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1 O . "Pre formatted substrate, prefofnﬁtted substrate

conprising information to be duplicated, their processes of -manufacture
and. process of manufacture of a master di sk and/or of an-optical disk."
5 . ~ The present invention concerns a brefornatted substrate, a
preformatted substrate conprising =~ information to be duplicated as well
as a process of manuf acture of a preformatted substrate, and a process
10 of manufacture of, a preformatted substrate conprising i nf ormation
ormarted Suds! ...‘...,::_‘ el‘ £ tf a master

to be duplicated. It siileadl B sl PR
di sk and/ or an optomatisiizk information e bet doplicatsdd, athe bypesés
made of a - Prelprimld AL UBSLEA! S IRRCLY RS Al BY YoaRRERATE, 15

coated with one ct with

a beam enitted bydisk and/on efean opwdealegiski¥ropits are obtained through

abl ation and & e representative of the information to be recorded.

One knows a process fqr preforpmatiting a substrate 20 c rising performng
a pre-etching of thiéﬁghﬁgFPEPE inveéﬁﬁQ&uﬁﬂ“ﬁ?E@%i?uf%ggﬂﬁﬁﬁgkegie,
pre-etching of a suwtemate, awpreformdtteri shbsbeate atampplisdngg of the beam

I ssued fromt fﬁ§¥ i adey.. b 1A Lyl | L ' pggi tioning
in order to accurgﬁté éﬁﬁb&gtﬁ% %?achg%dfg?%%%é%ﬁﬁfﬁgikfggsg.SThis
pre-etching (or man %ﬁﬁﬂﬁﬂapﬁiﬁgEr?ﬁﬂFmﬁﬂﬁégr&PES%FQWQnaaﬂgsé,P§89E5¥o al | ow
the automati qocondf QharlifaldtlrePeeda Gird Mriak@8d Obulidterate compelisghg, this
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st andar ds ( sefanh fagtuue of & msasterodiskoapdiin & OPfACRL disk.
Besi des, one knows 2 fHOCBEIEPRI 8 YORHILTpe ard HERr sicah \VORM :
recorder to record and etCh I n or to

ornation on.glass o ticil di sks
nanuf act ur e 'mast Prefegmatted substrate, generally made of polycarbonate,

15 coated with one or more sensitive layers which modify
upon contact with a beam emitted by a laser diode
whereby micropits are obtained through ablation and are
representative of the information to.be recorded.

One knows a process for preformatting a substrate

20 comprising performing a pre-etching of this substrate
through pressing a nickel die, pre-etching of a groove
‘which allows the accurate guiding of the beam issued
from the laser diode, by controlling its radial
positioning in order to ‘accurately follow the track

25 formed by the groove. This pre-etching (or
preformatting) may integrate a time base, able to allow
the automatic control of the speed of rotation of the

' substrate, this time base being constituted either by a
wobbulation in the continuous gfoove, or from formats

30 already specified notably in international standards
(sampled format or.continuOUs'composite format.)

Besides, one knows a process comprising using a
commercial WORM recorder to record and etch information
on glass optical disks, or to manufacture master disks

35 onto which information is etched, these master disks
enabling the manufacture of dies usable for pressing
optical disks. One also uses, in this process,



35 onto which information is etched, these mast er di sks enabling the

manuf acture of dies usable for pressing - ~optical disks. One al so uses,
in this process, ' 2

pref-ormatted substrates, these preformatted fubstrates bei ng obt ai ned
in the sane way as previously. But, with these processes, the
mast er di sks, the pressing dies and therefore the obtained optical
disks 5 conprise not only the information to be duplicated and/or to

be read but -al so t REefernatiad tsubgtrates) these priefoehyttedtaybatiatbie

reading of the infBemRyi Meained in tADCsAdl SHly 93 Bl pe with this
dr awback by propggi%? SgPreggrnagte I@%bstra?eagggtﬁékﬁﬁT the 10
5

manuf acture of opti cal £8¢ RIRCARAAF aLhEr BaBber disks:,i bk di sks
enabl i ng the manuf pressimgfdiliscandsehésefore fthie pbeashed op¥iicedl adsks.

For this purposg,. | [,0 ngern r ef orymat substrate
constituted ofqg sﬁgﬁ%#gﬁﬁgg#égnig Eﬁftﬁbé?ﬁ%ﬁf&%“o¥gap?eéﬁﬁ#%f §Ftive to at
| east one’ st r e884/eR| o |hey seadf buermiad \ther prefioroaghing wdgaalir st
successi on of i creNbiebyP dfdthtbifgONE Uhdilny 84" £RECintormatihesent ative
of the preformatting Ehgg;!, thg dgﬁép of t hese n1cr%&]ts or groove is
snmal l er than the thic nygntien4ing 4pscope WikR; thik qrawpack by | t
also relates to a preyesing taegrefbshatticts substoapei ssalslée rfoar thki on to be
duplicated conglithhfdedtit ke of égf’f’&h{ ﬁ%?ﬁtsegnw EFratA@X\férnu?facESEEn%g
tress, this Tayer o

sensitive to at | east one s sensitive resin

conprising a firstORbSas digksoenablingthe sanpfagture ofyddescusable
representative of fdwe we@‘ﬂmgﬂbﬂtwaﬁidlw:su the depth of which is
smal l er than the thicﬁnes%hg t he I?yer of gfnsitive resin, and a
second succession’ of °of this purpose, the inven

preformatted substrate constituted of.a support coated

15 with a layer of a resin sensitive to at least one
stress, this layer of sensitive resin comprising a first
succession of micropits or first groove on its surface,
representative of the preformatting signal, the depth of
these micropits or groove is smaller than the thickness

20 of the layer of sensitive resin.

. It also relates to a preformatted substrate
comprising information to béaduplicated constituted of a
support coated with a layer of resin sensitive to at
least one stress, this layer of sensitive resin

25 comprising a first succession of micropits or first
groove representative of the preformatting signal, the
depth of which is smaller than the thickness of the
layer of sensitive resin, and a second succession of
micropits representative of the information to be

30 duplicated the depﬁh of which is equal to the thickness
of the layer of sensitive resin in the zones where they
are created, '

- According to a first embodiment of the preformatted

3 substrate comprising information according to the

35 invention, the second succession of micropits is located
within the zones of resin under the first succession of
micropits or first groovae.

on concérns a



mcropits representative of the information to be 30 duplicated the depth
~of which is equal to the thickness ~of the layer of sensitive resin in-
t he zones where they are created. - - According to a first
enbodi ment of the preformatted substratezconprising information
according to the 35 invention, the second succession of mcropits is
| ocated Wi thin the zones of resin under the first succession of
mcropits or first groove. ' 3
According to another exdxuitdimigt tof aAdehdy PoARRLRE of thé?gfro%gt

' ' Its 1S F%%ated

conpri sing i nformat| e ond, successi on of mcr
within zopes of reé‘:‘%&dﬁ#]eer%ﬁ@rismgff mmatdany obbe 3e SUScessipat

successi on of 5 nPErmigrepiter iki letagsdorMehin zones oYV I FiferORE
feature of the preg a e £d suybstrates
Pomdih locat%{fﬁ%ﬁc{% ?.ng Rd-pL é@éé@%ﬁ@% I#

conpri sing inffrnatlon accor I'nventT on, ckness of
the layer of sénsiPSRPRIES 95 §irsbareny® -bet ween about 10 100 nm and

about 1 [err]m and thencdepidingf tb hendlifeaBkbSoPfthe predfidtembitkdl succession
According to

of mcropits or fi ve . l§g of bqut 75 nm

one enbodi nent of {ééfégégéﬁ’ﬁﬁ?tEEFf°rmatgﬁgs?F%T%ﬁFEﬁﬁiﬁﬁWEF&Fﬁﬁﬂted
substrates conpris#&ﬁ?tﬂ?tQONféﬁnerdingth@ bhedh@vénzﬁaad aheortdioignéss tde
| nventi on, t Nhed URRRIL olfSsaRSIE: Qfe ggékhaié (r)%&ﬁ%eﬁ%?le ?:ret&s g%&g.:t

gl ass. Acc i ng to apot her enbodi nent or mat

substr at es an&opréﬁgfﬁﬁgﬁgﬁ 80Pt 1 hiHBs aRanphe SAeREM P E itheoMEEEPBAER DT di ng

to the invention, the fdupgostuctsssion BEIMioFod t8TidY Wirst groove is of
about 75 nm.

According to one embodiment of the preformatted
substrates and preformatted substrates comprising

15 information to be duplicated according to the invention,
the support is made of dealkalinized and/or tempered
glass, _ ' '

. - According to another embodiment of the preformatted
substrates and preformatted substrates comprising

20 information accoxrding to the invention, the support is
made of aluminium. i

According to still another embodiment of the
preformatted substrates and preformatted substrates
comprising information to be duplicated according to the

25 invention, the support i{s made of a hard, reflecting in
the near infrared range and conductive material.

If the support of the preformatted substrates and
preformatted substrates comprising information according
to the invention is made of dealkalinized and/or

30 tempered glass or of aluminium, the preformatted
substrates and preformatted substrates comprising
information may furthermore comprise a layer of a hard,

. reflecting in the near infrared range and conductive
i material located between the support and the layer of
' 35 sensitive resin.

The hard, reflecting in the near infrared range and
conductive material is selected from a nitride or
carbonitride of zirconium, hafnium or titanium.



‘According to still another enbodi nent of the preformatted substrates
and preformatted substrates conprising information to be duplicated
according to the 25 invention, the support is nade of a hard, reflecting
in - the near infrared range and conductiv® material. If the
support of the preformatted substrates and preformatted substrates
conprising information accordi ng to the invention is nade of

deal kal i ni zed and/ or t ered glass or of alumnium the preformatted

substrates and pref or?r& eiglryégﬂ%g??a?g? (?&JFBFPgi{'ﬂ% & Praofss Rdti on may

furthernore conprimanufaciygie of a prefhrmattede$tbgtraty iwhitche compeises rared

range and conductipge sted®logri:a} ré?h pqr, nd.t he | ayer
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of 35 sensitive resin. ear rnfrared

range and condRREIT, SeRELELV S £9 atsdleasteane rafFeESiit @NGe or
carboni tride of zitmamsfienrihgf chepAtdrima@BLNG signal into the layer of

4 : The J ti.Qn relates to.a process of manuf act ur e
of a preformatted dséu}'\ogsa’{lrié’% er\%iﬁh %&Fgggfer Iaat‘ﬁé‘gs'?‘gpg‘h& crey iting
onto a support a |%fé& fdrsg successiim ofemicropits omifirsssgroovestress ;
and 5 transferri ngprascptatorgnid i $reRsindtthd MondYS AL deptn of

0 of a

sensitive resin, this transfe e credti I rst

| eading™to {
successi on of m crofts FIPPEE? 2ﬁ<ﬂ§%@ve beingmaddFathoB BRet he

preformattinglBi grdlickneesdept thoflayer ofhessiny wyopippdydhggaodyestbei ng
smal l er than the 1. ddhickness of the layer of resin, by applying a first
stress. I't z% So concerns a process of manufacture of a
prefornmatted substrat &Ec8APPi eonapunst 8r pretcens of panufacgupei ehized

conprising the stgp%fermaeresi subkkWelcomprising information to be
duplicated comprising the steps of depositing on a

* 15 support a layer of a resin sensitive to at least one
stress ; transferring into the layer of sensitive resin
the preformatting signal, this transfer achieving the
creation of a first succession of micropits or first
groove representative of the preformatting signal, the

20 depth of these micropits or groove being smaller than
the thickness of the layer of sensitive resin by
applying a first stress ; and recording into the layer
of sensitive resin the information to be duplicated, by
applying a second stress, this recording leading to the

25 creation of a second succession of micropits
representative of the information to be duplicated, the
depth of these micropits being equal to the thickness of
the layer of sensitive resin within the zones where they
are created, '

. 30 The invention further relates to a process of
manufacture of a master disk or an optical disk
comprising the steps of depositing a layer of resin
sensitive to at least one stress onto a substrate ;

: transferring into the layer of sensitive resin the

35 preformatting signal, by applying a first stress, this
transfer leading to the creation of a first succession
of micropits or first groove representative of the
preformatting signal, the depth of these micropits or



15 =support a layer of a resin sensitive to at |east one  stress ;
transferring into the |l ayer of sensitive resin. the preformatting
signal, this transfer achieving the . creation of a first succession of
m cropits or first groove representativesof the preformatting signal,
the 20 depth of these mcropits or groove being smaller than t he

t hi ckness of the |ayer of sensitive resin by applying a first stress ;
and recording into the |ayer of sensitive resin the information to be

dupl i cated, by gappvg!llmgimg maudrstn&sscnet Ring ckRESE dbh L Adivag B? the

25 creation of a n resentative or the
|nfornat|gn to be g ?lcdaydﬁﬁﬁﬁlq rec q%f QP&Phégﬁ L?Q:Bd? ?eﬂéxﬁﬁvéqua
to the thickness or831n thﬁaﬂnﬁpgma&ﬁoaeu$|ha\dapdesahedwtbyrapymyingnes wher e
they are Creatﬂgcoﬁﬁ)streséTh%hiQVFEEA{H%?g“%Egﬁinée£@I€H§‘H}e%tggﬂcggs of

manuf act ure of master disk or an optic the of
depositing a | ?e?%ﬁﬁr?“cces§éﬁ§|??vﬁiqq9ﬂéﬁslEﬁBFe%ﬁﬁ$§i#M@S§fohhe a
substrate ; t r&nSém&tngx itet bet Hepl Pysedyf theNdeptiveof Gﬂ'lei%et he 35

preformatting sign g r r tr eadi ng
to the creation ofﬁ£F¥&%%; g&%@@égaugi & éhﬁ ﬁﬁ@FBEF%i °f % Fogt
representative of ERRSItIVeasdnnuithin Wieggmanest | en%rﬁhﬁ}bfartehese

mcropits or created ; tra&"s@@i‘?iﬁ’&"% SRRbLRAt LSRN 4 ttnfél glipga st of
the | ayer of tive re into the |laye sensitive

ens or
resin the inde%atﬁ iQ?WﬂEQ£f PEa?ﬁdF ?ﬁi%ﬂgpF FAGky an %ﬁ&ﬂﬂﬁ&gsP?%ss
this recordi ng | eaziomep taf tdesiduedt regirof the maseenndliskomaethieonpoical

Toot PPt °t heppoocnazii Whdd doiSined clfAYeTHY Be’ fnPSeftldr 2o 1€
duplicated only and not the preformatting signal.

According to one feature of the process of

15 manufacture of a master disk or an optical disk
according to the invention, one deposits a layer of a
hard, reflecting in the near infrared range and
conductive matefial on the succession of micropits
formed into the support, after the step of removing the

20 1residual resin.

According to a first algernative of the processes of
manufacture of a preformattéd substrate comprising
information and of the processes of manufacture of a
master disk or an optical disk according to the

25 invention, the recording of the information is performed
within zones of resin located under the first succession
of micropits or first groove.

According to another alternative of the processes of
manufacture of a preformatted substrate comprising

30 information to be duplicated and of the processes of
manufacture of a master disk or an optical disk
according to the invention, the recording of the
information is performed within zones of resin different

i from those located under the first succession of

35 micropits or first groove,

According to a characteristic of the processes of
manufacture of a preformatted substrate, of a
preformatted substrate comprising information and of a



M croplts bei ng equal to the thickness of the | ayer of sensitive resin ~
within the zones where they are created ; transferring the information
into the support 10 by plasma etching or chemcal attack ; and renoving

t he zones of residual resin, the master disk or the optical di sk

t hus obtai ned conprising the information to be 8 duplicated only and not
the preformatting signal. According to one feature of the process
of 15 manufacture of a master disk or an optical disk according to the
i nvention, one deposits a |ayer of a hard, reflecting in the near
infrared range and conductive material on the succession of micropits
formed into the suppdtdster ddski pe of an optiesbilsd ameopding &0 dhel resin.

According to a first mmm@w vehefthftknlBaCes e QMhyer oﬂwﬁiﬁs‘éhﬁiﬂvé‘
preformatted substrattg_eccat g;tn mat i on.an pr.oc 828951“11

0
manuf acture of a |skg%? trFeSBtﬁﬁa‘f"W%EegclE%?'m%
i nvention, the record@nsy G@Putthé imi aandatthendeptipertf thaefiirst emclc:lesaiamrm

of resin |ocated lsninidﬂ%%iftbr 8k BLGRACYTLOVe 15 off aﬂbﬁfoﬂ’:txﬁn or first
gr oove. ' Accordin rTgFFEH got her alternative of rocesses of

manuf act ure «of a prefor Bh st 4Pe cEBopinent anS'éhel efoffto be
duplicated and of themanmdaesaes of a preffermdtasidusabstratapifem di sk or an

optical disk — accqndainPe i bEaLh ond15(h5CRHHbAhedon! URa

information is perforne |n zones o t%ose
| ocated under the fi M&8teFcAAEK| N o agsopricalodiies apcending gpPobhe.

According to a charadin®ensibfi, ofhd k& beﬁeﬁaseﬁdaf of glamnufacture of a
PL?L?LBH?T gﬁdaﬁgbggrgte, RI:cordingQ: ano éx.t ee(xjubggj?séxgt? t ef (i:?x prééggses of
manufacture of a preformatted substrate, of a
preformatted substrate comprising infermation and of a
master disk or of an optical disk according to the
15 invention, the support is made of aluminium.
According to still another embodiment of the
processes of manufacture of a preformatted substrate, of
a preformatted substrate comprising information and of a
master disk or of an optical disk according to the
20 invention, the support is gade of a hard, reflecting in
. the near infrared range and conductive material. '
If the support is not made of a hard, reflecting in
the near infrared range and conductive material, one
will integrate in the processes of manufacture of the
25  invention a step of depositing a layer of a hard,
reflecting in the near infrared range and conductive
material onto the support, prior to performing the step
of depositing the layer of sensitive resin.
In this case, in the process of manufacture of a
30 master disk or of an optical disk according to the
invention, the transfer of the information will then be
-effected into this layer of hard, reflecting in the near
' infrared range and conductive material.
According to a characteristic of the processes of
35 manufacture of a preformatted substrate, of a
preformatted substrate comprising information, of a
. master disk or of an optical disk according to the
invention, the hard, reflecting in the near infrared



-mast €r di sk or of an optical disk according to the i nvention, the

t hi ckness of the |ayer of resin sensitive - 'to at | east one stress is
conpri sed between about 100 nm and about 1 [err]m and the depth of
the first succession of 5 micropits or firs? groove is of about 75 nm
According to an enbodi nent of the processes o manuf acture of a
preformatted substrate, of a preformatted substrate conpri sing

i nformati on and of a master disk or of an optical disk according to the

10, uientl o e SRR Lok ScdE R Shiittas 4o go1 S50 LA BRRUIS!

enbodi nent of t he procésses ure or N
of a prefornatt@€ §a§h?m%ﬁz$dgan§rzétngpiumaamnﬁpien @R dt igfangd um. naster

di sk or of an optical db@%ﬁ%ﬂ's@ﬂri?ﬁ&@ Jétla@ysnah&rhdamaaé@p%t
made of al um ni um %?e to still .another Q&POdIﬂEnt of the

processes of nanuf aéf‘u?ﬁtﬁ?n ¥ ﬁﬁft‘é%l"'%tfﬂ"?f’rr Yeln ours® Sforhat t ed
substrate conpr|§|ngetnlbedmﬂesnrtpmdonfwhﬁch fquSWEradds*hinh(ﬁEEywsopblcal

di sk according to thge2Qnpd h t. is made of a hard,
reflecting in thgeng%?é éﬂ‘ ggrsénﬁn and conductive material .

| f the support is not nad%iiﬁrQ1lh&FBQNF%§¢Q%ﬁﬁ Adluptrates 1o H&st WAYr 5P ed
range and conducti veamyedsmtalnh@@&ocess%f Imdnbiragtate of 4 hﬁaa;re&caasns of

manuf act ure of the I nvent i on f. de 05| in ard,

reflecting in the négf‘/?ﬁf? 2 9 ngﬁ gs]?: h}%gtg ﬂ%t &M ﬁogt b the

support, prior 19 perforniigraehe st:bgmat_:icaiﬂydéﬁbnstraﬂgea Iée slegpad WRY to

sensitive resin. ry bt e pBEBas! Ot WkhuRRRERFS OF dTRSAE! wigkO! 2
'S e

car
30 master disk or ? an optic accor I.nvention, the
transfer of the |nf6Pﬁé?F Vil 1oPEAEAL hdisk aqg%F@&P@dt?rﬁQ?tﬁﬂ“?nkéﬁgr i of

hard, reflecting i.nahle near I nfrared range and conductive materi al .

Accordl ng to a char acter|$£%ureof3 %?g?ﬁ?ﬁg‘%ﬁg%sggg %’; {gasptg q._%_%ewg; {?o

preformatted substrate 1o conpri si
information, ofl& carmnusout thesprocess oh mqu@a!:uae sk aﬂ:d‘!ﬁ‘sdileﬁg 48kt he

i nvention; the har dgnfgbt 66f 1410 optibhe QLM dcdtoraifd to the invention.
The preformatted substrates of the invention are
constituted of a support with smooth surfaces, l.e. not
comprising any rugosity higher than 50A, one of the
20 faces of the support 1s coated with a layer of a resin
sensitive to at least one stress, this layer of resin
comprising a first succession of micropits or first
groove the depth of which is smaller than the thickness
of the layer of sensitive resin. More particularly, the
25 support will be constituted of a tempered and/or
dealkalinized glass. It also can be constituted of
aluminium. It can still be constituted of a hard,
reflecting in the near infrared range and conductive
material. In cases where the support is not constituted
30 of a hard, reflecting in the near infrared range and
conductive material, the preformatted substrate of the
invention could, furthermore, comprise a layer of such a
material between the layer of sensitive resin and the
i support.
* 35 This material will more particularly be selected
from a nitride or carbonitride of zirconium, hafnium or
titanium .



7 s  range and conductive material is selected froma nitride or

carbonitride of zirconium hafniumor titanium O her
characteristics, details and advantages of t hg i nvention w |l appear
nmore clearly in the course of the 5 detailed®description which follows and
which refers to t he appended figures in which - Figure 1
schematically ill ustrates a first way to carry out the process of

manuf acture of a rraster of. _an opt ording to the
i nvention - gure e? sg‘ﬁgrg@t'?%%ﬁe ulsleﬁ é% g?‘g@ é’ etg‘tﬁ? way to
carry out the proce§§c€#5mmmefcwcaomta qzaitimstdgskove r@mﬁmt@ftiaa

optical disk accor dppgchd herdikeRLhS signal. 38dshould be ndiel the
schematically ill usérat es, g1 carry ocess of

manuf acture of a maSPEPS 4| st suﬁﬁﬁgﬁ"‘bf"faﬁ‘jﬁﬁ??&ﬁ? ‘Eﬁ'sﬁci GFFONg"t 0 t he
i nventi on. 5 . Sheh pefuredihbedis usinmithatothé hpre fommittdhga e gnal

constituted of a s t e t Li,sLng any
rugosity higher thal;’wgo,éxe Vuo"r%“i?“?hgo% 4€%e§ugke§%jé&gu°fporji&%?icga?gd W th

a layer of a resin well &g dindeFethe £orm ofs@ cABLiBWQUES JRAAYE.| ayer of
resin conprising aA |ﬂi&¢st5hl§5ﬁ§5¢&{ki%ftsmiﬁrQﬂaiﬁiﬁq d 'ﬁr%%sing 95.906(:?

t he depth of which | | th
seﬁ5| ?Pve (r)e5| nI : #'ée el?l aF?ﬁsi?H@ f@séﬁppﬁp{'s v@?ﬁsso{é‘gcﬁﬁgl tut ed of a

t enpered and/ orl0 cmﬂﬁlnmmwogébws Mepzksentatlve aforcdiel t ut ed of
al um nium |t can %iéfoﬁ?&tﬁ:‘&@? hib’ﬁfﬂ tﬂ\dteﬁ: Qaf\gg?tive rﬁffc%yggrhgsig

near infrared range and con port
is not constituted BotHrdie Hate, tF%fl%ifﬁr ®F sanehelyr aresidf.r #nedwiahge and

conductive materialdideliy obeaint tpsl dddivedaterot sleression of
micropits or first groove, ,

15 One also may create the first succession of
micropits or first groove by insolating the layer of
sensitive resin through a mask comprising the
preformatting signal. The zones of insolated resin are
then removed by any appropriate means as for example a

20 chemical attack, and thiz will a depth smaller than the
thickness of the layer of sensitive resin.

The first succession of micropits or first groove
may also be created by irradiation of some zones of the
layer of semsitive resin, by having a light beam, for

25 example emitted by a laser source, modulated according
with the preformatting signal, moving past. Once again,
the zones of insolated resin will then bs removed, by a
chemical attack, with a depth smaller than the thickness
of the layer of sensitive resin. '

30 The thickness of the layer of sensitive resin,
whatever be the means used to create the first
succession of micropits or first gioove, is comprised
between about 100 nm and about 1 uym and the depth of the
micropits of the first succession of micropits or first

' 35 groove is of about 75 nm. |

The preformatted substrates of the invention are
then usable for the recording of information with any
type of recorders necessitating a preformatted



i nvention could, furthernore, conprise a |layer of such a mat eri al

between the | ayer of sensitive resin and the support,; 35 Thi s
material will nore particularly be selected, . froma nitride or
carbonitride of zirconium hafniumor titani um '

D fferent nmeans may be used to formthe first succession of mcropits
or first groove representative of the preformatting signal. It should

be noted that the ns,,~f1rst ccession of ms,cropits or first
groove" 5 such as?ut?ésgag%r'ehf#é aar%ﬁ?Hg%r?%e 5 e‘?%%%af‘?lenﬁ Ygter of may
be under the formtbe HORMcE¥RSth asfcomictpi infarmationwel | as under the

formof a continuous gheo¥Rformation chnfbé StedBrdey 1ABSI €48 ddhARARY NI @
pressing die on ng?eoka er of.sen5|t|v§ re%{n, this Ere55|ng 1e~10
conpri si ng micror &PEfs e%?%’gbrﬁ%ﬁtﬁs pRdenthe fiTst: SRGERIFIRN Sfgnal

under a negati%e McwepBYs persisi mpnes dihfasrdlite thetreftbe. | ayer of sensitive
resin, one wll di éyéégg j h ' f ik St 8ﬁﬁﬁi n . of
mcropits or first grgi”(g\(?&e:gl 1 %Bf)%eg%?gaér?a%&sckégt "éﬁ?ﬁe [ ro(s;‘t t:g’ugsessi on
of mcropits GRPEiFateqd giime thy zanes f mesine legated ginder tdensitive
_resiln th(r]I ough a MeskseosREcsd B BQdmicr&SﬁféDrHiiﬁfahi mgfsamon Ehhafzones of
insolated resin a en remmved by any appropriate ngans as for
exanpl e a 20 che%ﬁgg %%?a.iﬁoégiﬁgtﬂ?stVEIRr QEQBFﬁ?BﬁBQf éi:lgn t he

t hi ckness of 1®e efferted kerisiraidiatiesj nthis irradi@ibkofiwiltl decmadei on of
mcropits or firstqgroey, a r i Idldonnaf some
zones of -t he Ig er o 1see#sﬁweehg‘gs%&bﬁg\gfgénaﬁ?gh‘?'{%egr?]g for 25

exanpl e enitted byeaiPakfatashmader bhie binat sucorpashen °é)micr°PitS or
' first groove is not desactivated.

The information may be recorded, as in the case of
15 the preformatting signal, by pressing a die comprising
micropits representative of the information to be
recorded and to be duplicated under a negative form, or
by an irradiation through a mask comprising the
information to be recorded and to be duplicated followed
20 by a step of removing by chemical attack the zones of
resin thus irradiated or also by having a light beam
modulated in accordance withithe signal to be recorded
and to be duplicated'moving past also followed by a step
of removing the zones of insolated resin. Thus one has
25 created a second succession of micropits representative
of the information to be duplicated.
The depth of the micropits constituting this second
. succession of micropits will have to be equal to the
thickness of the layer of sensitive resin into which
30 they are created. Thus, the preformatted substrate.
comprising the information to be duplicated of the
invention will be constituted of a support coated with a
layer of photosensitive resin comprising a first
succession of micropits or first groove the depth of
35 which is smaller than the thickness of the layer of
sensitive resin and a second succession of micropits the
depth of which is equal to the thickness of the
sensitive layer within the zones into which they are



wi th:the preformatting signal, noving past. Once again, t he zones of
insolated-resin wi |l then be renoved, by a - chemical attack, with a
depth smaller than the thickness . of the |layer of sensitive resin. 30
The %t hi ckness of the layer of sensitive resi nl what ever be the nmeans
used to create the first succession of mcropits or first groove, is
conpri sed bet ween about 100 nm and about 1 [err]m and the depth of the
mcropits of the first succession of mcropits or first 35 groove is of

rs

about 75 nm CreREeDr HrareiisedetakRe r e d6PthnRE | tReMicsepdts of
then usabl e for thethecsechnd syfccesbaonesf amnordpitany repredemaatifve ggor ders
necessitating a pre 9
substrate. More par%ﬁ%u aﬁf%%iﬁ%gnbgﬁlHeu%%P%fﬁﬂggg(dg%l%fgo d°waﬁ? ﬁbﬁwltype
to record the infor&®¥fage ©f the supppsti nfornmti on can be recorded into

the remaining 5 zoneyt Gfour@®,nthacaissbGRly bBecbhstieilrdxsiagy of 5
mcropits or in zones dl{ferth t herefr se whefe one

m In the c
records the informalf BTF 13 (ficed a 8&5|8%%1¥RfiPHFS°Fﬂ%t§%¥é§J trakei n
| ocat ed under the previdusslty siescedbedn Xrid,riifr ¢dhet support ig maxti ati on and

e )

irradiation, this irradiation w
| evel radiation sucF@Rfumatrrial butcgeatedsHitddauparer e thissmasgedalsi on
of micropits orld théidegtlgrodOothe mibLopIas AF that 8dcond succeshion of

i gnal - by prebsi ng i aA e, ol e 86t G ohs RRpehds 8 e Boediatne
information to be Theo prefoamdt ted mubifiateat and uthie rpre fioggatied form
or by an irradi aipsrdt¥OBhpR 183K H¥BYnatiBA Ab€ording to the
invention are then used for the realization of optical
15 disks or of master disks enabling the manufacture of
pressing dies for the manufacture of optical disks,
which will comprise the information only and not the
preformatting signal,
Indeed, after realization of the preformatted
20 substrate comprising the information, only the
information are transferred into the support, by
chemical etching or by reactive plasma, and all the
residual resin is removed by chemical attack or by any
other appropriate means.

e 25 When the support is not constituted of a hard
material, reflecting in the near infrared range and
conductive material or is not coated with the hard,
reflecting and conductive material, one may, after the
step of removing the residual resin, coat the obtained

30 ‘'master disk with a layer of such a hard, reflecting in
the near infrared range and conductive material.
To make the subject matter of the invention better
understandable, several embodiments will now be
§ described by way of purely illustrative and non limiting
35 examples of several embodiments of the invention.



information to be recorded and to be duplicated followed 20 by a step of

renmoving by chem cal attack the zones of resin thus irradiated or also
by having a |ight beam nmodul ated in accordance with the signal to be
recor ded and to be duplicated noving péét also followed by a step

of renoving the zones of insolated resi-n. Thus one has 25 created a second
succession of mcropits representative. of the information to be .

dupl i cat ed. The depth of the micropits constituting this second
successi on of nicromgﬁﬁﬂﬁﬂ%——have to be equal to the t hi ckness of the

| ayer of sensitive resin into which 30 they are created Thus, the

preformatted substrat opprisin he_in upl i cated of
t he i nvention Vm|§5ﬁ§§régﬁ Pgttﬁhﬁf%o 1 P¥ ?ﬁﬂ% 9? afggsgf?ﬂ | ayer
of phot osensi ti veP¥ebiranpatsedr subsiratesi comprisingidodfosmetioh andropits or
first groove the gapidy fisks o%mdﬁ E\gﬁké edcddi@ingh %ot Eh&kﬂﬁénﬂhori he

| ayer of sensitive.resin gg second successi on o mcropits t
dept h of *whi ch i s”ecﬁ?j'l &8 &h ’E?ﬁ MHaTese GREXYV PUt theRTPERS8es Rer within
t he zones into wmarufiacenrar of the praformatted substrates, of the 10

created. Other W sg ol cehNe HEAILY' cblE: [ PN e on L GECONd

successi on of- m I1s, represen ve or na
duplicated, will Eﬁ?(ﬂﬂﬁ#eFodﬁﬁEﬁ of tdgr favention mdlduppodescribed in x
course, the 36ppotHe FRM1BG1agNStituted of any material cited above for

the preformatted substrate revi ousl e I.bed. And,_if_ the support is
not constituted i‘F‘ ghﬁaf'ars esftleé’ci"f"ﬁ% ‘g ﬁ’h&’hé&ﬁ“?ﬁf}ar%‘b" range
mat eri al but coatdeposiitis entaysrsudporbi § maderdfakleal@alihbzebmih of the

g‘uf][ gggt zf OI hut ge rrt;e?r&:‘é%ds HEEESS4 byl 2 of PrdtOVenB1¢ibb B8 0 WhiRgt NE
%1ckness of 200 nm. By applying a pressing die 3, one
15 records into this layer 2 of photosensitive resin the
preformatting signal. One presses the pressing die 3
down to a depth of 75 nm into the layer 2 of
photosensitive resin.

As illustrated in step (b) of figurs 1, one thus

20 obtains a preformatted substrate constituted of the
support 1 made of dealkalinized and/or tempered glass
coated with the layer 2 of pliotosensitive resin
comprising at its surface a first succession of
micropits or first groove 4 and zones 5 of resin. Then

25 one records by moving past a laser beam 8§ modulated in
accordance with the signal to be recorded, the
information to be duplicated, within the zones located
under the micropits or groove 4.

Then one removes the insolated zones of resin, down

30 to the surface of the support 1.

One thus obtains the preformatted substrate
comprising information illustrated in step (c). This
preformatted substrate comprising the information is

3 constituted of the support 1 coated with the layer of
35 photosensitive resin comprising on its surface a first
succession of micropits or first groove representative
of the preformatting signal having a depth of 75 nm and
under this first succession of micropits or groove 4, a



The .preformatted substrates and the preformatted substrates conpri sing
i nformati on according to the - ivention are then used for the realization
of optical 15 "disks or of master disks enab gng t he manuf act ure of : _
pressing dies for the manufacture of optical "di sks, which will conprise
the information only and not the preformatting-signal. | ndeed,
after realization of the preformatted 20 substrate conprising the

nformation, only \diond shBESLIBI Uk AiE-hLAPIEINAT dalg Lo ﬁfﬁgg{; )

chem cal etchl ng or reactiv asnma, an
renmoved by chem cal fa c RMor 285 Témﬁs 5 oft hegidyndr amsiiate neans.

When the support is nOEnCBBSPI(dﬁ(ﬂbu@ftgaﬂgféks ;nt%ﬁﬁﬁélgh pbft | £ ng in
the near infrared 1 a g S UCtlxﬁ nater& & IS not coat d with
the hard, reflectl NG and & coﬂaq.#gv&ep $134 AniY,fhedpforpation o be
step of renoving tupildsrtiedl iesi onecobtaime abtthiisedtdd thasswspobitsh with
a layer of such a hatd, thEhe&&m&rﬂensﬁcon& %&%%fsm'ﬂf Bi‘rf‘ﬂgﬁgﬁ‘l nva”d

conducti vk nmateri al e subj ect ention
bet t er under st ZF%BR7 é%v‘é’?ealdréf'f‘éﬁﬂﬁ n%ﬁtfsfmslflerﬁsﬂ/ b8hen onfescri bed by

wan% gf pur el yfl I Luxkamatrayebgndlmmpp&-bﬁﬂaw wRansadNPkRe Pés SAVALN Hesin.
eRef gr Ir rﬁgt tsoof | tu(raeI 2\/6 re'?%sftn% é‘gksﬁﬁs‘fl?%tagsticalEéANgf gﬁ’%t?bet(f%twat es
conprising infd rratilléhsgﬁﬁte‘$ #m§fl‘-@P (iHsksI’Q)riSOspm&lif-utsﬁst)ém ding to
the invention 88ppokt BScohdrikihgV ey {€s GRirfuceUh biecaPeasDRs Of
micropits 7 representative of the information to be
duplicated, only.
From the obtained master disk, after one step of
15 depositing a conductive metallic material, one can
realize a pressing die usable for the manufacture of
optical disks with a galvanoplasty step.
The master disk or the optical disk illustrated in
step (e) may be coated with a layer of hard, reflecting
20 in the near infrared range and conductive material 9.
And one will obtain a master disk or an optical disk 10,
illustrated in step (f) of figure 1, constituted of the
support 1 comprising a succession of micropits 7
representative of the information to be duplicated or to
25 Dbe read, coated with the layer of material 9,
The material 9 will have to be hard and not easily
scratchable so that it may be easily handled and have a
long operating life from the mechanical standpoint in
order to enable the manufacture of many dies without
30 these repeated manufactures modifying or altering the
shape of the micropits or their depth. It should have a
very good adherence onto the support 1, in particular
onto the glass and aluminium so as to remove any risk of
being torn away during the subsequent step of
35 galvanoplasty which will lead to the obtainment of the
pressing die. It should be conductive to permit the step
¢ of galvanoplasty for manufacturing a pressing die of
optical disks without previous treatment of the master



manufact ure of the.prefornatted substrates, of. the . preformatted

substrates conprising informati on and of "the nmaster disks of the
invention will be described in 10 the follow ng. In the first step
marked (a) in figure 1, one deposits ontl3 a support 1 made of
deal kal i ni zed or - tenpered glass a layer 2 of photosensitive resin
having -~ a thickness of 200 nm By applying a pressing die 3, one 15
records into this |f¥ of photosensitive resin the preformatting
signal . One presse® %’r Esishgudealso be G@micelh}(mui.eofsdisnﬁbl Bb O

the | ayer 2 of rptmnmemsmt ichemL &1 baths and t&Shadd USiyAa] ge ?aggﬁg (b)
of

of figure 1, one t reformatted substrate c

t he support 1 ?rg§ezﬂ.f c@.?ﬁ ?Fn?g‘é’(f%/'&? aa %Q}Ygliés§h°uldcbat ed
with the |ayer 2 weﬁkﬁﬁtdsmstmt the rasjen of wacelpngshagisd l_f.hsrauaggge a
first successi @ Obs opti¥aAr ARkkS, Oht fﬁ’{ié’rg%gw St fné) qﬁhzaog, veﬁe LehSsin

Then 25 one records by novi g past eam
accordance with thtF®t gfureageps PERptdesal daeks are nimothet rengeoobethe

gﬁpllcated mnthlrnedmetnﬁraseuocnéfﬁiaccurumd@y gdbkgau,l:‘m-;yrg;om,tsﬁg{:,e{,j,g;faovie‘__4f
en one renoves t sin e surface o
the support 1. L %ngl ﬁggé o%teoé? %%‘et EQVB’F‘%‘?W%* &5‘§UB§FP§{‘%1
conpri si ng i nf or mel® Fefilectingatncthe rangp 0€)thadhiisible pndfornatt ed
substrate conmi snm:taheouatoamw@ﬂh% in c&80Shd 89 SholbesshPper! 1

coated with the | %f 35 $hot$sen5|t|ve resin conprising on 1ts surface
a first succes SPRRERID % Fagders, ef eRtiRed Péﬁ?‘és\’!ﬂ‘t‘h‘?l%rmit of
the preformatting tsi gusal themi witla sheht waoéldhgtiia .and under this first

igcceSSIOH of mcropi &f eh19"PARct, Bne nitride or carbonitride of

zirconium, hafnium or titanium is a particularly

15 appropriate material. Indeed these materials are hard,
reflecting in the near infrared, ultraviolet and visible
ranges and conductive,

One particularly prefers the nitride of titanium.
Thus, the obtained master disk 10 can be readable in

20 a reader of optical disks. Due to its very long
operating life, this master disk will also be usable for
archiving information. The information that it contains
will not be deteriorated or modified by the manufacture
of new pressing dies.

25 | Of course, in this embodiment, the support 1 may
also be constituted of aluminium or of any other
material appropriate for the manufacture of optical
disks or master disks.

30 " EXAMPLE 2

Referring to figure 2, the first step marked (a) of
this embodiment of the invention consists in depositing
3 onto a support 1 made of a nitride of titanium a layer 2
35 of photosensitive resin having a thickness of 1 um.
One records as a latent image, in this layer 2 of
s photosensitive resin, the preformatting signal, by



secand succession of mcropits 6 the depth of which is of 200 nm and

zones 5 of residual resin. ~In step (d), one transfers into the
support 1 by etching by a reactive plasnaqbpnly the information to be
5 duaplicated, .i.e. one obtains at this step the support 1 - into which
only the second succession of mcropits marked 7 in the drawings is
transferred. Then one renoves by all appropriate neans all the

resi dual resin. di,s t Opt | | S obt ai ned
is 10 illustrated i nigfae%%@hq&lhshcgﬁ ?t%%@dao#ﬁ?h‘ég* i< Ms%?)port 1

conprising on its surF%‘é%é@?spéﬁfemﬂttinmisésaéhs 7 representative
of the information to be Then dhePkemaves. tinlbnes of insbld¥Bd FRsARt 2h8es

mast er di-sk, after ong stecF otf 1% gegﬂgsiti ng a conductive netallic
material, one can 9 BT8RN, 95 d3sMAy die usable for the manufacture of

optical disks with a gal ensopihast pbtabtps the preforhmatbedtsubstirsiteor the
optical disk illustr | r{@iy h t o]

hard, reflecting 20 -%ﬁg‘%ﬁc{elﬁr?ee{:rosftﬁ rg’r@ee rfr{gglggg{:ggﬁ%c{}? \%eée%?%r)l éF 9.
And one will obtain afi@ier? fongtdtubed Af ithe sypbrriol made iqf pdtradedofn

step (f) of ]tigure 1_,tDt£H7}ﬁitdrﬁ Woadedl witl a lay@%tpﬂﬁbf_é?6ﬂf§3dsijtﬁgeagesin
succession of mcropits epr ntative of _the ipformation t e
duplicated or to 25 %oemqreiasdi,niggt gggmﬂ#qcr?eal §§I§Fto$u?‘r%?r?;sr’1°£ 05?

The material 9 wll reierapdtise drafdratogrmsiveedsithy depthkoftwdtiahl dsso t hat

it may be easily handiec aid dha¥eee thidiibsOBE Bhiatdd @ fgom the
mechani cal standpoint iIn er to enable the manufacture of many dies

aord
without 30 these reRRRFaRGiitNe: rpetn ARY MLRY &F SeRRSIaRFatdye of thape
of the micropits or tfwsfomeytitiingl 8igholl) d have a very good adherence

onto the support 1, in parti ar 0, hg g S urgini u s to
renove any risk of bgﬁnng%;égr rﬁ“%m%@ é(;kttﬁr?“lrtr?gsl’ héﬁéuﬁgé%ud?dt rgsst gpﬁé?ggg
gal vanopl asty whiléh vwimage,cide dnfpemapicn feehe drplieated witdsai Adgbte. It

shoul d be conductive g«uiRa ¥ 3t,hgys\t,§g._‘g a rekogabyaspptns wordOkype,
manutacturing a pressiii €' zones %' not  yet insolated 6t B2 18%3r 2 of
treatment of the mast
' photosensitive resin. '
Then one removes, by any appropriate means, the
20 zones of resin comprising the information as a latent
image, and this down to the surface of the support 1.
Thus one obtains the preformatting substrate
comprising the information illustrated in step (c) of
figure 2, constituted of the support 1 made of nitride
25 of titanium coated with a layer 2 of photosensitive
resin, this layer 2 of photosensitive resin comprising a
first succession of micropits or first groove 4
representative of the preformatting signal, the
thickness of the micropits or groove being smaller than
30 the thickness of the layer 2 of the photosensitive resin
and a second succession of micropits 6 extending down to
the surface of support 1 and representative of the
information to be duplicated.
Then in step marked (d) in figure 2, one transfers
35 the information to be duplicated in the support 1 by
etching through reactive plasma and one thus obtains in
) the support 1 a succession of micropits 7 representative
of the information to be duplicated.



13 - = disk 10. It should al so be chemically stable so as to be :
resistant in chem cal- baths and to have a.long operating life-in
difficult environments and lastly it should be reflecting in the range
of wavel engths used in readers 5. of optict¥ disks. At the present tine,
t he wavel engt hs used in readers of optical disks are in the range of

t he near infrared, nore accurately about 780 nm However, it S
not excluded fromthe invention that the material 9 be reflecting in
the range of the visi bPEBNEPbrilimstaptrdvin| fligunsy @l éAgahatem afise where

an evolution in remolralt 6€haDl aghe esigddleesqin. opti cal di sks woul d
perm t to use the Lth such vel hs. Lp this respect,
one nitride or carboni?bﬁ%eg%ﬁ fingy&?iP§§$#Qﬁnanhgpﬁfﬁﬁ+o?fﬁ¥t%RNQMﬂHs§e§
particularly 15 agdsépiPacensiottarties] of| thieesippioese Lrmadei af snbnmideaind,
reflecting in the mq%nw&lr@5@%&&%&8&%ﬁfcr@%m}?ﬁhékea uccdgHI¥ o¢nd
conducti ve. articularly prefers the Nitride o? titani um

One
Thus, the.obtainedtﬁﬁspégrﬂP§?5JI)QQEﬁQEB“F%%kKﬂﬂQ§ the2bnformatepn tof be
optical disks. Dueduplitatwery |ong operating life, this master disk

wi |l also be usable fo Lvhng i pf.ormati e jnfor lQn that it
cont ai ns w | not &‘%% %ﬁ%ﬁ@}ék‘egrﬁ?ﬁ%ﬁ%&f Fggkbg t?n%g?f@he:ﬁz'@%&re
of new pressing di ®8ingsconstitytegogfsthe imatdriialeAbpreviousliy he support 1

may al so bpocoagkttubed, Gi11al WavB YA Martf aRVUNREYES as tHBYeL! i al

appropriate for the _nmanufacture of t|cal di sks Oor master disks. 30
EXAVPLE 2 geﬁﬁng?gréitﬁfaﬂPgErg‘2, the first step marked (a) of

t hi s enbodi nent of thelhntheig ipartdonlastembodisentsi thegsupport 1 could
also be constituted of ceramics or glasses which are
hard, reflecting in the near infrared range and

15 conductive on their gurface only while keeping the
advantages of the master disk the support of which is
either constituted of the material 9 or coated with the
material 9. _

0f course, in this embodiment, one could also use a

20 dealkalinized and/or tempered glass or aluminium as a
material for the support 1. In this case, one could
also, as in example 1, subsequently coat the etched
support 1 with a layer of material 9 .

25 EXAMPLE 3

Referring to figure 3, the first step marked (a)
consists in depositing onto a support 1 made of
aluminium a layer of hard, reflecting in the near

30 infrared range and conductive material 9 such as defined
previously, then depositing a layer 2 of photosensitive
resin with a thickness of 500 nm onto this layer of
material 9.

i _ By pressing a die comprising the preformatting

35 signal, one creates into the layer 2 of photosensitive

resin a first succession of micropits or first groove 4
. with a depth of 75 nm, representative of the
preformatting signal.



onta a support 1 made of a nitride of titaniuma layer 2 35 of

phot osensitive resin having a thickness of 1 pm: One records as a

| atent image, in this layer 2 of photosenigtive resin, the reformatting
si gnal , by : 14

|rrad|at|ng with a light beam 3 through a mask conprising the
preformatting signal. Then one renoves the zones of insol ated
resin, down to ept h_of t hus obtains the
preformatted substrate Ond°hils %Rﬁ%i&ﬁna Pﬁef?ﬁ?qqﬁﬂgnFFgﬁtFPF%Sﬁ?%&qgiﬂgn
step (b) of toi gheeciavennban tidledtoatediclms ghegr tb) cfdeigiraniz ri de
of Litani Umceagkedubbhiof £V Shpfoll PIAUIRSRRS h&hmnm&'é‘oatedf
conprising at its surface a first_ succesSsion ts or first

groove 4 the depth #itRhRchaysr of materdad| ? erthifadayes Pﬁlﬂkﬁﬁﬁéﬁkﬁ91:he

| ayer 2 of 5 pbahgsenseu\mmn #i6nda Wyt IZSolfe?h666éléﬁéiﬁ/1‘i‘re0f the
preformatting S'gnaEasin one_recor as

of f|
alatent , 15 inma ﬁomFr* Pohggogﬂéfﬁﬁﬁﬂﬁ Fé& &f??ﬁ%fﬁq
radi ati on 8, by usi caopéééqurfxnsttgnovwﬁmﬁtgqn;esentativemptrnhe1:he zones

5 not yet insolat EdpQEfbbﬁa{'.@Yﬁ sighhl and the Qﬂﬂt‘i\sgﬁskﬂlc\!ﬁ iSSnk11er
Then one renoves, t he zones of resin

ﬁg gcrl at’e neans,

conprising the |nfo Hﬁ B ahiFknees, pt the 1aY?‘h&géf Hhﬁt??ﬁﬂfﬁﬁiﬁ? to the
surface of the k@ppueSim, and zones 5 ofhpesimavhikihahaset het prrefeygunet ang
Substrate cg gp ?glng the information illustrated in step (c) of
figure 2, constituted of the support 1 made of nitride 25 of titanium
coated with a | ayer 2 ofh@hRnssSwsprAgethe informagdpn, tebe dupldcageds in

phot osensi tive resi BheOoEpheS b resin havind HotSUunase§oNe My Brxessi,t 8s0r
first groove 4 a latent image, by having a light beam 8 modulated in
15 accordance with the signal to be encoded moving past.
Then one removes the zones of irradiated resin, by
any appropriate means. This removal permits to remove
all the irradiated resin down to the surface of the
layer of material 9.
20 One thus obtains the preformatted substrate
comprising the information according to the invention
oA illustrated in step (c) of figure 3, which substrate is
) constituted of the support 1 made of aluminium, coated
with the layer of material 9, itself coated with a layer
25 2 of photosensitive resin comprising a first succession
of micropits or first groove 4 representative of the
preformatting signal the depth of which is smaller than
the thickness of the layer 2 of photosensitive resin,
and a second succession of micropits 6 the depth of
30 which is squal to the thickness of the layer of
photosensitive resin within the zones in which they are
created.
Step (d) illustrated in figure 3 is a step of
¥ transferring the information to be duplicated into the
- 35 layer of material 9 and of removal of the zones of
' ‘"'residual resin.
C Thus one obtains the master disk or the optical disk
10 illustrated in step (e) of figure 3 constituted of



representative of the preformatting signal, the t hi ckness of the -

m cropits or groove being smaller than the thickness of the layer 2
of the photosensitive resin and a 3 cond succession of micropits 6
ext endi ng down to the surface of s gport 1 and representative of

t he ' information to be dupl i cat ed. Then in step marked
(d) in figure 2, one transfers t he |nforrrat|on to be duplicated in

the support 1 by c thr h ctlve and,one thus
obtains in the supbortP og‘ttsgc@%% agf" P'&p‘f?% effr"ggpegeﬁﬁg?‘? VR
of the informati dﬁl‘%@l@é éuppmpang a succession of microfiep (e)
illustrated in flﬁbﬁz%a%nlt%t@vétﬁp He inforﬁxSE'Pé/ﬁ't[d) é:ea'dkzgﬂéa{;éé' dual

resin. : Thus finally obtains an o

di sk 10 constituted et Rastep vtk Prnkhe BP&ﬁaclr iH#kof0 Sh?ﬁt%ﬁ’-mqme
surface of whisch widippesedtatke aretSizanioh of martye pHessanyt ids of

representative of n ti t te e naster
di sk or apti cal ﬁél;l%f(} Eg%gfﬁhe he?"eeg% StB%I ‘8 agﬁ’atngpt!fgﬁybfmf‘}g mat eri al
9 previously 10 nets aieiceegitering eaye previouseprepanatdges as t hose

described ih exanpl eBécause the Mi%rbﬁhﬁsp&‘fé'é‘dﬂsac&t‘ﬁwadbfefﬁe Rd& support
1 could al so b%&con?t | tg cerzm cs or gl asses %e har d,

reflecting in thé& AP &P € eré‘r?@é' Rérazed cPPQecﬁﬂd‘P ¥e surface
only while ka@pi mgtemsal 9, athvimmegeerofiiskeamh e dpskcahedisalppdrltl of

which is ei t hgy r@aaamumd;e%fak g%g{dmh %1%&3 eﬁow. t%éél%x

materi al. 9. ur se 0 use a 20
deal kal i ni zed and¥8PAFBEDRR AR 4be GPtﬂﬁﬂﬂ L Lhﬂié‘g gery hard, the
information will not be either modified or deteriorated

during the manufacture of pressing dies.
15 Consequently they can be used for ; long term
storage of the information.

Of course, the invention is not at all limited to
the embodiments described and illustrated which have
been given by way of examples only.

20 On the contrary, it comprises all the technical
equivalents of the means described as well as their
. combination if the latter are carried out according to
its spirit and within the scope of the appended claims.



materrial for the support 1. In this case, one could al so, as in exanpl e
1, subseguent|ly coat the etched . support 1 with a Jayer of na

9 eomrete o cepost 10 e S seoneffS5 " MMM

| ayer of hard, reflecting in the near 30 infrared range ahd €0

material 9 such as defined previ ously, then depositing a |ayer 2 of
phot osensitive resigl gMykh @ thickness of 500 nmonto this |ayer of
mat eri al - 9. By pressing a die conprising the preformatting 35
signal, one creates into the layer 2 of photosensitive resin a first

succession of micropitg, OPrEfbﬁﬁatQIéK)\éﬁthrat Wddbia $oRt Bhef mdmufiBture
repr esentative of t ?

ma,
16 ﬁﬂ‘&%ﬁga&%ﬂ% apﬂdeﬁ"g'r Gt %%Il S fethecbYBeng to
the invention i EI ugqnatteuur.adsoe;n (dnppolctf [ Pyrevated withoasnayyfeplzpfoft he

t 1 d f
Tayer of ‘material oo eHAbERR ko ar 1thsT Ghd BRask, DReFhcfartieddm i ve
resin conprising orfhetsthar faxer o 3)i comprises s ditsoBSurfacenpcfiyst s or

first groove 4 reprsaseassibicopimidi®pits of ' £HMY T RRE $ignal and the
depth of which is ckness "of the | ayer

| h
phot osensi tive 10 §E§ke§engﬁaig%ﬁggt§ eP;? AL ENG, SAg08 no?hﬁdﬂﬂyﬂbﬁg any

stress. 10 these micropits or groove (4) being smaller than the
thickness of the layer (2).
2. Preformatted substrate comprising information to
be duplicated usable for the manufacture of master disks
and/or of optical disks of the type ¢onstituted of a
15 support (1) coated with a layexr (2) of resin sensitive
to at least one stress, characterized in that said layer
(2) comprises :
- a first succession of micropits or first groove
(4) representative of the preformatting signal, the
20 depth of these micropits or of this groove (4) being
smaller than the thickness of the layer (2), and
a - & second succegsion of micropits (6)
representative of the information to be duplicated, the
depth of these micropits (6) being equal to the
25 thickness of the layer (2) within the zones whers they
are created.

3. Preformatted substrate according to claim 2,
characterized in that sald second succession of
micropits (6) is located within the zones of resin under

30 the sald first succession of micropits or first groove
(4).

4. Preformatted substrate according to claim 2,
characterized in that the said second succession of
micropits (6) 1s created in the zones (5) of resin not

' 35 located under the said first succession of micropits or
first groove (4).

5. Preformatted substrate according to any one of
claims 1 to 4, characterized in that the thickness of



Then.one records the information to be dupllcated I n ——the—zones—5of

resin having not under gone any stress, a Iatent_
l'i ght beam 8 nodul ated in 15 accordance Wi EE t he sighe UH HH %Bﬂ'l
noving past. Then one renpves the zOhes of |rﬂa

any approprlate means. This renoval permts to reanel al | the
irradi ated resin down to the surface of the layer of material 9. 20

One thus obtains the prefor d substrate the information
according to the |tﬁ\?e§if'?’8ﬁ' (%) f‘f |fmerised ?%tvéeteé’pm()’&‘ \lg9i’§1‘ﬁr%"%, whi ch
substrate is edeuti lupmdand trhehatpphetddptmadd dheahboropits ewaised

with the layer of ehmt fg&.bg{,eQ(” tfsequf (&?%gdﬂm&‘p a layer 25 2 of

phot osensitive resin TTE SticCessIon of micropits or
first groove 4 represént F?@%’-‘"@ﬁtqeﬁlesubiitbﬁ%q Aaeerding 5P ghay e afept h of

which i's snal gsr chadms 1 tHes ) himvacteried N Hhuer theObu f 3%11)51/&15! Vﬁ _
resin, and a ond .successi m i t th o ichis
equal to the thic%sgg gSf ?ﬂ%@f‘ﬁéVE%Pr'ge‘ﬁHﬁﬁﬂggﬁg Fgeg fesin within the
zones in which they afe Preformafited substrate Swceorddhngi té vany canal afh figure
3 is a step of clhiﬁssieﬁalsl,g émahe&e;ﬂ@a'ﬂﬂ tth(athhQUNm?@é@d(I tig the

35 layer of naterla r enoval the zones reS|duaI resin.
Thus one obtains P enﬁgt%}“mﬁ%ﬁm%r t he opti cal dISk 10 illustrated in
step (e) of fl@ure 3 BonBteformattel substrate according to any one of

L7 the suppglfslynpges o ch%'rgg\:%;i'i’&&%%t EHhal! Eﬁe as@o%{ fgf

material 9 conprising a Succes’s lve 8t the
i nformation to beMadpl PEak cprd, reflectﬁ&?ﬁﬁbﬁ@ﬁ (51134 bmf¥¢ﬁ94nﬁﬁﬂgﬁ di sk

10 thus obtained and conductive material (3).
9. Preformatted substrate accordiqg to any one of
13 claims 1 to 7, characterized in that it further
comprises a layer of hard, reflecting in the near
infrared range and conductive material (9) located
between the support (1) and the layer (2).
10. Preformatted substrate according to claim 8 or
20 9, characterfized in that the hard, reflecting in the
near infrared range and conductive material (9) is
selected from a nitride or carbonitride of zirconium,
hafnium or titanium.
11. Process of manufacture of a preformatted
25 substrate usable for the manufacture of master disks
and/or of optical disks, characterized in that it
comprises the steps of : '
- depositing onto a support (1) a layer (2) of resin
sensitive to at least one stress, and
30 - transferring into the layer (2) the preformatting
signal, this transfer leading to the creation of a first
succession of micropits or first groove (4)
representative of the preformatting signal, the depth of
these micropits or first groove (4) being smaller than
' 35 the thickness of the layer (2), by applying a first
stress (3).



5w ki permt the realization of many pre55| ng dies of optical disks,

by a nere step of gal vanopl asty, while - not necess“ﬂﬂlmﬂ" us
preparation. Because the nicropits2@re constiji Im”mmmr
reflecting in the near infrared range and conductive 10 mitetia? & t*his
master disk and this optical disk wll be readabl e in readers of '

optical disks, wthout SggCla| . preparation and, .the material 9 being
very hard, the i hfor ARPEETS A1 I“‘aﬁB?a’é’é”’é# {afe® BEGEPFBALEAd det eri or at ed

during the manuf sobateacé pbmpms*lgigdliﬁmnwtion tcCpRsaqpeiddded,hey can be

used for a long f .t I.nf or.mt i Of course, the
I nvention is not EEE%FFBF?%Q{K 2%?#31“ j'gt ﬁ%m%xﬁbsef ?’r@ﬁt §t8%%(;$f| bed and
i1lustrated which havedeposbiidy ginkenabgupportof( ldxanmparsr ofd )y of2@ n

the contrary,sit rg80Rr s885iel Ve tgbeattegggggagm strgggl val ents of the neans
described as well as_their nation if the lLatter are carrled out

according to its sB????fQﬁﬁf“ﬁrRHFﬂ ?H%‘Eﬁﬁ%%‘&ﬁ the erpfarmedting ns.

daim , signab; etbhisttamfenbisading Uxalthe Epeathen el Fgkpee

of rester di sks BI8LQLs 20k 62 nUisks 8ol NELLPELoBya PR UL ed Of 2

support (1) coat n-sens ve to at | east one
stress, charact eFFEéﬂs‘FW‘ati"’e ttfatthenpre toumattingc §igrakestih depshsaff ace a

first siccesRese nicroSIidys g%o{,ér@;) g{eqa\gesﬁéiler tnarnerthesent ative

e | 51 Top OIS e R B R € L st (9
(3), and

- recording into the layer (2) the information to be
duplicated, by applying a second stress (8), this

153 recording leading to the creation of a“second succession
of micropits (6) representative of the information to be
duplicated, the depth of these micropits (6) being equal
to the thickness of the layer (2) within the zones where
they are created.

20 13. Process of manufacture of a master disk and/ox
of an optical disk, characterized in that 1t comprises

_the steps of : '

- depositing onto a suppo%t (1) a layer (2) of a
regin sensitive to at least one stress,

25 - transferring into the layer (2) the preformatting
gsignal, this transfer leading to the creation of a first
succession of micropits or first groove (4)
representative of the preformatting signal, the depth of
these micropits or groove (4) being smaller than the

30 thickness of the layer of resin (2) by applying a first
stress (3),

- recording into the layer (2) the information to be
duplicated, by applying a second stress (8), this
recording leading to the creation of a second succession

¥, 35 of micropits (6) representative of the information to be

duplicated, the depth of these micropits being equal to
the thickness of the layer (2) within the zones whers
. they are created,



2. Preformatted substrate conpri Si ng information to ! e duplicated -
..usabl e f.or the manufacture of nmaster disks andIQrHﬂ“

the type constituted of a 15 support (1) gpated with wmu“l““m\ﬂlnSﬂ‘

sensitive to at | east one stress, characterized:in at lsai™d [sayér

(2) conprises : - a first succession of mcropits or first groove
(4) representative of the preformatting signal, the 20 depth of these
mcropits or of this-gtranefésdyitmpithg infomusticer itntianthhesubstkatsss of the
| ayer (2), and - e egRL O ' | 3
representative of(lt)h'e tihr?fgpga??%@g%%eé%pﬁ%at{meﬁ %?hggc£§bég%t ?17)0f t hese
mcropits (6) beilFoedhs sphstrtedl)yhadfness of the layer (2) within the
zones where they -aremokeAd ethe zones of 3rediidifalr westiad substrate

according to ¢laim 2, characterized jn_that [ (ofaTalo IS sipn of

i cropits (6)gis Iocat§Eemp?ﬁ{?Ft4;§%28ﬁeéh%f°E%égﬁi %%%greggs égégihﬁ first
successi on of ni croopirtisiog the sinfiprmatéon to (b duplicatedqonly cing et ed
substrate accordigyy H2e@b2hbtLing sﬁgaggqacterized in that the said second
successi oh of m Ccropits ég% 1 S rgated in the oneﬁ éSAtgf %qfin not 35
| ocated under the saild f FFSFe3tASEOEAOAT of° i Fhitds &para RES drbove
(4). 5. Rmftoirafuethsriotea sonpatses diafitaxo theysbep of removdlains 1

5 o, G o, g e alun e e o g (2

i's conprised tween [err]imand IP t hat the
depth of the ni cr@filestdngoin the news ynpbeaxed Aanae GndafERERT s iy
6. Preformatted sisshfiate(agcording to any one of

15. Process of manufacture according to any one of

claims 12 to 14, characterized in that the said second
15 succession of micropits (6) is created under the said
first succession of micropits or first groove (4).

16. Process according to any one of claims 12 to 14,
characterized in that the said second succession of
micropits (6) is created within the zones (5) of resin

20 different from those located under the said first
succession of micropits or first groove (4).

17. Process according to any one of claims 11 to 16,
characterized in that the thiﬁkness of the layer (2) is
comprised between about 100 nm and about 1 um, and in

25 that the depth of the micropits (4) of the said first
successlon of micropits (4) is about 75 nm.

18. Process according to any one of claims 11 to 17,
characterized in that the support (1) is made of glass.

19. Process according to any one of claims 11 to 17,

30 characterized in that the support (1) 1s made of
aluminium.

20. Process according to any one of claims 11 to 13
and 15 to 17, characterized in that the substrate (1) is
made of a hard, reflecting in the near infrared range

i 35 and conductive material (9).
21. Process according to claim 18 or 13,
characterized in that one further deposits a layer of
* material (9) between the support (1) and the layer (2),



‘5'claims 1 to 5, characterized in that the suppor

t enpered and/.or deal kal i ni zed gl ass. 7. ubst rat e
according to any one of clains 1 to 5, (ﬂbrat &il u)
support (1) is made of alum nium 10 8. |IP rate
according to any one of claims 1 to 5, characterized in that the
support (1) is made of a hard, reflecting in the near infrared range

and conductive mat éhaatprqtg;fer of the tnfcmmeitdonnbetllg exformed docehds ng to
any one of 15 cl ag#®e linto 7theC|§§5.aC§.§§éE% 'm'&tb?ﬁl'@)“irﬁ e where
conprises a |ayer of hard ectl near infrar eg range and
conductive materi af® ‘E@) I'éﬁ,%{’( °L“Fie support (1) and the | ayer
(2). 10. Pref (imatnmil:eaubatcatdirfq:mr dlagmt20 cdmi2h,8 or 20 9,
characterized i t e t th inn r [ ange
and conductive rratgl?ér "r\?e{@ieq th U\Ef dr{pé’#d geﬂec eiorft(li:‘gr Egnl tride
of zirconium =~  HhREFAXAR drange: apdupenductive mﬂerﬁbc@s)s 18 sgdRpdtadt ure
of a preformatted 2pom S&'h‘ﬁiﬂﬂfd% dgabhfbdilitdide BaNL{ Pedniium Ohafasufr ofli Sks
and/ or of *opti cal Et‘? characterized in that it conprises the steps
of - depos Whto a support (1) a layer (2) of resin

sensitive to at | east one stress, and 30 - transferring into the |ayer
(2) the preformatting signal, this transfer leading to the creation of
a first succession of mcropits or first groove (4) representative
of the preformatting signal, the depth of these mcropits or first
groove (4) being smaller than 35 the thickness of the layer (2), by
applying a first stress (3).



12. Rrocess of manufacture of a prefornatted
information to be duplicated, ‘characterized in that.
t he steps of
5 reSin sensitive to at |east one stress,

the layer (2) the preformatting si gnal ,
the creation of a first success
representative of the preformatting signa%,
m cropits or groove (4) being smaller than the

| ayer (2), by applying a first stress (3), and
recording into the layew(2) the-nformti to beg

t he depth of

thls transfer (
of mcropits or first groove (4)
t hese

t hi ckness of the

substfate.conprising

it conprises

10

- depositing onto a support (1) a layer (2). of a
- transferring into
| eading to

plicated, by

appl yi ng a second stress (8), this 15 recordlng | eading to the creation
of a second successi on ] ofy nT2 egentgtive of the
information to be 0\ \ géplicaue- se 'cnﬂpits (6) being
equal to the t ' t pnes e

t hey are created. 2 ct yre loff b mast e di sk
and/ or of Lanrgpli h fthat [i{ conpri

the steps of a1 (1) layer ( of a
resin sensitive t -| iransterring ixglo the

| ayer (2) the prefdra ngf erAl eladi ng t ot he
creation of a first 5 lon fifr gtizgroove |{4)
representative of the ‘ ' of t hege
mcropits or groove (4) being smaller than the 30 thickneys of Whe

| ayer of resin (2) by applying a first stress (3), =

recording into the layer (2) the information to be
applying a second stress (8), thls
of a second successi on'85
information to be
equal to
they are created,

dupl i cat ed,
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ay
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e &y d

duplicated, by
recordlng | eading to the creation
of nmi‘@opits (6)Tepresefati véadf the
the depth of these micropits being
t he f?lckness ef the Iaygg (. within the szones where



- transferring the information into the substrate (1), thereby | eading
to.the creation of mcropits (7) =** * into the substrate (1), and -
removi ng the zones of residual resin, 5 the master di sk or the

optd cal di sk thus obtained conprising the information to be duplicated
only and not the preformatting signal. 14. Process according to
claim 13, characterized in that it furthernore conprises, after the
step of renoval 10 of the resi dudbstesét of hheddpoesioswfe a | ayer of hard,
reflecting in the near infrared range and conductive material (9).
15. Process of manufacture according to any one of clainms 12 to 14,
characterized in thatThthenvenglopcesrreams aypre§arsptind Mubsspate, (8) is

Er)eat ed under té heps#fskmattdd rsghsﬁblse@%dnﬂﬁ:m&ngi @ilw@i-ﬁ@tﬁzvn felor 8k groove
4). . R accaording,to one_of clains, 12 tqo 14 :
charact eri zedjsl n E‘Féfi?%ee ai’d g@@bnﬂs S ngﬁeg?gs of manusactires) s
created within thndongrq@®esobfr pganwmf Krums bfeacnastenmidkoaad/oraand

under the said figstical Swgcession of micropits or first groove (4).
"17. Process according.to any one of clains 11 to 16, characterized i:n

that the thickness offtth@HefpEpatsed jsubstrargf are cPMthitedaBEu® 100 nm
and about 1 [err]|sappoxt icvated whah i aykapiold pésihesanxirdpiet $o(4 of the

said first S [ fo JILGI QRI [ u 18.
Process accorlgi n;f 0 and}&o(r%ett%gc?g*éii%g[ 8%??9 éugém%naactf‘etfftz"ed in that
the support (1) i®GRRESISM @ifamicropits or figstpgueews kARI®SeNkativeany one

of claims 11 to lyf «}d o2mh €L LA G ighal)aknbN@e st tenedl i s made of
al um ni um 20

. [Process according to ope of _.cl al 11 to 13
and 15 to 17, chdP:oR QT gePn%e ‘??@%sﬁﬁ‘éigéfe a3 the €%'hq:l‘;:ﬁﬁﬂﬁ's’o‘f‘ELa
hard, reflecting the tiayeraf phbtosenBitdiveer88inand conductive materi al
(9). 15 These substrates may be used in the field of

information archiving and in the field of manufacture of

optical disks.
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21 Process according to claim18 or 19, .
further deposits a |ayer of -material (9) between the support (1) and

the tayer (2),
the i nformation belng performed in this case into the said |ayer of

mat eri al

(9)

in €ase where such a transfer is carried out. 22.

{to¥ 1 tie —
characterized in that ohfoX

22 the transfer

Process according to claim?20 or 21, 5 characterized in that the hard,

reflecting in the near i nfrared

sel ected
titani um

froma nitride or carbonitride of zirconium hafnium or

10
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PREFORMATTED SUBSTRATE, PREFORMATTED SUBSTRATE

COMPRISING INFORMATION TO BE DUPLICATED, THEIR

PROCESSES OF MANUFACTURE AND PROCESS OF MANUFACTURE
OF A MASTER DISK AND/OR OF AN OPTICAL DISK

The invention concerns a preformatted substrate, a
praformattad substrata comprising information to be
duplicated, as well as their processas of manufacture
and a process of manufacture of a master disk and/or an
optical disk.

The preformatted supstrates are constituted of a
support coated with a layer of resin sensitive to at
least one stress comprising on its surface a first
succasslion of micropits or first groove represeritativs
of the preformatting signal, the depth of these

microplts or groove being smaller than the thickness of

the layer of photosensitiqe resin.
These substrates may be usad in the fleld of

information archiving and in the field of manufacture of

optical disks.

Figure 1 FiE_PLACEMEl\!'l' SHEET
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conductive material (9) is

of



