;e3de, (()t+ F+L,6, T, i+1 21 May 2003 "Master disks for making dies for
pressing in particular optical disks and their nethods of nmanufacture as
wel | as the pressing dies obtained fromthe naster disks and optical disks
obtained fromthese pressing dies and fromthese naster dizksay200be
invention relates to master disks for nmaking dies for pressing in

particul ar optical disks. It also relates to nethods for the nmanufacture of
these naster disks as well as to the pressing dies obtained fromthese

mast er di sks and to the optical disks obtained fromthese pressing dies and
fromthese master disks. There are known nmany rre[m nuf act ure of
pressing die mnmmm)opti cal disks. One of t Wﬂ[ﬁwﬂ%ﬂ” i n depositing
upon a gl assm \mt“u acki ng a photosensitive resin of positive
type, i.e. capabl,gsunder the effect of a suitable di PRy ng radiation of
changing its nature in the zones receiving this radiation. This resin |ayer
is subjected to the noving past or travel of a |aser beam which inscribes
or wites into the latter a latent inmge representing the information or
data to be recorded on the disk. The resin is chem cally devel oped by
renovi ng through the dissolVving those zones where the resin has been
recorded and M3RE2HrdiPiP nfer BakirgsAdesofof PrEERIRDAniRIDp ¢ular

correspondi rgptifcdNedi£Ps 04hacHnakl gNAathbds WO hRAniEdc ke d@dfell
constitutes a

ster,disk. This master disk is then coated lined with a
Pomet v T8 et adiog Bl BRERLASH F2on HhA THANGY SATRHCERE! L od
t hrough evapptaicah dislks shtalnmedBfromitheale gpalasmion akigs cind from

el ectropl ati i e iteg a nickel layer upon the nmaster disk coated
with the fi n%n%%a@?gﬁgrgg%é’nickel | ayer thus formed exhibits at its

surface mcroreliefs or mcrorises which are the exact replica of the

m crocups. of m craRt snPLAViBHSLULGERS: of B St WISl S mdT ROY | SES
representing in negative tashion the information or data recorded on the
mast er di sk.939% fC5cPEPEELBE R PRECACMAT IORFECT] chh e BBt @ES4i sk, the

fibtne_ rregal |165_/Ef.1;é1§ g_@nﬂetg@a;ssfférum% Fda\?lmuﬁﬁ;ad@ltél Qf\fl lt:Tﬁ@éﬁ {h%st_aysd .
obtained a printing die e from ni cke ich, will allow esired di sks
for optical cilesgﬁgo%? ’t’%lggaﬁaﬁé’ biepPEESSIg%h hfig aﬂﬁ?’;ﬁ%‘étf’égmn&teri al

in particul arheséynasbenatiéskAl bad the tdepaptical ciidhe dbeained t he

mast er di sk Ln e latter i s st e r . § master

di sk is not %%ﬁagﬁég%nsgerségg r%(%Fsoﬁtnldca rocirl( %egserﬁéﬁg%/gc?lgkgf he
present inventionThereoarepknevnhmany tetdpdsnei mamyiad twcesoby provi di ng

mast er di sks,Feadahleqhysasbeadaicof 1ical; diskss anshahbehegay be used as
many tinmes as necesSary for making new'dies and this w thout an}é subsequent

treatment orSPRVEEES. iRoAePREL LRGHARON th iaiR rTYRIPHF 09F dBRKiRgs Ber
di sk al | ow Lﬂxib@séﬁkﬁﬂg_v@f résri_rnes_%iyw:f @ psidierd ypgpepnsiating 0]1: a
support or backi carrying.at i urface a succession gr.series o

ni cr ocups orc?ﬁﬁggﬁi P§d¥§pgg§eﬁft§tseic\s;‘e 006?1 & i f?ra +5ﬁc%?ngat ato be
dupl i cat ed angidfadéofr of ahaagd ngatiers aatwwehin sthgft@ngsngebniv!iagnear
i nfrared rawﬁégngaa%@!g%!.n&rg@ :%%i%%éf%as&b eBLHM: chakai um or
titaniumnitride or carbonitride, a har eramc, reflecting in, the near
infrared ranfB@VARE P8RGuSE FFaviel v surfaser dpe3maraighnaRgcyriRes or

reflecting idriBesneato fheaned daange Bk gONHEGe NBeplebbatingf 2t only.
21 May 2003 According to a characterizin fe%ltchjre of , t hi,s gﬂs&%r di sk, the
CXTD her =€

support or b’a%i?ﬁ&ait Ral& FA5A HURS PRgEES A5
charact eri zi ngsiaatur eheidad Iynsdedre Khsdd oby t hemoniegt chmrpughe téiepport or

backing i's ngge b YT IRYRT AUnd LUASNSd ROILQL ;s Heralk Bkl 2edHans:
and thus providing a succession of microcups or
micropits corresponding to the reproduced signal.
The whole unit thus made constitutes a master disk.

This master disk is then coated or lined with a fine



According to a particular enbodi mrent of the invention, the succession of

m crocups or mcropits representative of the information consists of the
hard and conducting material (9) reflecting in the near infrared range at
the surface only. According to another particul ar embodi nentmgf2obhe

i nvention, the support or backing of the Zmster disk consists of the sane
material (9) as the succession of mcrocups. According to a pecularity of
the master disks of the invention, the hard and conducting nmaterial
reflecting in the near infrared range is titaniumnitride. According to

ot her particul ar aspects of the master disks of the invention, the depth of
the nicrocupmelciags ihetyweni abDat §00vardlaheut pzedRi-ably hbep®tatoQr
aggregate thickness of the master di.sk |ies between about and about 5 mMm
and the mast &FF§) hea‘éa%oﬁ?téh%?e‘rmii?Fné’aﬁélHWée\ﬁ%amnsl nm and about 2DO0
mm The i nvegiilomraisia srpvodesl eet hopd atfingansf adtewr elagoshiednast er

di sks. One ; ac J i i onsi i.n.depositing upon a
substrate anﬁg{/&(e?% loff%%,r@%%ﬁd%ggi *rq§¥%n§§'ﬂe(ralqas% refalsttee(%:jf i&r}g&?ngﬁélekgggr
infrared rangetaiccaavkng Theantakedcleveri thusediarmediexivibipet abd, the
hard, conducwagaéuyfa¢éﬂm£@£éf&1aegslBrtR&c@%¥1ééyrwﬁfghr§f§eth§ sel ect ed
froma zirconium hafniumor titaniumnitride or carbonitride, a hard
ceranic ref | &G 9P} Hea nefir thaf PaAFEgcHRIgOTa it CoRiS i PEe i CBReYsur f ace

only and a hafidH asshé ahi €66+8UiERst B RARIrifded atbgrden BdgCoRduCt i ng
at 21 May 2003 the surface on{“ﬁ ! ge%OSIt.I ngro;p%thl S I§¥$r of ha{‘d and
conduct i ng’ mMEESATEVE FRERIPRAGEPR LRECKERLLOR CF SRTRAREX FaFePof e
phot osensi t i wastest ndisk ecAf dengstparanionrelfi awheomiddtel t baperdfipbmcat ed
as a latent i | t ay of.pho Siqt resi avl .k | i ght
beam nodul at etg‘eelgﬁn%%:%f aﬁ%fé’w?f’ﬁ %ﬁggsb%%% tlc?}}tl)eg ﬁ%l%@%ﬁ %_%\Q/gﬁg past
or travel | i ngpairorithe sepavahjonheThesel dtsedmenadudinedia, prhnsingnoval

| eading to t?ﬁecrﬁaé Of-Sth ﬁ‘%éﬁ&ie%ﬁhgﬂ Q;i&'fi Ca&‘i%&?%ﬁe?&?é‘%i?{irhﬁgkgh.e
information into the |ayer o ard and conductive nmaterial re ecfing in
the near inf @R aheadenbti g bise MeGifePYoPREES @I ar8gihable this

case the thi ¢hngsas; &f xala@eﬁﬁa@,amg %9%%%%}%1%& BYRfd A b it £Ct ARGk the

near infrared range is at least o According to_an alternative of

the nmethod of-HRartFRRTFLOBf Of hehRuSier fH®K e MAS TR At FHnPien t he
substrate congsitdined, t bresaACthEr d saddstardunii ve naterial reflecting in

the near infrared, ange as e _mcrocuos,. the step of d iting_of the
| ayer of hard andd&ﬁéh%??végﬁﬁt@Fﬁgﬁrrgﬁégnﬁﬁu?4ﬁ1E?ﬁé%éiﬁ tHf far ed range
is omtted ambaderiofoopbicah desksansferred into this substrate. Wen the

m crocups consi st t he. fage I f e . nd. c t] .egi al
reflecting in the'ﬁ%%rg§%§?%r§g Fg% éfgféﬁﬁnﬁﬁgéﬁéggamﬁﬁggétS?gég?agébh a
mast er di sk ddisiSexegalugpdsrPnNgnisores bR ding apepter disks

phot osensi ti we4&shle HHCAr deBULNS F REAIRLI QD 4105 benduphi eat gdy B0 this
| ayer of photosensitive resin by having a |ight beam podul ated in

accor dance wit$f¢ rasi RRBYnRLMEs 86 BERAAICALIRF MR I paeY 8iesr 874 | i ng,

renmovi ng t he sl @i eHoneShAYZ @BSedueditstrdd igerit et NpOEEBEEQN ot 0 t he
substrate andrrthen r enovi ng %%e ual resin. zones and_at l.ast depositing
a

a layer of hatfand“EBREGet rjrr&t?%:nicééonréﬁoe%jt%%% FAPRESReSF St r ar ed
range. Accor dilhpwipdr theumakiagpedt sofprdmsimg hdis of nhautgpeure of the

master di sks 5gn§f§tkﬂ§eeki3nsdﬂgart or backing carrying at its
surface a succession or series of microcups or micropits
representative of the information or data to be
duplicated and made from a hard material which is
reflecting in the near infrared range and conducting and
selected from a zirconium, hafnium or titanium nitride
or carbonitride, a hard ceramic, reflecting in the near
infrared range and conducting at the surface only and a
hard glass reflecting in the near infrared range and

conducting at the surface only.



21 May 2003 light beamis a | aser beam the renoval of the photosensitive

-substance is carried out by a chemcal attack or by attack with an oxygen

pl asma and the transfer of the recorded information is perfornmed by a

_ process of chenical engraving or by a process of engravirmhwwngd@3reactive
pl asma. The pressing dies obtained fromthese master disks are al so

conprised within the scope of the invention as well as the disks for

optical reading o Lhed.fromthes ressing.di es or. fromthese master
Fsker The i nvent ECartHAE b bt ERaBAAE R L GIB Tt a A AN Rt o
characteri zi mps$tar udésk, dehai Espandtadvabbagding Her esfdani ftomppear nore
clearly as trgigﬁééﬁwﬂng expl anat ory description proceeds with reference to
the acconpanying diagrammati c drawi ngs given by way of non limting

exanpl es only il | ATFR¥AHGIseoeraPtprEs cherposestiginad artoife cofnbei nent s

of the inventhHec@Addi 8xWBECRhe EhYdhe ibrdi %@fea@@gcﬁaé |d/ri1!5$.<!:']§§.ﬁ$t gs a
first enbodi nen oé t he manufacture of the naste i sk according tqQ the
invention ; A¥iFe ﬁoﬂiﬁawaﬁﬁﬁgi8§lF?uQW@W§daE§§t6Hﬂ Fehe13edt he

manuf acture oflase. master di sks according to the invention ; and Figure 3
di agrammatical ly i s.a third _enbadi_nmen . th facture of the
i nventi on, In'all'%%gééé?hg ﬁﬁsFePaEF§E§3§EbSﬁ§4§}W%§ﬁ{ﬁﬁwﬁ&%ntion consi st
of a support rveérekPng tbrpeusiceg sdbn tof SUdAERIEE SUCORSSIopiog nm crocups
or mcropits representative el bhe Lo, e U deathd fopstitut ed
at least at the surface of a hard and conductive materi al reflectrng in
the near infr3fed-pBAYeLing aargrdailal(9) stefillartiang eky ke dnead shoul d not

be easily scrahehabka sanbBaktl tnERLRERASIdY BN pul ated or handl ed and
have a | ong operatiggglife fromthe mechanical standpoipt in order to

permt the manufactBr8Toiliaky AFEEhFE: RERE HFHSF HEnt 6251t Rey 2003
manuf act ures imdehying,othal iseippagt ke dwmpeimnf dhecle onastps diskheir
depth. It sho Y 00d adher ence to t su rate.in

particul ar odgégaggég %ﬁd%é%ilaq%mm?ﬁﬁﬁﬁﬁ u rI%thk% %ﬁ%ﬁ?ﬁﬁﬁ?googs to 5
renove any riskcopcbpeng torn away during the subsequent step of

gal vanopl asty or ehechtaphal kag ichoudicf ead dif thies obl agogpat ogf the

pressing die. |t sho be~“conductive to p he step of g anopl asty.
It should al sbNBelBVgBItd oghefiheaNard @ral qondict g starerisli n cheni cal

bat hes and t or8avecainend noR¥Atid - lide-d Feditdngall isepvbagnumnt s and at
last it should,be.reflecting in the range of the wavel engths used by

readers of opBitaF9Gi'sks, i.e. in the near infrared range and nore
specifically at wakekerdliny afo axhdr ¥artfirular aspects of the master

disks of the invention, the depth of the microcups lies
between about 500 and about 2,000 A, the total or
aggregate thickness of the master disk lies between
about 1 and about 5 mm and the master disk has a
diameter lying between about 150 mm and about 200 mm.

The invention also provides methods of manufacture
of said master disks.

One method according to the invention consists in
depositing upon a substrate a layer of hard, conducting
material reflecting in the near infrared range.

According to a characterizing feature of this
method, the hard, conducting material reflecting in the
near infrared range is selected from a zirconium,
hafnium or titanium nitride or carbonitride, a hard
ceramic reflecting in the near infrared range and
conducting at the surface only and a hard glass

reflecting in the near infrared range and conducting at



In this respect, the material 9 should be selected froma zirconium

haf niumor titaniumnitride or carbonitride or a hard and conductive
ceramic reflecting in the near infrared range. 20 The master disks
according to the invention exhibit many ad¥ant ages over thewmme0es di sks
known heretofore. At first they will permt the manufacture of many
pressing dies without any risk of being damaged and of nodification of the
information thby cvmisiae amllwi t hdepogbt ang ppemi@bQSt&axaanf Haed it is
not necessary e rati rform

the step of rrgIr'llgf g%?iﬁfélnt rt%rHlé{QE)E%(’.)&S‘P E%gﬁéﬁgEﬁﬂg i X?lﬁo etoi}f he |§?5?ﬁ'at| on
they contain 305§ @ehﬁxﬁr(ﬁﬁ mﬁ¢©@$¢ySthaer§aéén of resawdingli shs. 30
All these combhFedmdlORH tdesqdbd s %;Qv‘éihblieaQ%dU%%dal &f@&aélfﬁaggr the

pur pose of Ion Iastln arch|V|n or i nf ornatlon
subj ect mattel’- 'ﬁ%?eﬁﬁélé?-é'?aﬁéﬁﬁlne Ysé'%Pédelgeﬂbquhﬁnts

will now be 35ed&$&fdd3ﬂchdfléﬁv@d @éc@ﬂagh&el Whust t&@ wa gyl nad hemting
exanpl es. 7,21 .May 2003 ~RHI It' L~ 1 Ref errlggﬁpg Flgﬁ{e 1, the first step
n

noted (a) of CHP&LTASET MKl BB RETENPT oF TRKE F onsT SARVIR
deposi ting upohearndnmaﬁéé domesglecfr pasda; athablmemm&aﬁuﬂaudiwgpe&ed or
t oughened gla§ oﬁﬁ Ehe hard and conguctlv flecting

in the near rare ange ﬁ?e?%?%ﬁf?lSP Prt BAiS riﬁe rﬁ%%E?ﬁF&ﬂﬁess
of this Iayert@B|ﬂnﬁﬂrmat£bshnutd bhegleaﬁerofh@anduanﬁxndndmcthve

m crocups to pecforned. » eg@P%Q of EHgsge e regg@géguyg di g getween

about 500 and about, 2, 000 aviewto l'e in esent - day
readers of opEREQIVigiEKehe T7PBedepfhreRbdualpresdmably be 1,500 A The

final thickness of Itrhe;mt@as@ll@KeOl@h%nﬁésgh@fl dnld ;ei wagn about 1 and
about 5 mm preég{ablgmgetmeen about and ﬁg’_rrmto be eadahle in the

readers of opfi MR HerLd ﬁﬁgﬁFﬁ§lpﬁaﬂnt Qiﬂgﬂﬁm%% bRrEHe support

1 should lie berrwmab@utléaaedoﬂbwmﬁ #m preferably between about 1 and
about 3 nmand stil i

m{ the reading, of th ter IS nal I'y
obtained in the em%ﬁQ?ﬁﬁg%%dE?sana BFFBgFlHFs éh?%m?#he use of a
si npl e gal vanopimastactpuoesess the maktag Biekdiof kmmﬂﬂﬂuenmﬁemerwﬁbak t he

g ameter of {h ihslealeg T sharldul e bebveen Aol 1oy andceboul 200

photosen5|t|v@aﬁﬁﬁxaanEEheCtmhgrmatthﬁ m@abenmﬁﬁangdeuamSErésothed into
this |ayer 2 %ﬁdﬂH&&@énsthéVEtggsb@ é%P%sf%‘Hg dfTRges Cf £akeds gthQH!ng a

| i ght beam 3 nodul ated 1 n accordance w I gnal to be encoded, noving
past or travelPhgAHIRGt LY R E‘aF?@‘ﬁﬁlbé‘érﬁli?cﬁrlé’fgerldbl%P%e?ﬁ@ralp§§élrel§eam

After that receirlfegi@sohltustr ahadrhe tikg oyl i etk (brafsférgune ithtd he
| ayer 2 of phgﬁfsen3|t|ve resin then conprises insulated zones 4 of

phot osensi ti v& Hesi FRRGTA6R i nsul at ed zones 5 of phot osensitive resin.
During the step (c)Whehethasubiatredupenesnsieht rasithearsurfaveednllyr efgh

e o o o Sl 10091 aRY. BOYARNS WA S PIE PR THE' Ea B! BURDOCN
infrared range, the method of manufacture of such a
master disk consists in depositing upon a substrate a
layer of photosensitive resin, recording the information
to be duplicated intc this layer of photosensitive resin
by having a light beam modulated in accordance with the
information to be duplicated moving past or travelling,
removing the insolated resin zones, transferring the
information into the substrate and then removing the
residual resin zones and at last depositing a layer of
hard and conductive material reflecting in the near
infrared range.

According a particular aspect of the methods of

manufacture of the master disks of the invention, the



6 in the |ayer 2 of photosensitive resin, representative of the information
to be duplicated. During the next step noted (d), the infornmation to be
duplicated is transferred into those zones 7 of the layer of material 9
which are no longer covered with the photosensitive resin fym#y zoogm cal
engraving process or by a process of engraving with a reactive plasma. At

| ast, the non insolated and residual zones 5 of photosensitive resin are

r enoved pref eredhy Byafears aoﬁa%réromﬂ RS Wedddal hgtectha obtained the
desired master,_disk illustrate (e) and COI’ISI ti n'g of the substrate 1

covered with PRRFBEERSikdyE ttaﬁ’é:errdﬂtser‘iaa"frlge pPe¥ eP¥bRy ChEsHIAY ani um
nitride. ‘(Ij’he mtatsaﬁ)’c Birsloyt Iama@kt aurt&ﬂ a Icswﬁgér}nepmafaaahdr & hef thﬁ )
pressing die 10 s e al vanpp! ast ste t hout the
necessity of %ﬂanggsfi F’% %‘rﬁ r}y dtJ?r‘Fs g&ufte L stEp SF %n\gf% ty,
t he master dlgkocealsdolﬁechemm re et imes dorby he pnbueesrrwﬁjf acture of
new dies, it g £gvgﬁgr%%Q out .i 'Lé%%b@l?iégﬁg di sk readers and therefore

r

be tested in pte onpac di'sks Teaders and it could serve as an
information ar Chl vERer Psessdgd dAesadditdioed fxhmntRgeeonasities ol nent

is that it w éiﬂeble%S%'o 1R PLERY & 't{hé"dé’@&%é éfetﬁﬂbih'b%trﬁ:ljor?oé@r ed

with the | ayer of hard_and, conductive nmateri al | ecting in the near

i nfrared rang¥s %héﬁeﬁ?epéﬁﬁhﬁ|ﬂthQPQRﬂR4tF@ﬁ%%%$ ﬁPtéé&&Qtﬁ§EWthe | ayer
of material O9thekel phe@satrd dlrésp dﬁ%f@ﬁ%@é ﬁ&gaéecaa@&sof the master
di sk and of the d|§ EXAMPLE 2 In i? %ené; master., di s rﬁ]-}ﬁnf?de as
in the exanple 1 eXPEptVRHE 1k WidsRtREUEFS H% %rFF89§aﬁﬂd

Al umi num of f eob ebemdmmmﬁmlﬂ@eﬁ@imﬁesbp dethéds bnd tddvartiges
permtting as t afe_o r e_conpati bl e
with the manu gg %rgg g@' %\p&% ?SW‘PIQE &p?]él ég élﬁgsfféﬁ on"g& 21 May 2003
optical disksexplenagosyr fdﬁfe:mmm&srcm@eedlgow-tp gedsrenaehdip Sohe,

Anot her advaniaggmef gt i ge of
economni cal char ac{ng nt}}]ﬁlgj érﬁ%%:ﬂ%ﬂfam %gg&gig %né?vgnrraﬂyzr‘ﬁd;’ a‘gﬁz’ﬁ&& ass.
Of course, as lecn@-%mmlqs cmlm illpetpatsngl seVeFrie MFEESEMCBYvance
the al um num §9E§terz%te@1 Lgver 84 shibda fmbAY ST o8f thiet AnhAIdd I &led {her eby
al so permtti %to have this step of depositing not integrated into the

met hod of mantiPa€fur'e of the master disk and of the pressing die. Thus the

nmast er di sk ]gbt ai n;ﬁd@ﬁ@rldld&aé&rﬁrﬁ\@tﬁ@@]?ﬁygﬁmtuﬁf:r@&@@be £li 0enel
consisting of a .um num strate 1 covere a_succes n

m crocups rep?g'g’é’%}tlﬁelr&e %%S%fbtﬁ% rf‘?ﬁ”t’)%?rﬁﬂ“ﬁﬁ ?SWB SIS cazi O?jlqéonm sting of
titani um nitredeordsintdearnste pigfent tdnepbodi ment of the invention. PLE 3
Referring now to Tiggug.2., there, é(\‘g&ét?@aﬁ?f CLhfed an aél’)ﬁ)&&#ﬂ@ﬂtm

manuf acture of a mast/er di sk ac e I nventi on, ereint

m crocups repPéséﬁt%tW%Fél%ﬁc‘ilhéelﬁfothﬂt maAtend diwk s @ngerd Bngr BorkBe from
the sanme hardigRegonsiictiygeqmaterial 9 reflecting in the near infrared
range. As illustrated at the_step noted aé on_figure 2, the flrét step of
this method consi stslglf‘F%e%)o‘%i-%gﬁﬁm‘ﬂbEhCPFl Ys b ISAIB HRjIA {7 BRF

material 9, aehiyRliRent @homéemahﬁfa@tﬁe&l n dfntchenhirbe dtieohnf or mati on to
be duplicated is r ord]e]g %% hav] 58 ser .he m3 nodu at ed |ntgccordance
with the signal to B& &htdd@iTSnb n‘ﬁaﬁ oty NES AT TR

invention consist of a support or backlng comprising at

its surface a succession of microcups or micropits
representative of the information to be duplicated
constituted at least at the surface of a hard and
conductive material 9 reflecting in the near infrared
range.

This material 9 should be very hard and should not
be easily scratchable so that it may be easily
manipulated or handled and have a long operating life
from the mechanical standpoint in order to permit the
manufacture of many dies without these repeated



The di nensi ons of the substrate nmade fromthe material 9 should be the sane
as those cited in the exanple 1. As illustrated on the step noted (b) on
figure 2, the support or backing made fromthe material 9 then conprises

i nsol ated zones 4 of photosensitive resin @nd non-insol at egy gane§3S of

phot osensitive resin. 21 May 2003 |10 The step noted (c) on figure 2 is a
step of renoval through chem cal dissolution or by any other suitable
process, of the insolated zones 4 of resin, thereby resulting in the
creation of nicrocups 6 in the layer 2 of photosensitive resin. At the step

noted (d) on fi e 1S erforned he tra fer of th formation
recorded into T% gaEBHEES Bogi f Hﬂgsaﬁpﬁ}%eﬁéag SHPPﬁBGHQEeFS 9 which
are no | onger mbyeoedpsi bh thelphdépSanEtlshonédlhavbyaaveh@ngoab

engraving procg nf¥ 8nPELD Sﬁbgggé@é gH §%2918uigécﬁh¥8 81% [ The

zones 5 of I’ESIg PEI’ESI n are ﬁ%en renove asnm an there is
t hen obt ai ned 8h@é aéslle@Oﬁaspertdcgkashwmnnép ah@msnép ﬁgted te) on figure

2 and con8|§tlﬁgm@%eaaﬁyp995k éfcgaﬁﬁbstegnaawh95d§9&B§C%ha suesessiean of
m crocups the ggg%hgg aa ich c rresponds to the deg%h o Vi ng
t;

t en
previously car Kansy §§F¥t8raﬁéeFﬁE°H}€F BpY¥ &SHSV%QE geaé t he
same material ®o thethbtemhmdnneafstﬁesprebedngndtbe exashbeﬁdlbez and 3,

it is also posng&SCEQVgsg a§8 HggtﬁbéangPhgfhgggvgﬁg gkyre&kectlng in

the near infrared ran ace sSuch as a
conducti ve gIaghoéldaaé@ﬂdbetstebéerahemLCEXAMPEE aSAhotherresaﬁpBaty

met hod of ﬁﬁnujﬁc 1@ r sk,a din i ti [

di agrammat i cal | &FFﬁégéatggggﬁgfFﬂgrgosﬁggh 2 QOBEOEB§5%§¥§? lﬁ@e in
deposi ti ng upoﬁlﬁngH%E SDPpHEPRMER §aé@ﬁnetlléSFa9§rSQoéidabﬁhotosenS|t|ve

subst ance. Thl§eﬂlé§§1§§p9ﬁrEhéhQtheprfEhébkvaQeﬁg€h§ku§thb§ thlckness

of about 1.2 nm which L EE i Q t hi,ckness gL act_ di s ét

shoul d have a HF&REf&r° % tERngi*Fhetofie hBn ?haeﬁéaapﬁéaFﬁ he

conventi onal readgesanfi mprecabedufksaamg eh wheebdehgthhand pepmittting the

use of a siqml gg grﬁﬁess of gal vanopl asty. For grounds of standardi zation of
ma

11 21 May 5003 chines) this dianeter should preferably |ie between about
150 mm and about 206n is respect, the material 9 should be selected

from a zirconium, hafnium or titanium nitride or
carbonitride or a hard and conductive ceramic reflecting
in the near infrared range.

20 The master disks according to the invention exhibit
many advantages over the master disks known heretofore.
At first they will permit the manufacture of many
pressing dies without any risk of being damaged and of
modification of the information they contain and without

25 any previous treatment. Then it is not necessary to
subject them to a special preparation prior to
performing the step of manufacturing the die by
galvanoplasty. At last the information they contain
could be read out directly in a reader of optical disks.

30 All these combined properties will allow it to be used
in addition for the purpose of long lasting archiving or
filing of information.

To make the subject matter of the invention better

understandable, several embodiments will now be

35 described by way of purely illustrative and non limiting
examples.



Thi's support could al so consist of a tenpered and/or de-al kalinized gl ass
or of alumnum In a first step noted (a) on figure 3, the infornmation to
be duplicated is recorded onto this support as a |latent inmage created by a
| i ght beam 3 nodul ated in accordance with, the signal to bey g, this

| ight beam 3 preferably being a |aser beam As illustrated at ‘the step
denoted (b) on figure 3, the glass support 1 conprises insolated zones 4 of

phot osensitive resi on insol ated zones 5 of photosensitive resin. The
step (c) is a ste al of the insolated zones of resin through

chem cal dissol ut Reffearimg any fuidiere suj t abéefpretessepAnatteds &dhagefi s
obt ai ned t herglas 1 Slng C i . ) C 6 at its
surface. DurF%ggt %er%fo oe\tfvli #bré&gﬁ{)&l%}éﬁo?gdégg) ?E?ﬁg?égrns@per%)%%@n%dl?he
transfer of ERPOSACAMERIURAN td $ebseratded Mate fhewcferlkatinhzedl ass

support by 2aeR9ECHertiiAY| 5P B50GRSRCA" gPYsE PEOIETROLENEVARILW th 2

reactive plasma preferably by a net ngraving w'th a reactive plasm
of argon i ondNgngosduqtigie meatentalt hereflsctaad éfs W& MPaHt ai ned by the

use of gaseogﬁf&&iﬁéw%ﬁ@é,h%lfeféfbsbigswue&téﬁihﬁ inS. diede I epRyed
preferably Wlhh ?’on ge | asma and there |s,olita| ned the desired nmaster
di sk consi st FAGC6FS %‘%2@%1%@%?’5 L SHBRATARL( &) "’fjicgt}?% Frepper
conpri si ng athiatns c&tiafmh r? 6ﬁC€EéShQBrGEuﬁ$isClt©CW%|S ﬁdlenedﬁpt'ih@fdabiﬁﬁh
corresponds t e depth of the engrayi previ ously.carri out . This
successi on of %mkg’l'e&%ﬁ%lcf%o?%ﬁ ﬁ%&éiédrﬂ%‘et he\éwleﬁer’abcﬁu% h%éi?m?lé?i al 9. The
materi al 9 i sboeyrod tED Pk efrlabayvibwotghbeeaetidadleatihodizesenyday with
a magnet ron. s L Dat senf: _a i i ! hiride
are argon rea-é:a?eg fgffb Jéflf~ }ngf?ﬁg't;‘r ani Sﬁgfgsteﬁﬁaln% %ﬁ%%ﬁ%ﬁiy
necessary tobehd.S®thektion 12 21 May 2003 of the nitride. A very accurate

control of the pamjels {HLESLh EcRhe5BCo8288E Walhidt (diG1ENRLInES
necessary to obtain a good stoichionetry. The deposited thickness_should

B
li e between SHGWLISOOLR bpEwaenopbput [t aso @RPUST & &b BX PESERRAY to
1,100 A ThepmmsleRin disdut hUsanlt abagd shewh tdf Hd Jranabbd sief thBe gl ass

support 1 carryi at jts surface a succession of m crocups 8 fhe surface
of which conﬁesatci:eqiﬁ ?%e"%f‘é?' afli§ksTh&hgr %YOW%tt 5 T’éeobt ai ned
fromthis masterckliesks tdf ough suppeptofl gdlowdrb iasthetvsen nabbateranpl es
1, 2 and 3 referred er ei nabove e ter di i o]
manuf acture O &z’aaceﬁ%&?hgoﬂﬁh 8r§¥85a%£ygg1&%‘§’r$oeﬁ a%‘%(?/ﬂwah%{lj{i }ré\%ég?r |3ng any
speci fic prepar &ridnstiilcoal debaiteateouteddipmintiemasdeskdisider s and
on account theregfydtogeut fohe teshad ctediskitgsters. In
][% o5PYt Hehe b %?x%e,eﬂsa:qg’%t ?_Lt%hus[})% % i

view of this very ng operating | It c e used as an archive
or storage ofdisiorardi Ba 8tlPyr thige UBE Gfe HroviRidEdLVARRPYURESYI nt ended

for the presgmir&ds 0pbiCahkdhgkeneMaiROWH ol tt i Ss PRESEELedt gkgashley store
it owing to |c{,s Si ze. AE |Hgortant J nt_erestshgog%]{cg;{ure of the n%ster di sks
accordi ng to PG TRENPFOREE EHESSFFSSG t ¢ REhHFSR: 8PEYST t he
die, there i<3w meashdgabovay Q0OSeRAr Ao ofet hef | ayeerdblhar d santhen
conducti ve ASIRLs LELLSR AN D MARLAILSLE0 La00S T R g, oot
perm tting tolbEoxdnapénsedownteh dighdsiatied) bgareacarded tohdushilee laairsr
during the supseuenlBRBHEICLWL s NEW LI £S1atent image created by
having a light beam 3 modulated in accordance with the
signal to be encoded, moving past or travelling along,
this light beam 3 preferably being a laser beam.
After that recording as illustrated in the step
noted (b) on figure 1, the layer 2 of photosensitive
resin then comprises insolated zones 4 of photosensitive
resin and non insolated zones 5 of photosensitive resin.
During the step (c), the insolated zones 4 of resin
are removed through chemical dissolution or by any other
suitable process. There has thus been provided microcups



OnM ng to this preservation of the integrity of the master disks according
to the invention, the information they contain are neither deteriorated nor
nodi fied. The invention is of course not at all limted to the enbodi ments
described and illustrated which have been given by way of gwyzoes only.

21 May 2003 13 Thus the support or backing, if it does not consist of the
sane material as the mcrocups, could consist of any other material than

gl ass and al um num ci ted herei nabove on condition that it permts the
.obtai nment of the desired surface and provi des the adherence of the hard

and conductive mgt el d:ef3 60t i oD bhS; PERE EEE&ﬁr,eQe&:?z'&"en%mse
any other hard _and conductive materi al % reflecting in the near Infrared
range and dif Pér ERE ARk R | tedhetePrtbtRE®Be used. Thus the invention

conprises all the pegfiticahendval &y Rbcéhe (gpansndesardeGaodald as

their conbinations i.f, the |atter are_carried out _according tq it I st and

within the sc Seaﬁp%%ﬁf e FRRSfaEred 1RCQUARCPS €ER%ﬁE% Fé? ® May

2003 1. A masflayedi sxf fatamiag awlliehi arpandi tohgerf acoveressiviloptheal

di scs, of thetype CONS SN0, 2 R S&Bﬁé%'%ﬁﬁ%h@%%@ Spdr%é{éé‘gem?
I'on t o be “dup

series of nrcPoplts representative '0of The rnforna _ I cat ed,
char act eri zedbiyn & matoqgas suf dengraedngf witbr apkegcsdve flassa a hard

material reflectingd nddie naad AGHranedi 3dabghRgreenduehl Wnael £ £d
anong a nitride 10 or a carbonitride of zirconium of hafniumor of

titanium a hRPPLOSAH I ¥ed | ER$+RGAFR FRBOMES: PrEfezadd YaRy maars of
conducting at amhexdrmgel athy and endaedigl apsaiaklieehangdditde near

nfrared and belng condiet] R 81 L0Sa°UE IS5 Q0 And I iRt 4 g eat
substrate 1 covered with microcups made from the
material 9, preferably from titanium nitride.

The master disk thus obtained allows the
manufacture of the pressing die 10 shown at (f) by a
subsgquent galvanoplasty step without the necessity of
any specific preparation.

After this step of galvanoplasty, the master disk
could be re-used many times for the future manufacture
of new dies, it could be read out in conventional disk
readers and therefore be tested in adapted compact disks
readers and it could serve as an information archive or
storage.

An additional advantage of this embodiment is that
it will be possible to prepare in advance the substrate
1 covered with the layer of hard and conductive material
9 reflecting in the near infrared range, thereby
permitting to have the step of depositing the layer of
material 9 not integrated into the method of manufacture
of the master disk and of the die.

EXAMPLE 2

In this example, the master disk is made as in the
example 1 except that the substrate 1 is made from
aluminum. Aluminum offers the advantage over the glass
to be less brittle while permitting as in the case of
glass to obtain a state of surface compatible with the
manufacture of master disks, of pressing dies and of



Is consists at nost of two materials. 2. A master disc according to claim
1) characterized in that the support is of alumnum 20 3. A naster disc
according to claim2Z) characterized in that the support is of tenpered

and/ or deal kalinized glass. 4. A master digc according to 2amayeoes of the 25
foregoing clains, characterized in that the said aeries of mcropits is
formed at the surface only of the said material. 5. A master disc according
to claim1, 30 characterized in that the support consists of the sanme

material as tgg heg. mcropits. 6..A master,di c | ng. to any one
of the forego?h?g%%i %sl,%fkgharla:c erd z%%lrﬁ\c?hg%ﬁfﬁeh%%t 21%1 g{‘gqgsg%%yt I tani um
nitride. 15gpgafry 203 B0 Rmaster disc according to any one of the

f oregoi ng cl ai ns, er.i ' h t heof t )« its is
conprised between g'ggﬁ'?l% diézﬁa ea%)%t%,ﬁggogggAthent %?’é{ﬂﬁ%%kness of the
master disc iSUBERPALsed Het weerndiboutageand abonomdceh atRyactant the

di amet er of theymasier Hdisey IS ﬁgg@rééggnggggeggt@g?% gﬁ?ﬁngfg gabout 200

al
mm tO0 8. A nethod for mandfacturing a master disc for naking a dié for
pressing in particBfaFoysticoalasi ke sthe orsrmeil 8y Lt hd ts #duiential pesepblef :

depositing a tayeredhara hal Qdronebicthiea2ifihahl etlbstddde thecheated
infrared range.pateri.al 15 upon a substrate; depo |t!%%§_a | ayer of

phot osensi ti v&* an%ﬁ%ﬁ?t FL5RPLWP RaFd)d€en | T ef l ecting in
the near infrpeeditarigey nad atawe ; thesosdepdoifndepmatitimg cmde dupl i cat ed
| 'ght beam | n ASESEALRE WIh Th TR BPHnp roR a5 S e tod 46 FREFaEy -
f orm i nsol at edisénesndbfofi thelmtesebagt dyve.resi n and non-i nsol ated zones of
the photosensitive gy Rhe master disk obtained according to the
embodiment of example 1 and consisting of an aluminum
substrate 1 covered with a succession of microcups
representative of the information to be duplicated,
consisting of titanium nitride, is the most preferred
embodiment of the invention.
EXAMPLE 3
Referring now to figure 2, there will be described
an examplary method of manufacture of a master disk
according to the invention, wherein the microcups
representative of the information and the substrate are
made from the same hard and conductive material 9
reflecting in the near infrared range. As illustrated at
the step noted (a) on figure 2, the first step of this
method consists in depositing upon the substrate made
from the material 9, a layer 2 of photosensitive resin
into which the information to be duplicated is recoxded
by having a laser beam 3 modulated in accordance with
the signal to be encoded, moving or travelling past.
The dimensions of the substrate made from the
material 9 should be the same as those cited in the
example 1.
As illustrated on the step noted (b) on figure 2,
the support or backing made from the material 9 then
comprises insolated zones 4 of photosensitive resin and

non-insolated zones 5 of photosensitive resin.



~s renoving the insol ated zones of the photosensitive resin fromthe | ayer
of hard, conductive and reflecting in the near infrared range materi al
thereby creating a succession of pits representative of the information to
be recorded; transferring the information into the | ayer ofvapead3
conductive and reflecting in the near infrgred range material; and renoving
t he non-insol ated zones of photosensitive resin fromthe |ayer of hard,

conductive and 35 reflecting in the near infrared range nmaterial . 16 21
May 2003 9. A net for % 8§t yEhngas r f“fgzécgtéﬁkbﬁgrémgb% for
pressing in particular o |scs according to claim8,” conprising the

sequential stéEFPuFh @h@mpggltdmgsaluéy@m-@ﬁ Yha Ty, %%ﬂ%ﬁcﬁP@éaéﬁﬁ

reflecting Igﬁ&@eﬁarof nEhar ¢fsbangedBiRldAls s epd €nf r eReZeBiOUD
consi sting of zirconiumnitride, 2|rcon|un1carbon|tr|§e, ha nlgnlnltrlde,

hafn|un1carb&ﬁ%%#%kﬁgt%Faﬁh@nFﬁ??ﬁ#@@ aff MHGHRFYURS cAr bBnFPRi d&Yesne a
hard and condupkumgtggégghglbgfkg@ﬁhng in the near |nfrared range, upon a

substrate made o erial selected froma gr si sting of glass and
al um num dep05|t|%@nah?a§éﬁpopoﬁﬁétd§@n§¥1%3%?+‘g B%ﬁ th S15 Tayer of

hard, conductgescfentdetethectiragsifert ief nes imfoanedioangecoriderd alrto

di f t t ted to
esin as a | STETRS | FRBESDy RGPS SHERETT G DeaRynt dec RaSAIE Wi h ¢ he
20 infornau(Mhi@hbereeuordemgaxIdmyaﬁgdfwntmlmhalahe§0§@m§;QﬂVQhe
h
phot osensi t i eri:;fﬁ;?ggngoﬁg%m&%%t%ae%%%%\g{;g% SholesPBo! 85easidduifed &5E N

renovi ng the 1nso trve resin omthe |[ayer of
har d, conduct¢M@raﬁan95wn@H«aﬂnaﬁFhIVQfﬁi$ﬁm@ infrared range materi al

ther eby creating a FHUCOBRBIO0R Ofr RidS JEPT eP6aLAlhye ehebhoamfaramiyon to
be recorded; trans errlﬁa the information into the yer 0O

conduct i ve andrekyeefi Bgasma teichden® %ﬁfFEF@dopéﬁé@eﬁaﬁQ%zﬁLs%ﬁﬁﬁ
removing the pegrkrsaliakedzARes Ofchdespbpt psersi feye oreHirpiteon taed| ayer

of hard, condggggggtigp reflecting in the near infrared ran e:gaterlal 35
g of a support 1 comprising at 1ts
succession of microcups the depth of which corresponds
to the depth of the engraving previously carried out,
. the substrate and the microcups consisting of the same
material 9.

In the embodiments described in the examples 1, 2
and 3, it is also possible to use as a material 9, a
hard material reflecting in the near infrared range and
conductive at the surface only, such as a conductive
glass or a conductive ceramic.

EXAMPLE 4

Another examplary method of manufacture of a master
disk according to the invention is diagrammatically
illustrated on figure 3.

This method consists in depositing upon a glass
support or backing 1 a layer 2 of a photosensitive
substance. This glass support should preferably be a
disk with a thickness of about 1.2 mm which is the
standard thickness of a compact disk and should have a
diameter permitting on the one hand the reading in the
conventional readers of optical disks and on the other
hand permitting the use of a simple process of
galvanoplasty. For grounds of standardization of



17 21 May 2003 10. A nmethod for manufacturing a master disc for nmaking a
die for pressing in particular optical discs according to claim8,
conprising the sequential steps of: depositing a |ayer of titaniumnitride
upon a 5 substrate made of glass; depositing a |ayer of phgigagpsistive
resin upon the layer of titaniumnitxide; recording information to be
duplicated into the | ayer of photosensitive resin as a latent imge to by
modul at i ng a Maghingeanthnsaddenearce shiduid ere fé¢vahdyi dnet beltsvasacor ded

to thereby fqgg&&gsgggtﬁﬂ zores ot Be Phgh osensi tive resin and
e S5 . .

non-insol ated zones o otosensitive resin; renoving insolated zones
of the photosensitTRés1supesrt rodc Rddmysnsist i @hnRukenPexriede t her eby

creating a sugg@pstOBReCh1RalS MiGRIEIAMMY iye Of 4dDeminlprmtion to be
recor ded; transferrlng the information jnto the Layer of titaniumnitride;
and 20 renoving t hEtn8nflngs Ste@ reked ofdl P phigesendit L€ resin from

the layer of infepmamisnt tiod®e HuplAdmidwdid ofesBpiédchbutiongha graster disc

for z5 making_a die for pressing i,n particular.optical .discs accaording to

claim8, conpPPEPRE: RE §e3 ingasLrfatelp ¥i?ihégbil &M of titani um

nitride upon modubstedt énmedeordalagrivith tleposighay aol dperemdoded,

i or mat on {S0BE GG L ACE 15 T TayerottBne: b8ERE FAFD 1 osin as a

| at ent i mage by nodgl atlilngtaatieghtathadie i st e cdenaned wed hohd digvme mat i on

to be recordegdhkogh BRLRNFRIMP 1 comprises insolated zones 4 of
photosensitive resin and non insolated zones 5 of
photosensitive resin.

The step (c¢) is a step of removal of the insolated
zones of resin through chemical dissolution or by any
other suitable process.

At this stage is obtained the glass support 1
comprising a succession of microcups 6 at its surface.

During the following step denoted (d), there is
performed the transfer of the information to be recorded
into the zones 7 of the glass support by a chemical
engraving process or by a process of engraving with a
reactive plasma preferably by a method of engraving with
a reactive plasma of argon ions and of fluorine ions,
the fluorine ions being obtained by the use of gaseous
trifluoromethane.

The residual resin is then removed preferably with
an oxygen plasma and there is obtained the desired
master disk consisting of the glass support 1 shown at
(e) on figure 3 and comprising at its surface a
succession of microcups the depth of which corresponds
to the depth of the engraving previously carried out.

This succession of microcups is then covered with a
layer of the material 9. The material 9 is deposited
preferably through reactive cathodic spraying with a
magnetron. The gases used in the case of a deposit of
titanium nitride are argon required for bombarding the

titanium target and nitrogen necessary to the formation



1'g 21 May 2003 insul ated zones of the photosensitive resin and

non-insul ated zones of the photosensitive resin; renoving the insul ated
zones of the photosensitive resin fromthe layer of titaniumnitride
thereby s creating a succession of pits representative of 2t Mey2od3or mati on
to be recorded; transferring the information into the layer of titanium
nitride; and renoving the non-insul ated zones of the 18 photosensitive

resin fromtbe h@ﬁemxﬁridéEHRLWEfytééd@ra&Q cbniRhod ff athdggub@ciyuring a
master disc for nmak |nqvg q% reSS|n8 F paétl ul ar, optical discs, 15
conpri sing t RE §&NTENTT It /st FR5DF : WHe BLdi ERfg© W&F &r IoF Qﬁﬁﬁ%%%ﬁ%l??ve
resin upon aobuaynwﬁ(gdnﬂksmﬂlehh@mdtryonduct|ve and reflecting in the
hear infrared ran | al . n I nf t dupli,cated into
the 20 |ayer of p%{ﬁt ose%; %teé fre%c% %1% g?gg%i ?Eﬁg%e%%’ % tFlg a

li ght beam i A0&cdoraduhde 48Q hAt hEt | shouhdt porfecabd yr deoradpth ocd her eby
forn1|nsulat§d 16@ngs of the photosensitive resin and non-insulated zones of

t he photosen3|t|ve resin, ZS renoving the insul ated zones of the
phot osensi tive redihe fasth e ned Seibst nas eobhaiaby shesmi BF al Buceersisnsof

pits represepfatine @faéé‘eslh?é@fgai'egr}QJ.H% ra%CQrt:%e%uxtﬂ’a?éEfé”' ng the
information into the substr 30 and renovi ng the non-insul ated zones of

the phot 0senSMECES F¢t P T rBRFFPGURELE t ERPeSUrTage Phh bppaconsists

of the material 9.

The die 10 shown at (g) is obtained from this
master disk through a step of galvanoplasty.

As in the examples 1, 2 and 3 referred to
hereinabove, the master disk will allow the manufacture
of a die through a step of galvanoplasty without
requiring any specific preparation. It could be read out
by conventional disk readers and on account thereof it
could be tested in adapted compact disk testers. In view
of this very long operating life, it could thus be used
as an archive or storage of information or for the
future provision of new dies intended for the pressing
of optical disks. Moreover it is possible to easily
store it owing to its size.

An important interesting feature of the master
disks according to the invention is that during the step
of manufacture of the die, there is no tearing away or
separation of the layer of hard and conductive material,
reflecting in the near infrared range, from the master
disk during the separation of the disk from the
manufactured die, thereby permitting to be dispensed
with depositing again a new conductive layer during the
subsequent manufacture of new dies.

Owing to this preservation of the integrity of the
master disks according to the invention, the information
they contain are neither deteriorated nor modified.

The invention is of course not at all limited to
the embodiments described and illustrated which have

been given by way of examples only.



13. A nmethod for manufacturing a master disc for nmaking a die for pressing
in particular optical discs according to claim12, conprising the
sequential steps of ; 5 depositing a |layer of photosensitive resin upon a
substrate nmade of a material selected froma group consi stiingaydooai rconi um
nitride, zirconiumcarbonitride, hafniumnitride) hafniumcarbonitride)
titaniumnitride, titanium 10 carbonitri e and a hard and conductive
ceramic reflecting in the hear infrared range; recording information to be
duplicated into the | ayer of photosensitive resin as a |latent imge by
nodul ating a |ight beamin accordance with the t5 information to be
recorded to thereby forminsol ated zones of the photosensitive resin and
non-insol ated zoneg of the photosensitive resin, renoving the insolated
zones of the phot & i SYRRPHF PHrPRRkIEEbstfats ORESBPcrearshgta zo
successi on obfpithe remevitatiar 98 the matebdabison donlle d&eHldedor
transferring_the ig{ornation.i tq?the iubstrate' and renovi ng.the

j;h‘b

non- i nsol at ed*YoES ' THE OB 4el FFFV?nPeéﬁﬁmﬁﬂ&ﬂtQkF bstrate. 14.

A met hod f or hemelifediare o acomdieiodi shatod tnplemg taz dibe folvt HLeHREHOY i N
particul ar opti ¢cal. dj C ; t | al C r_s4 seguenti a
steps 30 o fgge&§§:§€%§%§$a§%$f%$ep%%?ogggggﬁﬁse%g%%F?%ﬁ%##%%s%gsgﬂﬁte
made of titaheys @ind icrnduetbyei ngtenialmit reflestiiagdup! ittke egeant o t he

| ayer of phogagQQQéA\%?ﬂé?jn as a latent inmage 35 by nodulating a Iight
beamin accordance wth the 2p 21 May 2003 information to be recorded to

t hereby form i neofldt @y TRt foEhRr phatrdsand eprducsdivie Matewial nBol at ed
zones of therpfQleRaeitsd tiveri@Shdar eABYhREdl Raniges @ind &1k ZRanesnof fE8R

phot osensi ti %%ose cited here could be used.

Thus the invention comprises all the technical
equivalents of the means described as well as their
combinations if the latter are carried out according to
its gist and within the scope of the appended claims.



s resin fromthe substrate thereby creating a succession of pits
representative of the infornmation to be recorded; transferring the
information into the substrate; and 10 renovi ng the non-insol ated zones of
the photosensitive resin fromthe suhgtrate. 15. A nethod far 2empybegs uring
a master disc for making a die for pressing in particular optical discs, IS
cornprieing the sequential steps of: depositing a |ayer of photosensitive
resin upon a WHATrals CdedrIdMEPi n¥ 6rimati on to be duplicated into the

| ayer of photosensitive resin as a |atent image 2U by nodul ating a |ight
beam in accordance with the information to be recorded to thereby form

i nsol at ed zones of 1heApmasberndieryEoresiakims shotig nkbl RasEigYART Pt he

phot osensi ti v | R T SHPYL t Lol e NS IRRARALARENSH | we 25
resin fromthé‘:ésﬁiiéﬁatﬁg?h%?gby%%ﬂ'ti ng a sl'?tfgcessi on of pi tsJ'Qﬁ‘ae J , s
represent g i VBUPPOEhe daNfifd i 8f tbtBe LA Rdd t9ehsPer QfhgmagEcpits

information iptQrébencabsteat ¢ remevi Neifdigmdtald Nsb ated zanpsieheele 30
phot osensitive Tesin fromthe substrate; and depositing a #gyer of a hard,
er¥al

conductive arfRRERFEe¥iAGdi ninhe thBE: ithE arsd S ardfy BACEOPAES
successgpn o;c5ﬂ5§i;s Zéfgiah?uaﬁ@OaméﬁerfanEthed;éefiﬁgnuigctthhgn%ar
master disc fcr_nakipg a die for pressing in particular _optical discs
according1x)%ﬂ%ﬁ%¥@§,@ﬂ§nﬁ?%ﬁ%ggPﬂ uEEgﬂémﬁﬁﬂl%ﬁ grong R pBiEEFiAg a
| ayer of phot@sengit iceebopsdit id@eon of suppeednifade f oEm hamiium al opel egt ed
froma group gf{]grllf&rln,r]gao%a%ldascseraar}rgical gg]ffgg}:ing in the near infrared
and being conducting at the surface only and a hard glass
reflecting in the near infrared and being conductive at
the surface only and i1in that the said master disc

5 conseists at most of two materials.

2. A master disc according to claim 1,
characterized in that the asupport is of aluminum.

20 3, A master disc according to claim 1,
characterized in that the support is of tempered and/or
dealkalinized glass.

4. A master disc according to any one of the
25 foregoing claims, characterized in that the said series
of micropits is formed at the surface only of the said

material.

5. A master disc according to claim 1,
10 characterized in that the support consists of the same
material as the series of micropits.

6, A master disc according to any one of the
foregoing claims, characterized in that the material is

35 titanium nitride.



recording information to be duplicated into the |ayer of photosensitive
resin as a latent imge 10 by nodulating a |light beamin accordance with
the information to be recorded to thereby forminsol ated zones of the
photosensitive resin and non-insol atgg zones of the photosensh{Mag2663Si N;
renoving the insol ated zones of the photosensitive t5 resin fromthe
support thereby creating a succession of pits representative of the
information to be recorded] transferring the information into the support

removing the non- 'ﬂSOAatﬂQséeﬂeSdesr't hﬁcé@rﬁh@bOSQ%Sl tanye rcﬁﬁé ndg Oreﬁée
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and conducti e ram c_refl e Infrar ran ont o .t he
successi ' pi qoca g‘ ég Jﬁﬁctﬂ??% %ﬁ§ dﬁﬂ?ﬁqﬁBQ§)
maki ng a diebéDWeeneabbmg|r1¢mdtabouarEnmmcahdmxnﬁthtotﬂen@ﬂameﬂehrn
15, conprisin e sequent i ste S otosensjtive
resin upon a g BBSrP‘%@ g cgkfgﬁg%%N%§Qgﬁﬁ§1%é%%ﬁﬁ 8 i Afo i on
to be dupli cabedti 200 e Iayer of phot osensitive resin ae a |latent inmge
by nodul ating a |ight beamin accordance with the information to be

recorded to thereby formb5 insol ated zones of the photosensitive resin and
non-i nsolfat ed zone$. A& tmethotbt Feansmanudacsvining eaoviagtehe dimsul fioed

f th t t ti
Successi on IPEERE°Riale (3diPtbBeahtil M UpazE TUIRY lobECEDY oI, M9
transferrlngCQmEI1m¢@9n§b¢oﬂeqﬁ90t@hé greps ofipport to create a

correspondi ng SUCCRSSLOI: PhigPi AS 4R$e® Nof a hard, conductive and
reflecting in the near infrared range material
15 upon a substrate;
depositing a layer of photosensitive resin upon the
" layer of hard, conductive and reflecting in the
near infrared range material;
recording information to be duplicated into the
20 layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
information to be recorded to thereby form
insolated zones of the photosensitive resin and
non-insolated zones of the photosensitive resin;
25 removing the insolated zones of the photosensitive
resin from the layer of hard, conductive and
reflecting in the near infrared range material
thereby creating a succession of pits
representative of the information to be recorded;
30 transferring the information into the layer of
hard, conductive and reflecting in the near
infrared range material; and
removing the non-insolated zones of photosensitive
resin from the layer of hard, conductive and
35 reflecting in the near infrared range material,



renovi ng the non-insul ated zones of the 15 photosensitive resin fromthe
gl ass support; and depositing a layer of titaniumnitride onto the
succession of pits in the glass support. 18. A nethod for nmanufacturing a
master disc for 20 naking a die for pgessing in particular opt2i1quy2@b§cs
according to claim15, conprising the sequential steps of depositing a
| ayer of photosensitive resin upon a support nmade of al um num 15 recording
information to be duplicated into the |ayer o:~ photosensitive resin as a
| at ent i mage by nmodul ating.a Jight beam ipn accordance with the, information
to be recorded to %heﬁ‘ew%f}lﬂém &R§ul%\?’éﬂk§6ﬁé§1’69 the AR Vs eSS vEoresin
and 30 non-imgkimd e@ zanes fr t parepladnasensi tpart i@sldr fopdlddly Bhecs
i nsul ated zones of, t he cghé)iosen itive resin fr '
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be recor ded; 23 déipddait 20D3 ar adayerring the iEmimatconduot dvéheand
Femoving the non-i ndd retE Jfed o Cife MR oisRaaal 5o nTFBALhe
al um num support; areeldspod tifnpma laaygroup t coaaiemingt r ofie vhroonhem
any one. of ol alms 8 S Hte o ATEOM BHPRAERonkErtde, " AN PAECE SRR 1 ©
steps of renoving thainiam acagbendtradei ndol tarskum ond4 rifdet,het itanium
phot osengi ti ve resi k LHENwSdde 3haP £ nR2" Udl NeoRdRRTVEA! cEHERLRY O
an etching wth an oxygen plasnmm,
reflecting in the near infrared range, upon a
substrate made of a material selected from a
group consisting of glass and aluminum;
depositing a layer of photosensitive resgin upon the
15 layer of hard, conductive and reflecting in the
near infrared range material;
recording information to be duplicated into the
layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
20 information to be 1recorded to thereby form
insolated zones of the photosensitive resin and
non-insolated zonea of the photosensitive resin;
removing the insolated zones of the photosensitive
resin from the layer of hard, conductive and
25 reflecting in the near infrared range material
thereby creating a guccession of pits
repregentative of the information te be recorded;
transferring the information into the layer of
hard, conductive and reflecting in the near
30 infrared range material; and
removing the non-insolated zones of the
photosensitive resin from the 1layer of hard,
conductive and reflecting in the near infrared
range material.

s
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10Mv removing 1nsolated zones of the photosensitive
15 resin from the layer of titanium nitride thereby

creating a succession of pits representative of
the information to be recorded;
transferring the information into the 1layer of
titanium nitride; and
20 removing the non-insolated zones of the
photosensitive resin from the layer of titanium
nitride.

11. A method for manufacturing a master disc for
25 making a ciie for pressing in particular optical discs
according to claim 8, comprising the sequential steps of:
depositing a layer of titanium nitride wupon a
substrate made of aluminum;
depositing a layer of photosensitive resin upon the
30 layer of titanium nitride;
recording information to be duplicated into the
layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
information to be recorded to thereby form
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removing the insolated zones of the photosensitive
resin from the layer of titanium nitride thereby
5 creating a succession of pits representative of
the information to be recorded;
traneferring the information into the layer of
titanium nitride; and

removing the non-insolated zones of the
10 photosensitive resin from the layer of titanium
nitride.

12. A method for manufacturing a master disc for
making a die for pressing in particular optical discs,
15 comprising the sequential steps of:
depositing a layer of photosensitive resin upon a
substrate made of a hard, conductive and
reflecting in the hear infrared range material;
recording information to be duplicated into the
20 layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
information to be recorded to thereby form
insolated zones of the photosensitive resin and
non-insolated zones of the photosensitive resin;
25 removing the insolated zones of the photosensitive
resin from the substrate thereby creating a
succession of pits representative of the
information to be recorded;
transferring the information into the substrate;
30 and
removing the non-insolated zones of the
photosensitive resin from the substrate.
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of:

] depositing a layer of photosensitive resin upon a
gubstrate made of a material selected from a
group consisting of zirconium nitride, zirconium
carbonitride, hafnium nitride, hafnium
carbonitride, titanium nitride, titanium

10 carbonitride and a hard and conductive ceramic
reflecting in the hear infrared range;

recording information to be duplicated into the
layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the

15 information to be recorded to thereby form
insolated zones of the photosensitive resin and
non-insolated zones of the photosenéitive resin;

removing the insolated zones of the photosensitive
resin from the substrate thereby creating a

20 succesgsion of pits representative of the

information to be recorded;
tranaferring the information into the substrate;

and
removing the non-insolated zones of the
25 photosensitive resin from the substrate.

14. A method for manufacturing a master disc for
making a die for pressing in particular optical discs
according to claim 12, comprising the sequential steps

3 of:

depositing a layer of photosensitive resin upon a

substrate made of titanium nitride;

recording information to be duplicated into the

layer of photosensitive resin as a latent image
35 by medulating a light beam in accordance with the
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succession of pits representative of the
information to be recorded;

transferring the information into the substrate;

and
removing the non-insolated zones of the
photosensitive resin from the substrate.

15. A method for manufacturing a master disc for

making a die for pressing in particular optical discs,
comprieing the sequential steps of:

depositing a layer of photosensitive resin upon a
substrate;

recording information to be duplicated into the
layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
information to be recorded to thereby form
insolated zones of the photosensitive resin and
non-insolated zones of the photosensitive resin;

removing the insolated zones of the photosensitive
resin from the =substrate thereby creating a
succesgion of pits representative of the
information to be recorded;

transferring the information into the substrate;

removing the non-insolated zones of the
photosensitive resin from the substrate; and

depositing a layer of a hard, conductive and
reflecting in the near infrared range material
onto the succession of pits.



107~ A 10T AT ATV 2] X ] (AMAZXBX VAL LT # F(" 109w () -- ! F(" 1090 T& ()--!;

"H#109%' ()-!n&

1099 T& ()-S #1099& ()-M ( #10% | & ()-M2_W 1 oP4l 11 # F("10%wYl s109& (

)- 10TT 10TT 10TT! @" 109 T& ()-!; 21 Mav 2003

Tyl #10900& () -!'y/ #1099 T& () - —aa7b%ch8P4" f#10%H& () - @6‘f#10&HH& (0)-

f#lO%HH& ()-9% pf #10%HpHE ()-%B F S"'10%4H& () -s!i S" 10%H& &) scheeeeee}oP4|
Cf#10%HE' | s10% &1 6) - A10WMH hoHH EoTHHNARUABORRI 1Y - R ° MASCoMHRA L §C oaficr

£ #10%-H ()ma(ﬁiﬂ hh@ B PALY] (RPN Gh- érgfég%&&' cﬂé; gikA% & ()
-S/1 7 g#10%\ & ( g#10% \ & ()-S/! ttg#lo%\&' S/| ugé kKkkkwXVB7!'T 10\
10\ accordlng o claim 15, comprising t quential steps

10\ 810% & () ok} g#10%\ & ()-S/ 1" g#lO%\&'() s/ g#lO%\&'() S/ g#10%\ & () -
S/ KKI | * mNnZX6NB71 11 ° @109\ & ()- 41 @1Q0% \.& () - 4l 09\ & ()-4!" @10%\ &
()-41\0@%0%)\ p\ & §§9981B0E @ - Wﬁ’éoﬁ pv&mi(B%W‘? ¥ \F@ I MPPR# B0 \ &
"()-MI1(#10%\ & () - My@pB 20N maEdé ) - Erton¥ W) Ynakei=ll  @el@Ated ()ExtRnagaqqsSr
rus2! #10%&'() 1] #1009 &"%é_' ) Z10%.()- 31 §19%& (). 10\\ 1O\
10\\!‘|(#10%\&' ) - \DEQUP § jng oL glass an um

1°9-#109&' ()-Z!" 9-#d888A{NgZ DntdfRatidn - Z!cﬁX%e#lGP@l(l)caZ:!ed , AHIWR Ehe

layer of photosensgitive resin as a latent image
10 by modulating a light beam in accordance with the
information to be recorded to thereby form
insolated zones of the photosensitive resin and
non-insoclated zones of the photosensitive resin;
ramoving the insolated zones of the photosensitive
15 resin from the support thereby creating a
succession of pits representative of the
information to be recorded;
transferring the information into the support;
removing the non-insolated zones of the
20 photosensitive resin from the support; and
depositing a layer of a material selected from a
group consisting of zirconium nitride, =zirconium

carbonitride, hafnium nitride, hafnium
carbonitride, titanium nitridae, titanium
25 carbonitride and a hard and conductive ceramic

reflecting in the near infrared range, onto the

succession of pits.

17. A method for manufacturing a master disc for
30 making a die for pressing in particular optical discs
according to claim 15, comprising the sequential steps

of:
depositing a layer of photosensitive resin upon a

support made of glass;
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removing the non-insolated zones of the
15 photosensitive resin from the glass support; and
depositing a layer of titanium nitride onto the
succession of pits in the glass support.

18. A method for manufacturing a master disc for

20 making a die for pressing in particular optical dises

according to claim 15, comprising the sequential steps
of:
depositing a layer of photosensitive resin upon a
support made of aluminum;

25 recording information to be duplicated into the
layer of photosensitive resin as a latent image
by modulating a light beam in accordance with the
information to be recorded to thereby form
ingsolated zones of the photosensitive resin and

30 non-insolated zones of the photosensgitive resin;

removing the insolated zones of the photosensitive
resin from the aluminum support thereby creating
a succession of pits representative of the
information to be recorded;
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transferring the information into the aluminum
support to create a corresponding succession of

pits therein;

removing the non-insolated zones of the
5 photosensitive resin from the aluminum support;
and

depositing a layer of titanium nitride onto the
succession of pits in the aluminum support.

10 19. A method according to any one of c¢laims 8 to
18, wherein the light beam is a laser beam, said steps of
removing the insolated and non-insolated zones of the
photosenaitive resin comprise the step of performing a
chemical etching or an etching with an oxygen plasma,

15 said step of transferring information comprising the step
of applying a chemical engraving process or a process of
engraving with a reactive plaama.



