to inproved quality of the
product s. - ( Thiick Evodi feentg 15 Fkertédiso athe heeimal iapdaieniew showi ng a
contacting part between the nold 2 and the stanper 1 in the optical disk
form ng appdvettusemcdor diokdtd an€hthe ehdmpeReht ofhe HetRldskhtlay®rent i on.
Nuneral 5 denotes a film5 of hard material mainly conposed of boron
nitride. 20 JHeade |of 5Lt dnekel | gbaepbsi the oreIfe bntH@5iR%kr f aces
between the stanper 1 and the nold 2, and capable of limti t he, ext ensi on
or shrinkd§ef@¥ce Her s? atipeesd MWRPTetar| bAFHY BaECEIFHI MY ft*CThet ween

25 the stanmper 1 and the nobld 2. The provi sion the fil
n-p'of itself. Consequently,pthe metalfic {%yer gnhelps

lessen the load on the stamper 1 and lengthen its 1life.

According to the first embodiment, the provision of the
20 metallic layer 3 between the stamper 1 and the mold 2
greatly increases the productivity. Specifically, a
single stamper 1 is able to produce approximately 60,000
optical disks while one stamper 1 in a prior arrangement
could only produce about 30,000 disks.
23
Instead of the metal layer, a layer of laminated solids
may be provided to the interface between the mold 2 and

the stamper 1. As thellaminated solids deform in




5 prevent.s the friction normally created on the sliding surface of the
stanper |, enabling the stanper to be continuously used with t he ¢i B4 Ak 2004
characteristics 2 6 JAN 20Q4 10 naintained. The film5 is nmade of as a
hard material as Hk 3,500 to 10,000, and thus is hardly worn down by
friction even when powders of ceramc conpounds such as TiN and Ti C or
netal oxi de are generated on the slldlng 5 surfaces thereof. Also, dirt or

dust adhered to the fil bhe f

of "the i | mPECOFHENGRaITE) B CsERREHA Tpr BRUCLY hA be PRGY by FSbFSr -
trolled. Th i.lmb b f

Carbi de | nsPRAa S Born ek NITIERe W Dlﬂ%égé?gg?f shkgesgmchon) o ages. hs

set forth ag%%ﬁgn&h% E'lgkge%%EW%gn %%%o%%@@perDétQQQOEQ%lﬂﬁlQthHéOteCtS

the stanper Ce contributing t e stable quality of products and

I ncreasing the gérpﬁoqgctthwst Yeinknatead akaRroy dongnarpeetechi ve |ayer or
film between tﬁ nold 2 and the stanper 1 or bétween the nold 2 and the

cassette 4 equispred Witth aThy hamifatleaReiLid haterd@1aksetadvanbageous to
provide a layer of lamnated solid material or fluorine conpound to the

interface bemweeRahtegs! amekihprd iy cagseneablelhe |ayer of |aninated
solid material can be disposed to a surface of the stanmper 1 which is

contacted with the cassette 9 in the 2S process of producing the stanper |,
which facilitates the nounting of the stanmper 1 onto the cassette 9 as well

as prevents Tiet deiyerapravicded e tsteanpdrhel scamped By and dhicomodet veen
itself and the cassette 4. The .
may also be made of fluorine compound. The fluorine

10 compound prevents dust and dirt from adhering thereto as.
well as allows them to be easily rubbed off. It is thus
prevented that the stamper 1 is damaged or deformed by an
inadvertent operation in cleaning, thereby improving the
efficiency in handling of the stampers 1.

15
Further, the layer provided to the interface between the
stamper 1 and the mold 2 may be made mainly of a compound
including boron (B), carbon (C), or nitrogen (N). The
\compound'composed of B, C, or N remains rigid in any

20 conditions and helps reduce abrasion of the stamper 1.

As the stamper 1 is strengthened, it can belused for a
longer time, thereby improving productivity. The above
mentioned hard material also permits dirt or dust on the
surface thereof to be easily removed.

25
(Second Embodiment)

Fig. 3 is a schematic model view showing a

contacting part between the mold 2 and a cassette 4




2 6 JAN C04 11 provision of the fluorine conpound to a surface of ,the
stanpér 1 helps maintain the initial conposition of the stanper |¢ §olAt 2004
nmetallic material hardly diffuses in a fluorine conmpound. Metallic
characteristics of the 5 stanper 1 can be thereby maintained for a | onger
period of tine. 2 6 JAN 2004 12 CLAIMS 1. An apparatus for formng

optical disks, characterized by having: 8 nold (2); a stanper (1) 5 fixedly

I d i det i, ned iLtion in th . d for.i ' tt
D oo oLk AP AR DL Bt oL L) bRt b geglng bt rns
i Pl y. compoSaiBP QPPREALESoRE GFrRT Sa ReBeoRle tubgRErt Bt ARE"

tus f i ¢ ical disk acterized by _having::a mold (2):
chbactt o (45 eganBpe aNEROR  burtt SR E: Apet Tand: f LhSdly rkted in a 15
pr edet er M nedyBoSLL QN EBVF‘LB@dnB%gw(e%%} tAE LBRESSLA PAL! EhaScefean
optical dis Koar ; ang a [ayer ) of netal or netallic conpound di sposed

bet ween the,nol @rE2h 20814 Rer16g85ett e s(4hpsthackayey (3bnbebng wBinly
conposed of at |east one of In,.Sn, Sb, Pb, and Bi. 20 2 6 JAN 2D04 13 3.

An appar at ughtobnkouRkRE1BRHI Gakndirekpecehabaeher kzedtbymbavingnta nol d
(2); a cassette (4) equipped with a build-in stanper and fixedly placed in
a predeterm ned position in the nold (2) for inpressing 5 patterns on an
optical disk board; and a layer (3) of netal or netallic conpound di sposed
bet ween t heThassettett4) 4and tjbdnkd bly- ithestmanpéid ict heykay8r te3rhbei ng
mai nl y conposed of at |east one of In, Sn, Sb, Pb, and Bi. 10 4. An
appar at us fowlfokni bgtepencahidhskdherehasaoverizedaprndivgg: a nold (2); a
~stanper (1) fixedly placed in a predetermned position in the nold (2) for
i npressi nY patrénasiog aanyptincalladiesk Pesssd; ahe &heaped of conpound
conposed of at |east one of B, C, N 15 disposed on a surface of the stanper
(1) cont act €@ndch ivAE yndlsd hepce gnoxeaggsabatusenotheorrildyg 2opfidcal di sks
according to claim4, wherein the | ayer of conpound is 2Q one of a group
consi sting &hepbGassetiter iddsO Bdadn o BeI®CTatdrei SPONIOL R¥SCatén. 2 6
JAN c004
cassette 4 can be conducted with much ease. Fig. 4
illustrates a qualitative comparison of thermal
15 conditions when there is an air layer and there is not.
The temperature of the cassette 4 is maintained
substantially at the same level as that of the mold 2 by
the provision of the metallic layer 3, facilitating
preduction of good gquality optical disks.
20
Instead of the metal layer, a layer of laminated solids
may be provided to the interface between the mold 2 and
the cassette 4. The laminated solid material helps
reduce the stress exerted to the stamper 1 by internal
25 deformation of itself. It also has an advantage of being

easily exchangeable, facilitating the maintenance

~ operation and quality control.




14- METHOD OF AND APPARATUS FOR FORM NG OPTI CAL DI SKS ABSTRACT 5 I\pﬁhgﬂNamﬂ#
apparatus for producing optical disks in which frictional force between a
stanper, a nold, and a cassette is effectively reduced. A netallic |ayer
(3) made of soft nmetal is provided between a nold (2) and a stanper (1) in
an optical disk formng apparatus. 10 Fi8ure 1

A A% A AK A<. A3hvB. A. A ". A3h . AY. A<O. Av% A. AY! =nx% uXe

e o e e o o ey %Fiéﬁfﬂfafafa
] g:] g:] g:] gef] o, ]%‘?Né]ﬁ‘l gaeltejaﬁ 6‘5’} é% % fgﬂﬂi%%rbealccoéﬂp@é‘]‘@ E‘& a] ca] ca] ca
JEiy B AR Sy G e e
/10}xsnid Z]S]al a']a %] CE] C‘] ca] ca ca] ca %]#ca] caj ca ca] cat] ca ca] caj ca
| ¢al cal cal 3] calgl c%chpllcaeaalb@@no@vomaaFa@wa%%?@%5@557* 7-74
:}xsnid Z] ] £ eclg% ae}rggﬁ]rﬁg] ]tCr?é qg,]ecLaT]acla]&a]cc@c]@p]i:@] ca] ca] ca]jcalca]calc

a] ca] ca] ca] cal ca cal ca!
| <+=t =/ >3>7>: ><>?7>0>2>>>?2V?22??27% 7- 7478 :e:r:

; }xsnid_Z]]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]] ca] ca] ca] ca] ca] ca] ca]
ca] c”a] ca] cad cadcadad calsal calitaguvddiidB-embodiment of the present
10981 & () - Pf V1098l & () - 6] #1098 & ()-6v 109l & ()- 109l & ()-Lt 109! & () -
% 0%t # & ()inweftiickt Jrs IOURHIR  )Bf D0 & (Ynd | t HOYRBD)atBIrk0 9B & () -
<M10% & ()-° <M10% 1" 1& ()-" 10%l & () - uUVW\KegcD3-
110981 & (01090 {8 reftid Mk Wderr tIOPImdIN$I2 and the cassette 4 at less
10%l 6¢: 10981 & () -6610%l & ()-410%bl1 & () - g8+ zX9cD3-
10+10%0& () -tipMm 11%@4@&@&:@3! tHPM OO0t ¢ ) irgnoveRd (gualgityl oeaomdy ) - ! 3l
10% &

- products.

(Third Embodiment)

15 Fig. 5 is a schematic model view showing a
contacting part between the mold 2 and the stamper 1 in
the optical disk forming apparatus according to a third
embodiment of the present invention. Numeral 5 denotes a
film 5 of hard material mainly composed of boron nitride.

20
The film 5 is directly deposited on the contacting
surfaces between the stamper 1 and the mold 2, and
capable of limiting the extension or shrinkage of the
stamper 1 while allowing the sliding movements between

25 the stamper 1 and the mold 2. The provision of the film
5 prevents the friction normally created on the sliding
surface of the stamper 1, enabling the stamper to be

continuously used with the initial characteristics
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E:/ 5 surfaces thereof. Also, dirt or dust adhered to the film

5 can be rubbed away without marking the surface of the

film 5. The quality of stamped products can be thereby

stably controlled. The film 5 may be made of DLC

{(diamond~1like carbon) or boron carbide instead of boron

10 nitride with equal effects and advantages.

As set forth above, the film 5 between the stamper 1 and
the mold 2 protects the stamper 1 hence contributing to
the stable quality of products and increasing the

15 productivity.

Instead of providing a protective layer or film between
the mold 2 and the stamper 1 or between thée mold 2 and
the cassette 4 equipped with a built in stamper, it is

20 also advantageous to provide a layer of laminated solid
material or fluorine compound to the interface between
the stamper 1 and the cassette 4. The layer of laminated
solid material can be disposed to a surface of the
stamper 1 which is contacted with the caésette 4 in the

25 process of producing the stamper 1, which facilitates the
mounting of the stamper 1 onto the cassette 4 as well as
prevents deterioration of the stamper 1 caused by

friction between itself and the cassette 4. The
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fluorine compound. Metallic characteristics of the
5 stamper 1 can be thereby maintained for a longer period

of time.
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1. An apparatus for forming optical disks,
characterized by having: a mold (2); a stamper (1)

5 fixedly placed in a predetermined position in the mold
(2) for impressing patterns on an optical disk board; and

a layer (3) of metal or metallic compound disposed
between the mold (2) and the stamper (1), the layer (3)

- being mainly composed of at least one of In, Sn, Sb, Pb,

10 and Bi,

2. An  apparatus for forming optical  disks,
characterized by having: a mold (2); a cassette (4)
equipped with a built-in stamper and fixedly placed in a

15 predetermined position in the mold (2) for impressing
patterns on an optical disk board; and a layer (3) of
metal or metallic compound disposed between the mold (2)
and the cassette (4), the layer (3) being mainly composed
of at least one of In, Sn, Sb, Pb, and Bi.

20
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equipped with a build-in stamper and fixedly placed in a

predetermined position in the mold (2) for impressing
5 patterns on an optical disk board; and a layer (3) of
metal or metallic compound disposed between the cassette
(4) and the built-in stamper, the layer (3) being mainly

composed of at least one of In, Sn, Sb, Pb, and Bi.

10 4. An apparatus for forming optical disks,
characterized by having: a mold (2}); a stamper (1)
fixedly placed in a predetermined position in the mold
(2) for impressing patterns on an optical disk board; and
a layer of compound composed of at least one of B, C, N

15 disposed on a surface of the stamper (1) contacted with

the mold (2).

5. An apparatus for forming optical disks
according to claim 4, wherein the layer of compound is
20 one of a group consisting of boron nitride, ©boron

carbide, and diamond-like carbon.




