; 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 gpgégggbhe?é¥aﬁgg&lﬁgsupﬁéggqa%ggﬁggs 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 abF3d§FbnNYi ESTARENARI EAMPeREFSet dhiSsthioddsss IFRCYCy Awi fekened.

15 out from the forming apparatus by the action of a

transfer mechanism. Numerals 8 and 9 in Fig. 6 denote &

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




20 For this reason, the nold 2 is sonetines applied wth wax or |ubricant
oi'l. However, it is difficult to forma perfectly even film of 8T §&RNPHL
agent, and al so, the |ubricant agent nust 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. 2 6 ~~1~ 2004 In view of the foregoing, it is an

object of the phenentel AN 0a-La AhaviderdarHhed,and.gn,apparat us for

form ng optica I ch successfully es 5 frictional force

generated bgLyweep;geSt afper ;58 +Rlsdne2Rd <a 1Gag3ekentfqRr 8¥ehbe AR i on of
the stanper, as well as favorably maintains thermal conductivity between

the nol d andeckheecapsehtigl ikheoeby nengceagicie tt ke appedust-bMhty sand _
inmproving the quality and yield of products. 10 The above said object is

basi cal |y atkatbed Byppisvisdingea 1mptited @finfcer mihng eptheabifdgsks
conprising the step of formng a |layer of netal or netallic conpound

bet ween a snbbdrandoa sfaspeampersa lcasskelst @ Wiocth of hdidet, - thest anper 15 which
is fixedly placed on a predeterm ned | ocation in the nold for inpressing
patterns onedfsuitace of amwodpidtdain disskicwdamegd.n A&lpoecesbigh flermilng
optical disks. The netal or netallic conpound | ayer nay be mainly nmade of
at | east onefotl@annags s, requifed,SendPiyheBiove@zll2@oss, fod, T1, and Au.
The above said object is also attained by providing a nmethod of formng
opti cal dis@@lﬁéﬁpﬁn§ﬁngstW@U§téﬁﬁﬂeﬂﬁﬂ4% ng a layer of netal or netallic
conpound between a 25 cassette fixedly placed on a predeterm ned | ocation
in anold and a stanper built in the cassette for inpressing patterns on a

surface of an optical disk board.in _a process of form optical disks. The
met al or H%FQp|gHrface of the molé12 ﬂ% often coatedﬂWQ%h gn '

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.




2 6 JAN 2C04 9 conpound | ayer may be mainly made of at |east one_of jﬁﬁ ﬁﬂ’
In, Sh, Th, Sb, Pb, Bi, Cu, Se, Cd,” T1, and Au. In accordance wi bt 2
present invention, the frictional 5 force generated between the nold and
stanper is absorbed by the deformation of the layer of nmetal or netallic
conpound provi ded therebetween. As a resplt, deterioration of the stanper
is restrained and quite a | arge nunber of optical disks can be formed with
a single 10 stanper, contributing to increase in productivity. Oher and
further objects, features and advantages of the invention will appear nore
fully from Theviekl ofi hjedéscepptingn. i15iFi gn &bijsca sthehatpresedel view
showi ng the rel ation between a nozzle, nolds, and a stanper in a first
enbodi nent dfhveheipresenprpmnidat ponetROdFagd 2ni sprasehemmfPt nodel view
showi ng a contacting Eart between the nold and the stanper of the first
enmbodi nent : TPrging pRtacgehemakpcvhbgel svcersshvwligdaceensacti ng 2S part
between a nold and a_cassette in a second enbodi nent of the present

i nvention?’ fracgigprloépace gpgeratpd Reghghbi fabtoBPEFagfafiPbf  t ABRFal .

conditions in , :
a cassette to prevent abrasion of the stamper, as well as

favorably maintains thermal conductivity between the meold
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




the second enbodi ment in conparison between the presence and the fqie qg §64
an air layer; 5 Fig. 5is a schematic nodel view showi ng a contacti d%b ?
between a nold and a stanper in a third enbodi mrent of the present

invention; and Fig. 6 is a schematic nodel view showi ng a contacting 10
part between a nold and a stanper in a conventional formng apparatus.
Preferred enbodi nents of the present invention will be hereinafter

descri bed i80&&8&H8?1598r“ﬁ£29§&gﬁaiﬂ}g?méde15{(g{r§&é§@b8€%”§€t&eFi9- lis

a schematic nodel view show the re I on between a nozz a’ pair of

mol ds 2 andad, 1andsa, stRMPSk, 1pbh AR, ophi cal digk ferning apparatus 20
according to a first enbodi nent of the présent invention. Fig. 2 is an

enl arged view of the area P encircled by a solid line in Fig. 1. Mire
specifically, Fig. 2 shows schematically a contacting part between the nold

2 and the sIampetotdancéheithrsheepbedenentnvdst sbRWchd Figstidhal and 2,
a netallic layer 3 is provided between the stanper 1 and the nold 2 which

fixedly sdpports ghecstoapebeiwedhethetabliicahayetadpés 1&i abyoepaposed of
at | east one of germanium (Ge), silver (Ag), indium(In), 2 6 JAN 2004 6
tin (Sn), thyrtlyen ¢3hdrmanionooy {Bb) lakeadofPhdtabi sputdtallic

compound provided therebetween. As a result,

deterioration of the stamper is restrained and quite a

large number of optical disks can be formed with a single

10 stamper, contributing 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;




(Bi), copper (Cu), selenium(Se), cadm um (Cd), thallium (T1), and gol;ds 2004
(Au). Optical disks are stanped in a simlar manner as described wth
respect to the prior 5 art. The stanper 1 is heated on inpouring of a resin
material and stretched by the influence of thermal expansion thereof as
wel |l as a tension caused by the viscosity of 10 the resin material. Since
the nold 2 is free fromthe tension caused by the viscosity of the resin
mat eri al , aFfigicti bpak foaoeitstéxer tedgtrant bé mhkalkilccbayeridnbetween t he
nmold 2 and the stanper 1. The netallic layer 3 nmade of soft netal absorbs

t he energy bdhef secondnahbd8imenteior camphresenf bemweke tbsi preaesceal by
deformation of itself. Consequently, the netallic layer 3 hel ps | essen the
| oad on thea§ﬂaﬁb@raQSQﬂQGI@gg@heﬁirtéawﬁﬁe. According to the first

enbodi ment, the provision of the 20 netallic |ayer 3 between the stanper 1
and the nold 2 greatly increases the productivity. Specifically, a single
stanper 1 is able to produce approximately 60,000 optical disks while one
stanper 15 Rig-pri oF ar PERGRABAE RBP4 ARy 5PEUIES ab6GRTE6TADE disks. 25

I nstead of the tal |ayer, | ayer of | am nated soli.ds nmay be provided to
the i ntertabBTbePRoEREENG HOLd ShGnd CHETGEAMIE: a1 LHALS RBLPAFRRLed Sol | ds

deformin £~ . JAI% %004 agcor@anc% with the thermal and physi cal
expansi on of sﬁplnEﬁsg Bt thiet éﬁBéraP, the stress exerted to the stanper

1l is effectively absorbed. Deterioration of the stanper 1 is thus
m nimzed, |eading to increase in 5 productivity. The | am nated solid

terial fugt h i i h The |
et fuekle ohes ansadupRtencysheeutn Panil chegesbiong e Love

provi ded be en the stanp € nol f fluorine

- compound. oTRE ! BEELBEN 1S RBTROURM Br QYB3 0UR ARddkhk bham adhering

thereto as we as allows themto be easity rubbed off. It is thus
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},




prevented that the stanper | is damaged or defornmed by an inadveﬁ% nt Y
operation in cleaning, thereby inproving the efficiency in handli‘g 8# tﬁ@4
stanpers 1. 15 Further, the layer provided to the interface between the
stanper 1 and the nold 2 nay be nade mainly of a conpound incl udi ng boron
(B), carbon (C), or nitrogen (N). The cofrpound conposed of B, C, or N
remains rigid in any 20 conditions and hel ps reduce abrasion of the stanper
1. As the sttampdiSnl.i &hordawyt Fdned antinegy Heised orsr (8PP onfér™bihe,

t hereby i nproving productivity. The above nenti oned hﬁ%g ma rigL al so
permts dirt(Bdp dGOPPER 145 ) urtd@ ier &) t SAERESi () r erBFdd > W M25

(Second Enbodi_nent) FE%. 3 1s .a schematic viem/shomﬁngnaacontacting

. ndel
part bet veer tHe _ﬁ'ﬁ’ldd léiind(_pé‘{"‘)C'as_scé':fttlecatt1 C[rjgs %Ata(fe’zﬁﬁf“?eng pped with a
D D St TR 0 LI L3 sl sl st e MR U, asgording, [0

second enbodi & pridse nvent i on. he
netallic |?¥1E.3 is provided between the nold 2 and the cassette S 4. The
nmetallic layer '3 is substantially identical to the one described with
respect to the first enbodi nent. The cassette 4 is joined by the netallic

layer 3 to the nmold 2, between which there is no air layer thus 10
el i mnating @y diisidaat ed panisa cddieod hﬁigsalrﬁ?\dﬁcta Vidsynl salteiaal
e

i ncreased between the nold 2 and the cassett so that the tenperature

control overyidieicassatds wh oate ben £nnsiisd esie WHdrmaICh g@Re&idn 9. 4 _
illustrates a qualitative conparison of thermal 15 conditions when there is

an air |ayercrwbdhele WSl NAds dheeh eiperaduwsed By tite cdsseisia ¥ dfs

mai nt ai ned substantially at the sanme |evel as that of the nold 2 by the
provi si on10ftHderdetralndicetByer 3sifeci thd ahd ) Prisluttdeorfmfn gded qual ity
optical disks. 20 Instead of the netal |ayer, a |layer of |am nated solids
may be provitdadsien tdeused dr¥ aclee bel sweni t heofrotltk 2resich g cozdisslet tte 9. The
| am nated solid material hel ps reduce the stress exerted to the stanper 1
by internal 23 defaraationcofistsstftedttal she hestahl kelviaeayge of being

easi |y exchangeable, facilitating the maintenance operation and quality
control . between the mold 2 and the stamper 1. he metallic layer

3 made of soft metal absorbs the energy of frictional
15 force or a stress from the resin material by deformation
of itself. Consequently, the metallic layer 3 helps

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




2 6 JAN 2 C04 9 The layer provided to the interface between the nold 2 arbg
the cassette may al so be a fluorine conpound which prevents geneﬁbﬁbé%Ncﬁ k
netallic powders created by sliding novenents between both netallic
menbers. It also 5 prevents air |ayer between the nold 2 and the cassette 4
and hel ps enhancing the thermal conductivity. As set forth above, the
second enbodi nent of the present i nvention is capabl e of maintaining the

t t 10 diff b th ld 2 - t
Lhan 1C, 1 hEFEBFIEBATT FoGEi ROt 5 FHIPQval bR PLy 0f “CRE gt bhucTa, (Third
e ) shai iugagts e BREHRLLC 1T0dRE Xfoshowlngen ENERSt! g part

bet ween the the’s 17n optical disk form ng apparatus

according to.a,Lhirq gabadiaenlyah f Beqpresant bArentben: ibuMBEakne denotes

a filmb5 of "hard material mainly conpose boron nitride. 20 The film5

is directly depositedianihhe Ganliaghlny 94¢sbaces thetiweeaatbeist anper 1 and
the nold 2, and capable of limting the extension or shrinkage of the

stanmper 1 shjdgalliQwicRa t B8 eshishine teey ereALs nbetewaen 2arthershasper 1 and
the mold 2. "The provision of the film5 prevents the friction normally

created on the -hiaGitRges wif @ea mef dae ISt apeanigeaenahl ing the stanper to be
continuously used with the initial characteristics 2 6 JAN 20Q4 10

mai ntai ned. The film5 is nade 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
conmpounds sutte ds: yErNpamd ifie@ dretwsteal tdwe ddampegdnemat ddteomotlie 2s] i ding 5
surfaces thereof. Also, dirt or dust adhered to the film5 can be rubbed
away W t houtmayareKkiseg behanasier fofc f Jofortine fdampasindrhe Thealfilaprémest anped
products can be thereby stably controlled. The film5 may be made of DLC
(di anond- 19 kempanissh o rsveasdrsosiusdy Angk digdt SaPm R BSER I FhFESHCdESwi t h
equal effects and advantages. As set forth above, the film5 betwen the
stanper 1 ante¥heswidovgpridartio e easinper PRtch&F fcontli B¢ %St o t he

stable quality of products and increasing the
a pggvengéd that the stamper‘].%s 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




| S productivity. Instead of providing a protective layer or film Qhetween

the mold 2 and the stanper 1 or between the mold 2 and the casset b aJAN 2004
equi pped with a built in stanper, it is 20 al so advantageous to provi de a

| ayer of laminated solid material or fluorine compound to the interface

bet ween the stanper 1 and the cassette 4 The | ayer of |lam nated solid

mat eri al can be di sposed to a surface of® t he stanper 1 which is contacted
with the cassette

f d th t whi ch
PG ||t at oo SRHEPHBHNETRG 6f PEACE S AmBEATEEGnE EHE CHELGEE e0hs wel | as
ts d t 1 d b f t |
o eVeDtS JoLErhgrg agﬁsratgs e Eagea i h AR
to a surfac rggekge g % 1 hglp@ gagn&glg bhe3|nkﬁgag ?gﬂgggltlon of the
retal bl ¢ na Har f F

stanper |, it erial |y diffuse$s I'na uorine conpound.

Metallic ch e e e e ned for a
| onger perlgé9g% 5!§E|5§09E8E?Aﬁ %%%QEEBELX%%% ? ahﬁ gggéFggﬁgkﬁgr form ng

optical dissks, %Hérﬁ%E§&&§%d1Q¥eQa%'ﬁg sabgehﬁtﬁall ajgkarperi(i) 5 fixedly
pl aced in a predeterm ned position in the nol Fo i npressing patterns

on an opticahedbsk E@@EQ&béﬂdwathaY@%p@%k eb Hﬁbaklaétnaﬁabhumeﬁ@ﬂpound
di sposed between the nold (2) and the stanper (1), the layer (3) being

mai nly conposed of at |east one of In, Sn, Sb, Pb, 10 and Bi.

The cassette 4 is joined by the metallic layer 3 to the
mold 2, between which there is no air layer thus

10 eliminating any insulated parts. The thermal
’conductivity is hence increased between the mold 2 and
the cassette 4 so that the temperature control over the
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.




2.- An apparatus for form ng optical disks, characterized by havimgg gANDP&M
(2); a cassette (4) equipped with a bU|It-| n stanper and fixedly placed in
a 15 predeterm ned position in the nold (2) for inpressing patterns on an
optical disk board; and a layer (3) of netal or netallic conpound disposed
bet ween the nol d (2) and the cassette (4y, the layer (3) being mainly
conposed of at |l east one of In, Sn, Shb, Pb, and Bi. 20 2 6 JAN 2D04 13 3.
An appar at us o 3EEmRFe Yaptace 410 dikbaxsmt@ﬁdfraﬁ?c éjrqtiﬁfrbfq‘?a\’/‘ior%&: a nol d

(2); a cassette equi pped V\nthab | d sta er and fixedl.y placed in
a predet er miH¥y %‘ﬁ)s & G s (R ol % s‘?oﬁf&)‘%mﬁg on an

optical disk boar a laye t al or net al ound di sposed

bet ween t he R Cra?sseé’tdct g(e?ﬂerﬁ%:&%é’% qqtt al cstpzfr“rﬁjeerrs %realcce)fg:g)(S) bel ng
mai nl'y CorrpoleT 9{% ?hove ae%[ Obc?t een th%r}i %q:'all qvhb%'rs 101‘%

appar at us f oF ng optica aracterized aving: a rmlsg (2); a

t 1 2) f

pr egsi ng: R BT oﬁaréﬁldc‘a’% 5 hﬁe?eéte%@a?@%ﬁ%'%ﬂ@f’}yﬂsﬁ octmsotnd

conposed of I}peﬂ Sh%a\q{é:l%g Qhé\ltlﬁselqulglpqﬁgqjtp&pmswface of the stanper
the no .

(1) contacte An apparatus for formng optical disks
according to claim4, wherein the | ayer of conpound is 20 one of a group
consi sting of boron nitride, boron carbide, and dianond-I|ike carbon. 2 6

JAN c004 14 AETEED O ANRRRRARANES L ORMBNG G {CALY BDINsKp ABSHRACT 5
Met hod and apparatus for producing optical disks in which frictional force
bet ween a stiamparticn Nl dGapist e chsseintenisief fen | valperaduced. A
nmetallic |ayer (3) made of soft metal is provided between a nold (2) and a
" stanper (1) dinfferaopte dadtviesk flor mol dpparditiuse dfssette 4 at less

than 1°C, thereby contributing to improved quality of the

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




Figure 1 . A . A% A AK A<. A3hvB. A. A.". A3h . AY. A<O. Av% A. AY! =nx% uXe +§ %A?J 2004
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{(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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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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characterized by having: a mold {2); a cassette (4)

equipped with a build-in stamper and 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 cassette

(4) and the built-in stamper, the layer (3) being mainly

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

4. An  apparatus for forming optical disks,

characterized by having: a mold (2)}; a (1)

stamper
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

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

one of a group consisting of boron nitride, boron

carbide, and diamond-like carbon.




"10%& ()-!'@" 109 ()-Cl0%& () -10%& ()-&v10%I& ()- 10ss 10ss 2 6 JAN 2004
10ss8R9_:b:c:d:e:r::{\: 'K 3"10%%d$d& ()-%0%l& ()- 10d 10d
10d110%d& ()-!'* "10%&k ()-!8 "10%&k ()-:C ! <+=t==,>M3{\: !'IN
-"10%& ()-3!N-"10%& ()-3!8 "10%& ()- !8"109%& ()- !: 3"109%?& ()-!
3"1090MVE () -, >->. >/ ><>7>(0>z2>>XY:
FTN93"10%&' ()-)10%d& ()-t10%& ()-10%l& ()-&Y10%I& ()- 10 10
10>>?Vv??2??2dExXY: ' Nc10%& () - 10%d& ():,; 10%& ()-f 10%& ()- 10%l& ()-\J

10%& ()- Normal" "Heading 13]c" "He ]cﬁ ng 23] c" "Heading 33]c" "Heading
43] ¢" "Headi ng 53 ) Head| ng " Headi n(g; " Headi ng_83]c" "Headi ng
93] c" A " Def aul YEBAPRGrahNE - DRy 78 VRGN BERNZHITE 2./ 0123xug
8G $ "#% [ +-/0384578: >>9456789 <= >9@EBCDEFGHIJKLNNCPCRSTUVGTlnes New
RomanAri al Couri er Nevv'h Root EntryW)r dDocunent
" #$9R' () *+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKY

ABSTRACT

5 : Method and apparatus for producing optical disks in
which frictional force between a stamper, a mold, and a
cassette is effectively reduced. A metallic 1layer (3)
made of soft metal is provided between a mold (2) and a
stamper (1) in an optical disk forming apparatus.
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Figure 1




