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PCT/ SE98/ 01032 . STAMVER Technical Field of _the |Invention
5 The pVRSFH nvention relates to a nethod for the marntffRE%E0L%f an
optical disc stanper. The inventign also relates to a package for a
stanpers, and to a process for replication of optical discs.
Description _of Related Art 10 Optical Discs, such as conpact discs
(CD), digit HER discs or di gital versatile di scs (DvD) and
optically readable nmenories such as CD-ROM s are nanufactured W th
t he use_of an injection nonlding machine. 15 The injection noul di ng
machi ne compri:SES.: ¥Q0,. 0@l di ng tool which deter- m nes the
shape of t Sciicer He @éﬁ‘ﬁ'&:ﬂ@f@&d- Such a tool conprises a stanper
‘having a pattern of protrsions to be inprinted on the disc. Hence the

pattern of the stanper is a nodel for information to be inprinted in
the disc torkepmeentfincittiondelatesto a metiodder the mamibenraiofen optiegltdiscal di scs
havi ng an anount of information-to-be- replicated, such as for

exanpl e a nazbper Sbernvengiosraloraiesto ainkekagn SR StABPEE: AN to a procesg for
stanper with g 21P(';ttte_rn cofresponding to that information.
Accor di ng tYSP‘g? ’%'m%frq?ﬁa"’“s@éﬁger is manufactured in the follow ng way:

Firstly, a 25 master having a pattern corresponding to the pattern to be
on the Optical Discs is manuf actured. Secondly the nmaster is used
for producipg.d-hg RefateSUEH that the pattern of the stanper is
the mrror THEgE of the master. Each of the two
stepsifimanuf acturing a master”, and "manufacturing a stanmper with 30 t he
use of the master"” in itself conprises a nunber of steps. For _exa ie t he
manu- Opti¢d dbiscs suéh as eammpant disse (6DY; digitebvigee discaot digtip) yesragle 1)

coating a snooth glass _plate, . .
g discs (L *353? and %;)tmaei.zry readable mermories such as CD-ROM's are manufactured

with the use of an injection moulding machine.

15 The injection moulding machine comprises an injection moulding tool which deter-
mines the shape of the disc to be manufactured. Such a tool comprises & stamper
having a pattern of protrusions to be imprinted on the disc. Hence the pattem of the

stamper is a model for information to be imprinted in the disc to be manufacturec.

20 Hence, a manufacturer of optical discs having an amount of information-to-be-
replicated; such as for example a music recording or computer data, needs to obtain

a stzmper with a pattern corresponding to that information.

According to prior art a stamper is manufactured in the following way: Firstly, a
25 master having a pattern corresponding to the pattem to be on the Optical Discs is
‘manufactured. Secondly the master is used for producing the stamper, such that the

pattern of the stamper is the mirror image of the pattern of the master.

Each of the two steps “manufacturing a master”, and “manufacturing a stamper with .
30 the use of the master” in itself comprises a number of steps. For example the manu-

facture of a master, according to prior-art, involves (1) coating a smooth glass plate



2 with a photosensitive material, and thereafter (2) curing the

phot oresi st before (3) radi ating the surface of the coated gl ass
plate with wowsdsdsat ed | aser to record a spi- ral tpegkesforo32
information in the photoresist material. In this |ast nentioned step the

areas designated to becone pits are expos2d to laser light. 5

Thereafter the master glass plate is subjected to an etching process (4)

| eadi ng to tfeh a photosendidiveihitiab dndrB@%attér @) chifg Hid ghdtordsnt b (B)et ched
out such that a pattern of pits is gener at ed. Tn other words t he
surface of thdatimsthersugfaas of fleatomtadsglassdd atst wite tunediilated laser tovracerd a spiryi ng
process (5) the patterned, i.e. structured, surface qf the plate is_nmet- 10
al l'i zed (6) Faldragk ghyinipamada i fphateRsist H@Fﬁe}a&éﬂitﬁ)@”qé&t BEROAnAC EERJNEt i ve

| ayer. The ____ .resylting nultilayer construction (having a glass |ayer,
a-structure&*??ﬁé?ﬁ‘ggg%gtmlna%&?“?m "EXPa’h‘B“’%’][“ﬁ‘?frF@Pructured conducti ve

| ayer) 5constitut es the nmaster. The step of generating a stanper
with the use of the master according to prior art 15 i nvol ves (1)

deposi tion %efﬁa@é?{hebﬁiaﬁéxe@%s%hﬂb@tib REbieafRd t6 4k kY plocels ({)eddessid ey
ni ckel plate fromthe naster. I's renmoval step comonly results in a
ni'ckel pl at @luminated arbasy i egtherpitseto-ta, bpingteteled ait sackdthsi b\pettemef piés is
patterned surface, due_ to strong adhe- si.on between the nickel and
t he conduct goecrripfeln ether werGathe snrfazpptbernesterglesspiate is made strppigred.

carrying part. of the master Ls.destroyed.in th ocess of .naki t he
stanper . 20AfeT a ArymgRIopess (3] %tpa%tpg{e slsc'osftr“r’?g%%rgs“fag?g%rgé‘rp‘ﬁ&g‘éql vol ves
a cl eany ng Ly ipyrrn A oL [ £ QLesi §

S oofLT0, BIRATE) €3, ooy dopon PR BN & 2RGRCOBISLO6RS, The
Thereafter phalanpesidigysdidaswictiorghaiinkel glpésAbger §_sﬁ@bﬂu§éte?ho‘c@:&%@wﬁr
opening i s punched out "and an outer diarneter punch is used to make the

plate cir- 2adathincsthaturedtondativeiage) comstiartpethesuittabl e for use for nass
production of information carrying optical discs has been obtained.
Soneti nmes, however, an error occurs dur- I ng one of the steps

Gual i 1y, - SRS RS P EOnE AP CRab T b ety der BAE Fior arfnce,
Tt (PAARl i SRRSO QLG e (R UPSE SR g
creating a gickdrplatecfiomttBOBRIster. This removal step commonly results in a nickel plate
| having traces of photoresist and silver on the patterned surface, due to strong adhe-
sion between the nickel and the conductive layer of the master. Hence the informa-

tion carrying part of the master is destroyed in the process of making the stamper.

20
The prior art process of making a stamper also involves a cleaning process (3) for
removing any traces of photoresist and/or silver from the patterned surface of the
nickel plate. Thereafter the opposite side of the nickel plate is polished, a centre
opening is punched out and an outer diameter punch is used to make the plate cir-
25  cular, At that stage a stamper suitable for use for mass production of information

carrying optical discs has been obtained. Sometimes, however, an error occurs dur-
ing one of the steps causing the obtained master and/or stamper to have substandard

quality. Such a master or stamper will have to be rejected.

30 Hence, a manuficturer of optical discs needs to perform a long process starting with

'a maste, providing a structure on the master, and then creating a structured stamper



3 Wi th use of the master before the replication of optical di scs

can be initiated. This nmet hod requires a | arge anmount of conpl e

machi nery tWOP855MStalled at the prem i ses of the nﬁﬁ@ﬁ&?WUP%T of
optical discs - a nmachinery which al so ha; to be handl ed by skilled
personnel . Since the process consists of | arge number of steps, it is

also 5 time consumn As an alternat ve to.cartyin t this
| ong and conyith sse efithsrm %@stEfQEﬂ@eW“m of optipg %’l-'rse’%@hﬁ Silﬂ?‘ga%tﬁ scs
delivers the infqinat.ion-to-be-re ated to rd 4 dlea

third partyW?FgﬁgﬁﬁWﬁ&W%a[ﬂO#rf&“ngﬁ g@?}@ ticrg) g@%%?&éﬁ"&é "V\%”tr’" 't he
L0 o Ph0V S Aehk Bt PR oﬁeﬁv 11di 481 shbctliflert RFRiBRAMAC D We indied

optical dis the proce dur e r the manufact urer

of optical- Rﬁﬁéﬂc@?%sbﬂ@cﬂ S&h@* ﬂﬁé)ﬁ?oc'*ss cc_ns;sts.RifQX bf%e ofmbdreofmedodt is also
I ncreases, d the tine required fior obtaining the 1nformation
carryi ng st aimeconsiniggati vely | ong. 15 EP 0 667 608 discl oses a

met hod of manufacturing a structured stanper matrix for t he
production of optical discs by applying a photoresist filmto an
unstructured pl.ate and .structyuri ng 1ru&éatg)hotore ist film Accord I ng
Lo EP 0 667 Aen altsmaiis taprying out thislg ) Ipplics Eﬁ » SPBE SRR

hot t te
P ocess. TheaREERart oRtra S S Thes b8 il ATE e Beptiogted sodp kL) NS
and heated tgOhy:d ﬁ%ﬁﬁ?ﬂgﬁ BBkt Iargkmeﬂlded herpaf iﬂccbi’@x@é%ﬁﬁbﬂ% i s

exposed by master registration system MRS, using a | aser

beam r gy st raboive desqitred m‘*thod,and aelisers Thie thx mma&vpkret of esfict! discsnihis
heat ed; devel oped so as to pfraqvide a stric- tured phot or gfl st film
and then t heimpkfics theaqpropesire forsthe manufaaturer b6 apiéesl dgwwsnbeghgdotal com- ¢ o

provi de a sthcture st anper, . The strﬁtured st anmp npetr. ma%pg; |%thereafter
separat ed 2Plexity ¢t (e pefBod ingeasesAnd e SmmINHC { S R HEdRE ek her |
the final °§ﬂ§ T?fil%lgi“%ﬁrFerJatW‘lV]%Bgt i ons include polishing the rear side

and cutting nto-a sfPandard 8 inch matri x. The
matrix is placed in the nould of an injection noul ding machi ne for
mass- produci ng CD repli cas. 30 EP 0 694 916 di scl oses a nethod of

fabricegsi ng EP 6t68M508 diyclests|aynethod ofagahifeturing a structuaed stagipehotatrieddrst on
2 super mr rtgé p;c; dr:;cagrex Oc|>f Scrggliglcd?sc%fbyaa;ﬁlgiﬁga pshlélggrteglgg P ilm ?{? gn- Sostructured
plate and structuring the photoresist film. According to EP 0 667 608 a nickel shell
is glued to 2 glass plate and photoresist, AZ RAY-PRO by Hoechst, is provided by &
spin coating process. The nickel shell/glass plate substrate assembly is spin dried
20 and heated to dry the photoresist film, and thereafter the assembly is exposed by
means of a master registration system, MRS, using a laser beam registration eppa-
ratus. The exposed photoresist film is heated; developed so as to provide a struc-
tured photoresist film, and then the structured photoresist film is heated again so as
to provide a stuctured stamper. The structured stamper matrix is thereafter separated
25 from the glass substrate and, in the conventional manner, the final processing op-
‘erations include polishing the rear side and cutting a central hole into a standard 8

inch matrix. The matrix is placed in the mould of an injection moulding machine for

mass-producing CD replicas.

30 EP 0 694 916 discloses a method of fabricating a stamper by applying a negative-

acting photoresist on a super mirror finished surface of a nickel substrate; and ex-



4 posi ng and devel opi ng the photoresist with the pattern
corresponding to a signal to be recorded. Exposure is achieved wth
a chrone maWQ9sssehsaft er t he exposure a concave/ conpex/spaddiesn 1S
formed in the nickel substrate by an ion mlling process.

Thereafter the photoresist is renpved and4t he substrate is washed. Altough
the 5 teaching of EP O 694 916 avoi ds probl ens associated with the

el ectropl at ipag ud?ﬁ@l devammq R Phot UGB RRhIBAHMR goﬁesia %&@4@9«1 rnal 1o

el ectropl ating th COITpOSI ion and iInpuri- ties, e process
accordi ng tmetzbemrdté;alékpmg:amashleh'bameﬁya clropteemasi dnd tefiget ‘mw&&\lolgmrea 10
EP 0 -165 804 di scl oses a net hod roduci ng a patterned. starrper pI’OVI ded
with CORBRHCLSIVEE @ﬁﬁ?"’?ﬁp ﬁ%maqﬁft[;mem el substrte aeeniati Bglins provsss

81 e B TR gt B S LR
by sputg er | “Qa"“ﬁﬂé;o B0 yn d %%Mﬁ@s&{ua@ﬁgg@ggo\ém plating hy pdenum

filmis spin coa vvlth pHo osen3|ﬂt’|ve resrs ecﬁ‘ %hd a
157 gui degd, isagka a@ﬁ{%s&m@éz%%afﬁﬁg e BAdrEsS bRt cRRS IO, s-&}]iragaﬁﬂ at ed
in the photosensi - Sive resist with an 8l ectrort beam ul de
track porti des,ithe iproceds atcemmgt*hﬂmmatﬁ&ggw still very complexaindk@nb ebgdines r |
and the address pit portion is irradiated with a higher intensity of

20 uc/cnferi}8so that the subsequent devel opnment results in renoval of the
phot osensi - tive resist only for the address pit portion, whereas
the guide track portion of the of 20 t he photosensitive resi st renmains

coverl t he I S Uhs L'QIi -Rrocess with
SoVE 0 SPOIBISURIIL S ACUSIUHa 2 e ol G REECES
et chi ng tr ealamRed sm&*fpﬁs%r@ kzd@h@@@rﬁe@db Eﬁigégtt%e H:@s@s%%@%ﬂﬁyh ko3

gui de track and addr ess signal pits 165 804 al so teaches to
replicate higtedensodting enokel-substrate with 8§ 0dins Kecp ciwmendedh st by apgueie,
track and address signal pits using the stanper. The 25 op tical disks

replicated &réthsn qOFENGLY P¥ SPYHE Rhevigr %ﬁﬂéﬁlﬁxﬂtﬁeﬁm}iﬁbd‘@%ﬁ’?@c&ﬁj@a in
LRS! S el W35, SR ekl L7 ABL 5 e8GR B,
o <P 7Yl 4 Rkt el g SIS o AR . Bk
S) tive resist with an electron beam. The guide track portion is irradiated with an inten-
sity of 10 uc/cm® and the addre s pit portion is irradiated with a higher intensity of
26 uc/em® so that the subsequent development results in removal of the photosensi-
tive resist only for the address pit portion, whereas the guide track portion of the of
20 the photosensitive resist remains covering the molybdenum film. A subsequent ion
milling process with Ar ions, a plasma etching with CCl; and thereafter a plasma
etching treatment with tetra fluorocarbon results in a stamper having a guide track
and address signal pits. EP 0 165 804 also teaches to replicate high-density record-
ing disks provided with a guide track and address signal pits using the stamper. The
25 optical disks replicated are of the write type where information is to be recorded in
the optical disk by the user of the optical disk. The method according to EP 0 165
804 is complex and requires a large number of difficult steps involving hazardous
chemicals for obtaining a patterned stamper having only address signal pits and a

guide track. -



Sunmmary A problemto which the present invention is directed is to

enabl e a manufacturer of 5 optical discs to reduce the nean tine
duration fr®Q &85t i on of information-to-be: repl i cRCEFEIYHORE as
for exanple a music recording or conputer .data, until successful
replication of optical discs recorded w tﬂ that i nformation. Thi s
problemis solved, in accordance with an enbodi nent of the invention, by a
10 met hod of providing a sem -manufactured stanper, t he net hod
conprising the steps of a) selecting a substantially

di sc- shaped SWaE& Y havi ng a substantially flat first surface, and a

second surface form ng a back surface of the sem -manufactured

stanper; said first surface being structurable and substantially

unstruct ur edy o IAg. 13, .Whicﬁ{%?;%séﬂén NeohE bHE8s s 1 &8RS Henufacturer ob)
applying a Iafrjer sensitive toirradiation on sard first surface such that
an 5 ungspecdicst andderddealids wesidurmivl et teaptiohafiaforingtipnduitded;
c) eficl osing the unexposed semni - manuf actured stanper in a
protective replicetedhankhgeimumanpias nisic mensiing orcempaier Satmpntibsuseessiul

substantial |y unexposed;. and 20 d .. . . treating the

seni - manuf adepliegoscimpsical GesoreeoisaMitnthag IfpEpation. saj d t r eat ment
i ncl udi ng: dl) treating said second surface of the
sem - manuf act ured stanper such that a nmean surface

devi at i on V%Iﬂggg%lg% i€ sé@}vg 'qﬂﬁkgérdhﬁ%mitﬁ'aﬂ%boﬂjﬁém of theykierRiod! 8pk4
st anper neans can be manufactured w thout having access to the in-

format i®n- t gn&8od ePbiGAERE o demiohhaIfadRrdlisstat:pe, bl ank stanper neans can be
manu- facturéd w thout consideration to the pattern or structure to
be fornmed i nh¢ hetipt comprising thecstbpddBcs-t o- be. 30 According to a
preferred enbodi ment the method includes an inspection of the un- . . .,
exposed seniglmanuf actG¢EERS & HPR Fﬁf&ﬁ}}"e@s%ﬁﬁgrﬁw& o hewhga favetangially fiay e
| ayer.

Any seni - madiFaSEteadE bl ST SEERRR FEmiRe &hagk audeos Girae isg%l'-&"a%ﬁ%.f%@fﬂfa?i or

to the stzzaper; said Srst surface being structurable and substantially unstructured. The

15 method further includes the steps of:
b) applying a layer sensitive to irradiation on said first surface such that an
unexposed and exposable semi-manufactured stamper is provided;
c) enclosing the unexposed semi-manufactored stamper in a protective
package such that the sensitive film is maintained substantizlly unexposed; and

20 d) treating the semi-manufactured stamper, before performing step c), said
treatmnent including:

1) treating said second surface of the semi-manufactured stamper such

that a mean surface deviation value below 2 micrometer is obtained.

25 Such a blank stamper means can be manufactured without having access to the in-
formation-to-be-replicated. In other words, the blank stamper means can be manu-
factured without consideration to the pattemn or structure to be formed in the Opti-
cal-Discs-to-be.

30 According to a preferred embodiment the method includes an inspection of the un-

exposed semi-manufactured stamper after applying and drying the sensitive layer.



step of enclosing it in the package, will be rejected. The rejected

sem - manuf act ur ed stanpers will not be packed. Only high-quality

bl ank st anp&o9s/ssss ch pass the in- spection will becasHoesadzin the
package. 5 The above descri bed nethod provides the invention with
t he advant age of enabling an uncbnplicated manufacture of a
structured stanper. According to an enbodi - ment of the invention a
met hod of nanuiasituahaficared, iatk) seshmEiawhéoch aewfiifsas: qiaity prior to thst eps

of : 10 receiving a protective %Qckage cont ai ni ng at | east

one seni.- step of enclesing Hdn theppckegapell be rejected. The rejected semimeamiadigresai d

at | east one sem - ngnuf acture tamper fromsaid pro- ... tective
package;  Stampers will not vepackegxﬁjé&%l? ?%Hgi“gisg@mféﬁﬁé?h’@mfsé’o%é to

record an infqrnat i, at.- 16 . tern. and structuring
said first SEEY Oé%%“l?ﬁegﬁ‘élB?‘étchtg"&ﬁ&?}f*the recorded pattern such -
that a structured stanper is obtained. This solution provides the
advant ageous effects of reducing the costs and inproving 20 t he yield,
i.e. decr egiredboet detdribedraéBod potilles thespessionfwidbihel adivagiage of enatilinged
stam per. This is achieved since the structured stanper can be

obt d@i ned f momnchmpdieated manufacturesnfid stototured stampepehcdoydingdn ensmmbodir ocess
which is reduced to, an advant ageously . low nunber of steps., Since the
seni - manuf AR08 dhesinyepdon ?@%ﬁ%@?ﬁ%@“ﬁ@ﬁl@& g fiructured stampes GeEprisehEiet i ve
| ayer the rrg,lrll)%f@pturer-of-opti cal-disks is relieved fromtinme con- 25

sum ng and tHPPFcul t work such as providing a photoresist filmwith a

pr eci t hi ck- ccelERS tRevabL & E’ﬁf@inr‘ﬁ‘%\?ﬁ I e

manufgjgt urer-of-opti ‘(':CaeFl\i’?1 1,3?30%?2}?&&%3?9@ i t%asg%ﬁiegﬁ{w%ual ity bl ank
st amper, Whghfhdurlirseagyeradapted for fitting into his in- jection
moul di ng machi ne, the nunber of steps to be perforned by the manufac-
turer-of - opti cal - di sesovisgadidaattleasé ons kgmi-manufpotuged stamiper &roa saigpryHi el d i n
t hat proc- 30, €ess.

7 tectigdarkifiCoved yiel d | eads to fewer cases of rejection of
structured stanpers SOy ' j - S
structured stanper ﬁ’ég(\’/%ggﬁlerseefl ggygﬁeﬁgﬁ@r}ggea;sgok%gr@%h ?ﬁf"%am"z? étrt over
agai ms Whi gliyi pd udes the repetition of a nunmber of steps. This is tine

structuring said first surface in accordance with the recorded pattern

such that a structured stamper is obtained.

This solution provides the advantageous effects of reducing the costs and improving
20 the yield, i.e. decreased rejection rate, in the process of obtaining a structured stam-
per. This is achieved since the structured stamper can be obtained from the semi-
manufactured stamper by means of a process which is reduced to an advantageously
low number of steps. Since the semi-manufactured stamper is provided with an un-
exposed senisitive layer the manufacturer-of-optical-disks is relieved from time con-
25 suming and difficalt work such as providing a photoresist film with a precise thick-
ness on the disc-shaped member. Since the manufacturer-of-optical-discs starts out
with a high-quality blank stamper, which is already adapted for fitting into his in-
jection moulding machine, the number of steps to be performed by the manufac-
turer-of-optical-discs is advantageously low. This leads to a high yield in that proc- .
30 ess.



5 consum ng and can be quite frustrating, particularly when there is a
hurry to achieve - replication of optical discs with the selected

i nf or mat i on wabd/359¢3 ustrati on and the associ at ed ti mPGI&EL§01032 now
elimnated or significantly reduced. Hence, the bl ank stanper
means is transformable into a structured dt anper by 10 means of an
advant ageousl y unconpl i cat ed net hod, thereby enabling a manufac-

turer of optical discs to obtain a stanper provided with a sel ectable
structure by . - means of a quick and cost-effective, rre%hpd. -
Accor di ng t oThe imptwedneeld leadsitndeweieases shreie N FERSETEd SIS altis™ ng
an op- 15 tical disc conprises the steps of: minntad the rraeacs hag +
nmanuf act ur i RGCFCSRE Eib?"ﬁrpé’d’*é‘t‘aﬁﬁ&m | L&Q@Fﬁiﬁs }%Ete%’eel”ter‘}e‘g‘ﬁg HQESHess o
scribed above, . . a. iy aaac L X Sqi L ek St RARGE shit @
moul d; st over again, which fncludes tat £E8E3H ot bl i Sters! BRGE ol 2

replicasof sal sthd? SchleiiBen thes@istk kepl keachisvé he
a5 S%hgwtﬁ%g%% %%xle{%‘é‘%lﬁ& Fusthdirlg, pa Ak Be ey keac

mrror 1mage o tructure,; rer.mwﬁg{; said
replica frorephéaionmuf shtical discs with théselocteil fformation. eifio fiustration imd fleckage
is air tight and, when closed, it prevents 25 | ight fromreaching the
encl osed bl askodatadpiens delay aceow ebinpnekd ge signifigantlyirgdacedny sol vent
remai ning in the unexposed sensitive filmwll only evaporate until there
is a bal ance of concentration of solvent in the unexposed sensitive

2R a4 BRI S Sl

| ong stabili nce-a long

shel f-{pfe f | AR EEESRES SndsmEINSERhethd?, thereby enabling a mamafac-
8 16 Iﬁéarryeb?ﬁDescrlﬁ%tiorf of th% Dr aw ngs Y LFai guroe 1A is atop

view of a bltapl oFtopaBErdiscsaorobitaig atstarapdr providedivith aselectablet micture by
I nventi on.
means of a quick and cost-effective method.

According to an embodiment of the invention, the process for manufacturing an op-
15 tical disc comprises the steps of:
manufacturing a structured stamper from & blank stamper means as de-
scribed above,
fixing said structured stamper in a mould, _
injecting a resin into said mould to form a replica of said stamper such
20 that a structure in said replica is the mirror image of the stamper structure;

removing said replica from said mould.

According to an embodiment the package is air tight and, when closed, 1t prevents
25 light from reaching the enclosed blank stampers. Since the package is air tight any
solvent rexﬂaining in the unexposed sensitive film will only evaporate until there is a
balance of concentration of solvent in the unexposed sensitive film and in the gas-
filled space inside the package. This ensures a long stability of the unexposed sensi-
tive film. Hence a long shelf-life for the blank stampers is ensured. .
30



5 Figure 1B is a top view of the stanper according to Fig 1A after
structing. Figure 1Cis a schematic sectionl side view of a part
of the stanpernsaeeeording to Fig 1B. 10 Fi guicer/sidsiofozg fl ow
chart illustrating a process of obtaining a blank stanper ac-

cording to Figure 1A Figure 2B is a flow chart illustrating a
process of obtaining a structured stanper ac- 15 cording to Figure 1B
and 1C. Figure 3 is a schematic side view of a part of a plate to
be used for manufacturing a st anper. 20 Figure 4 is a

schemat i c sBeief Pratrigtide of teyDebwingrart of a bl ank stanper neans ac-

cordi ng an- enbodi mgn’f of the 1nvention. . Figure 5 is a schematic
sectional sFigarsiAvs eftop Nievbbha biakstpeperasasrdingiovmiirss embodimentmighe e 4,
additionally including a |ayer sensitive to irradiation. 25 Figure 6
is a schenefiVed®¥et i onal side view of the blank stanper neans according to
Fig. 5. after the creation of a pattern in the exposure sensitive |ayer.
Figure~7 is a schematic sectional side view of a sem -manufactured stanper
ob- pg?t -l tg@ﬁﬁ%&@%ﬁ%@ 804h e SLARRE 2 SHAMY o FiE1QUERer GeRites Y ecting it
9 - Figure 8 is a schematic sectional side view of the

sem - manuf act ured st nper, shown in Figure 7, after the etching
process butFigefeol€ is eschahatif sectionshapdesview farpart of the stemper according to

Fig 1B.

10
Figure 2A is a flow chart illustrating a process of obtaining a blank stamper ac-

cording to Figure 1A.

Figure 2B is a flow chart illustrating a process of obtaining a structured stamper ac-

15 cording to Figure 1B and 1C.

Figure 3 is a schematic side view of & past of a plate to be used for manufacturing 2

stamper.

20 Figure 4 is a schematic sectional side view of a part of a blank stamper means ac-

cording an embodiment of the invention.

Figure 5 is 2 schematic sectional side view of the blank stamper means shown in
Figure 4, additionally including a layer sensitive to irradiation.

25 : ‘
Figure 6 is a schematic sectional side view of the blank stamper means according to

Fig. 5, after the creation of a pattern in the exposure sensitive layer.

Figure 7 is a schematic sectional side view of a semi-manufactured stamper ob- .

30 tained from the blank stamper shown in Figure 6 by subjecting it to partial etching.



sitive material. 5 Figure 9 is a schematic sectional side view of a
part of a blank stanper according to a second enbodi nent of the

i nvention. wo98/55995 Figure 10 is a schematic sectional side ROTeSEIS®DN1032
second enbodi nent of a structured 10 stanper according to the invention.
Figure 11 is a top view of an enbodi ment 8f a bl ank stanper.

Figure 12 is a sectional top view of a package for a plurality of blank
stanpers. 15 Figure 13 is a sectional side view of the package shown
in Fig 12. Figre 14Ais a flow chart illustrating a second

enbodi nent @igare Beeshenfatiolstetional side viewiof gnfasdmamm@aahw stagrgper,

Figure 15 is_a schematic_ secti onal side vi eg/ £e as _shown in
Fi gure 3, Shu“"l igf é‘#fes?aaﬁiehé tChiBE PFOGESF ABE YHiPFF f&ﬁ“l‘ ﬁ] EctiedRPRBHF dFhYy

machi ne. JEgure 16 is a schematic sectional side view of an
enbodi nent éfﬁ‘é@‘b‘iaaﬁ%* st anper means including a | ayer sensitive to
irradiation Figure 17 is a schematic sectional side view of a

bl ank stanper neans shown in Fi gure 16, after shaping it for fitting
W th an inj egti@rn HoUtdeRaHaRENEdR] 5i3@ view of a part of & biank stamper according to

10 - gure 18 is a schematic secti onal side view of a bl ank stanper

means shown a second embodiment of the invention.

Figure 10 is a schematic sectional side view of a second embodiment of a structured
1G stamper according to the invention.
Figure 11 is 2 top view of an embodiment of & blank stamper.

A

Figure 12 is a sectional top view of a package for a phurality of blark stampers.

15
Figure 13 is 2 sectional side view of the package shown in Fig 12.
Figure 14A is a flow chert iflustrating a second embodiment of a process of obtain-
ing a blard stamper.

20

Figure 15 is a schematic sectional side view of a work piece as shown in Figure 3

after shaping it for fitting with an injection moulding machine.

H

25 Figure 16 is a schematic sectional side view of an embodiment of a blank stamper

means including a layer sensitive to irradiation

Figure 17 is a schematic sectional side view of a blank stamper means shown in
Figure 16, after shaping it for fitting with an injection moulding machine. .
30 '



Figure 17, after recording and devel oping an information pattern in the

| ayer sensi - . tive to irradiation. 5 Figure 19 is a schematic
sectional siy§oyieys of a bl ank stanper means shown in Pcﬁﬁgyéﬁﬂw
after subjecting 1t to ion etching. Figure 20 is ematic
sectional side view of a blank stanper ngans shown in Figure 19,
after renoving any remai ning portions of the |ayer sensitive to irradia- 10

tion. fa s%ﬂgr anﬁ Eﬁ%o'ngf‘cl&i N Hﬁﬁk%tmép frlmeaﬂ: 'sﬂH{«?ﬁ BA s a

schematic tdﬁ V|”ew 0 according to rst enbodi -

ment - of thepg‘y,e,rg 7. QRter fedGrdBh @RI ﬁéﬁw&f&n(&%ﬁﬁmﬁﬁﬁp@ttémli?ttﬁéllav@f kehsi-

di sc- shaped f pl ate nmenber havi ng ‘an-outer perineter 2 and an inner
peri nmeter 3.4vEhe itradigtiope- rinmeter forns an opening in the plate.
Figure 1B is a schematic top view of the stanper according to Fig 1A after
stuc- turing The structured starrper 5is provided with a plurality
of prot[usi schemati cal l.y indicat he surface
of the Sta w%ﬁﬁéschg‘fm‘%st%n sifle VIEO 67 Efeaist et ileatl s hB%ud 1o 5
an injection.nmoul.din o an- ot her version the
structured §§5"f‘r§e‘% C%Pﬁ)‘rl "‘Q&wa?ﬁ*@@%f I ndent ati ons instead of

prot fusi-ons. The purpose of the opening fornmed by inner perineter 3
is to enable easy i nstall a- tion of the structured stanper 5 into an
i nj ecti on MRk ivacicheatiavéotgnahsideview of 2 blajr&cstdmperim¢a15 showninl t en
resin in the center of the stanper. gure 1Cis a_schematic
sectional siRigurei ldwaitr eeomving Myrdmxwgrmﬁaomefdqu@* sensggve to irfadiarg. The
stanper 5 has a patterned side 6 provided with protrusions 7. These
protrulf onsti®®y forma spiral track, (Fig 1B).

11

Detziied Deserintion ¢f Embodiments

Figure 1A is 2 schematic top view of a blank stamper 1 according to a first embodi-
ment of the invention. The blank stamper 1 comprises a substantially disc-shaped
15 plate member having an outer perimeter 2 and an inner perimeter 3. The inner pe-

rimeter forms an opening in the plate.

Figure 1B is a schematic top view of the stamper according to Fig 1A after struc-
turing. The structured stamper 5 is provided with a plurality of protrusions 7

20 (schematically indicated with dots on the surface of the stamper in Fig. 1B) on the
surface to be facing a cavity in an injection moulding machine. According to an-
other version the structured stamper comprises a plurality of indentations instead of

protrusions.

25 The purpose of the opening formed by inner perimeter 3 is to enable easy installa-
tion of the structured stamper 5 into an injection moulding machine having an in-

jection inlet for molten resin in the center of the stamper.

Figure 1C is a schematic sectional side view of a part of the stamper according to .
30  Fig 1B. The stamper 5 has a pattemned side 6 provided with protrusions 7. These
protrusions may form a spiral track, (Fig 1B).



An enbodi nent of a nethod of obtaining a blank stanper neans Fi gure

2A is a flow chart illustrating a process of obtaining a blank stanper ac-
cordi ng to WOAS58998A. 5 Step S10 In a first BECEHEB/IO32

wor kpi ece 130 is selected (Fig 3). The workpiece is to be wor ked
into a blank stanper 1. 10 A suit abl & wor kpi ece conprises a plate 100
made froma material having a conpo- sition suitable for repetitive
heat cycling and having a degree of hardness such that wear is

! tical Discs. The
pl ate 100 (sE:eFD 2 1% plate of nickel

hav- 15 g a )ag m)pth_ae g05 The plate. 11,54 cording to an
enbodi nment , dqg‘-*“'e 18 agl“&i ﬁ@d«ﬂgysﬁ% # 8p1%eY %’8‘.’1‘%"}%%’?%%91"%% Sg%‘\%géﬁ’?éé'geousl y

snmoot h surfage--10 1 0.8 ssub- stantially glassy finish is provided.
Al ternati veI%g/"%tlglgI§%1\t{g‘leé‘%&‘s'61 Feated., e. g. by poli shing, ' such that a
sufficigntly snooth surface 105 is provided. 20 Step S20 In a
second process step S20 a first layer 110 (see Figure 4) is provided on the
sur - . Steef10805 of the plate 100. The layer 110 is herein referenced
to as a patten |ayer, since a pattern is to_be provided in the |ayer
110, as des&ﬂiab‘éfégﬁféPMQ anweBpiasgl 30ds selected (K1 @ﬂggﬁi"gﬁ?ﬁi’leﬁ? 1§ el nventi on

the first layer 110 i rovi ded by Physical Vapour 25 Deposition, PVD.
Accor di ng tdkf%fi(ﬁﬁ}é?t@rarstélg“g fhent this is achieved by evapo-

ration. According to another enbodi nent sputtering is used. The

| ayer 110 is made of a material having a conposition different fromthat of

the 10 R Shi€blOWoripiRcd B%%pﬁ% 4 peY 100LR288 drobhe mt@tA hhQfhghavempo-
s

different sensitivity to a el ected etchant. The properties of the
layer 110 anitidrhenifpibid foribpetitive hwat edling muddtaving a degree of hardness such that

12 . . ~
wear is minimized when used as a stamper for producing Optical Discs.

The plate 100 (see Figure 3) is, according to ar embodiment, a plate of rickel hav-
15 ing a flat smooth surface 105, The plate 100 is, according to an embodiment, ob-

tained by electroplating. Thereby an advantageously smooth surface 185 with a sub-

stantially glassy finish is provided. Alternatively a piate is treated, e.g. by polishing,

such that a sufficiently smooth surface 105 is provided.

In a second process step S20 a first layer 110 (see Figure 4) is provided on the sur-
face 105 of the plate 100. The layer 110 is herein referenced to as a pattern layer,
since a pattern is to be provided in the layer 110, as described below. According to
an embodiment of the invention the first Iayér 110 is provided by Physical Vapour
25 Deposition, PVD. According to a preferred embodiment this is achieved by evapo-

ration. According to another embodiment sputtering is used.

The layer 110 is made of a material haviﬁg a composition different from that of the
plate 100 such that the layer 110 and the plate 100 have different sensitivitytoa |
30 selected etchant. The properties of the layer 110 and the plate 100 are selected such



that the layer 110 is etched well whereas the plate 100 is substantially
insensitive to the selected etchant. According to one
enbodi nent wegssesse 100 conprises nickel, and the first | aper/SEINIOB
consists substantially of titaniumnitride. Titaniumnitride has the

advant ageous properties of being débositable by evaporation to a
controll able | ayer thickness, and it stands tenperature cycling very
vel | plus itthardyises 1a0dyeshte wellwheareas fileeplaterh0 is substargiallytivsamsyyyeltong
endurance is an inportant aspect for a stamper since injection

moul di ng i nvtb¢ velscteéptahiant.ve heating and cooling. 10 The first |ayer
110 can alternatively conprise silicon carbide, silicon nitride or
wol fram car bi de. According to an enbodi ment of the invention the

pattern layey 110 is provi W T, e 180 RLEDEL arned, | ayars thi, :

di. The thi c[&?‘ré% ' %" o8r F@%ﬁﬁ%@nﬁ%& ?’?ée 5@% r‘é*égﬁ“&r“*’mh%"#g%‘t% %%H“E@P v
protrusions ./ it NERE B M aT=Y="ola] v e el s s hel corre-
spond t% a o"é&%ﬁ%@%@% [B)T tés ofﬁﬁﬁgﬁgbﬁ{%@ 'dgg?ﬁsggésgiad{%%%&l and the
configura- propertie bPBeif depesihdd bysvansationsoubshtrdisbbsigartisknehes and
confi-guration of the indrvidual pits-to-be-obtained. The depth d2 of
the Dits in iastandd teomeratimecoytiingfvary wel@lvd it preddes a diabla surfree. Bhstedtd d be
about a quarter of the wave length of the |aser .used ._reading the

] & L v for L -
i nf or mat i on FerERTe FCliFgERERTange &can important asPece 7 FETPE HAES W nent of

the invention the layer thickness dl is in ¢t range 0.050 to 0.150
m cronet er . rggulgmgm D&&‘:E‘rpd:‘t(lﬁéeg"%hgf %Fdrg%lgl%bodi nent a bl ank stanper has
a pattegn | ayer with a thick- ness in the range 0.100 to 0.130

m croneter, but preferably thinner than 0.125 m - croneter. Such a
bl ank st anperhd Srsé Wiyl @ cioelttmatiedlocaniprign silivbn carkite, uilicoredtride or
stanper for production of standard s. 30

13 Agolfiracti carbidz. anot her enbodi nent a bl ank stanper has a pattern

| ayer with a thick- ness in the range 0.090 to 0.110 microneter, or
preferably 0.102 mcroneter. Such a bl ank stanper is saitable for

transtormat IXQC&I&IEI% 1§ af eHodiREnt U flvehBba Qﬁeof?éf?e'-m layer 110 is provided with

15 a predetermined layer thickness d1. The thickness d1 corresponds to the desired

height of protrusions 7 in the stamper 5 to be achieved. This height d1 should corre-
spond to a depth d2 of the pits of the optical disc to be produced, and the configura-
tion of the protrusions 7 should correspond to the configuration of the individual
pits-to-be-obtained. The depth @2 of the pits in an optical disc manufactured with

20 the stamper 5 should be about a quarter of the wave length of the laser used for
reading the information from the optical disc.

According to one embodiment of the invention the layer thickness d1 is in the range
0.050 to 0,150 micrometer.

25 ‘
According a preferred embodiment a blank stamper has a pattern layer with a thick-
ness in the range 0.100 to 0.130 micrometer, but preferably thinner than 0.125 mi-
crometer, Such a blank stamper is suitable for transformation into a structured
stamper for production of standard CD's. =~ - .

30



tion of optical video discs or DVD s. Accordi ng to yet another
enbodi nent a bl ank stanper has a pattern layer 110 with a t hi ckness
in the rangWQP86¥5t 0 0.082 nicroneter, or preferably 0.072PGFSESHRA .
Such a bl ank stanper is suitable when thejpptical-disc-to-be-manufactured
Is to be used in a CD player having a | aser working in the bl ue

i ght wave | ength region I ece

, on, 10 Step.S30 . The workpie 0,18
shaped and VAFCREMDE @ RUPRET e@@“’&%’%‘ﬁé’bﬁ*&%ﬂﬁ?%‘?" WP%%* +8yer wi ?’%‘%@ Tes
~are suitable for unt i N9 AR .ap ++Ri.ection. ooyl diag, i % @Sd=kdrUSHGRL ed
by step S30 ni"_ﬁ" P %gfﬁl‘lgoya 186‘1}'%‘lﬁéﬁxb%‘gﬁ'ieﬁgéyf%ﬁ%%%? " nne%&?)léﬁr"l "ﬁét{ér@

enabl es eas %lﬁ?ét%ﬁéf ORitebict hf wbEarEuEe into 2 sruckiBiRRimfer it frodfic-

i nj ection noulding chine having an injection inlet for nolten

resinin thcﬁoﬁ%ﬁ@ﬁc@tvﬁb@dﬁ@m}p@vﬁj'wen the stanper is used for
replicating optical discs, the quality of the resulting noul ded

di scs i5 optimzed when the nolten resin 20 Is injected in the center of

the nouldinig cavity. . The provision of an.inner perinet 3.n the
bl ank st anpércoRaing ke yaERahegEtudiment 2 bLaai| SATRATITAS A e ST 510 P &nd

user of the st er. (j.e. 1 n urer of Ooptical i1, n 1:.563) .40 have
e o SRS e Fangk N 568 HEhonl OB bARL iy 0 072 BiSESiehs
stanpers.  Seche biaflf S@gex@ae% du:aBi A RePIHESh RANQLL HENe th G0 MBHKET RGS YeS

punched so as to provi substanti‘al 'y circul ar inner perineter 3
(Fig. 1A) ofuskder BICIDsiSleaipeng hdber evarkiig-in the biue lighy waveilengthpegibact i ve

package. The punching is perforned such that deformation of 30 t he

wor kpi Hte is avoided. In addition to providing an inner perineter 3, the
bl ank stanper is preferably punched to obtain an outer perimeter 2
of a predet &2 839 di - |

14 ~amet er such that .t he. bl ank stanper. fdts 10 an, Lniec fL Al

moul di ng RCHICAOPEES EOe}S Sh“?gs “IL“ & d‘"‘l’cn%]‘e%r‘i L%‘Ile"rllgsn%‘tog“}“s"’ a‘r*“l"ewg‘l %cﬁ?%afi and

concentric W ihin.085s QW IR Ak itth B9 bRELE L on mouldin@ffRBine, as illustrated
by step S30 in fig 2A.
15
The opening formed by inner perimeter 3 enables easy instaliation of the structured
stamper 5 into an injection moulding rachine having an injection inlet for molten
resin in the center of the stamper. When the stamper is used for replicating optical
discs, the quality of the resulting moulded discs is optimized when the molten resin

20 is injected in the center of the moulding cavity.

The provision of an inner perimeter 3 in the blank stamper has the advantage of
eliminating the need for the end user of the stamper (i.e. the manufacturer of optical
discs) to have the bulky machinery necessary for punching out an opening in the

25 stampers.

According to a preferred embodiment the workpiece is punched so as to provide a

substantially circular inner perimeter 3 (Fig.. 1A) of the blank stamper before plac-

ing it in a protective package. The punching is performed such that deformation of
30 the workpiece is avoided. In addition to providing an inner perimeter 3, the blank

stamper is preferably punched to obtain an outer perimeter 2 of a predetermined di-



5 The resulting workpiece (Fig 4) has a surface 106, an outer perineter
2,---an i nner pe- rimeter 3 and a back surface 112. According to a
preferred emnbods/ssegs t he work- pi ece is a substanti aldor/smss/enssr ee,
di sc-shaped pl ate having a thickness of in the range 250 to 350

m crometer, preferably 300 micronmeter. Th&surface 106 is struc-

turabl e, but substantially unstructured. 10 The quality of the
surface 112 irfetef sidiodkt SRAgast fegpehitsshamiajection beouddiag npechitd The outer
stantially flat during the injecting noul ding procedure. Due to the

rel atively sard ianer permmsterhirekomsaiar ghdtchpcstappatin nh@owvpIbACETSE tl§Ff ace
irregularities of the back surface 112 are of great inportance,
since | arge W¥€face irregularities may cause bul ging of 15 t he st anmper
when nounted against a flat plane surface in the injection noul ding
machi ne and the high pressure in the noulding cavity during noul di ng

pressesgt he TdI:lﬁ resa{ﬁd%n\@%g%%gg@@ hésr%?sirféf% Psane og?.f ?Eﬂﬁeﬁéx‘ Df 86 $anapyfed

bul gi ng™woul In Inferiof qu y of thé resulting

noul ded pr odyfeter 3 2{¥ 2 badiOfurfdte 382! Aassding foq prefRrednddimenntieudos-

treatment of the surface 112 such that surface irregularities are
m ni m Zed. Thiese isrestbyemntizlinstrashéeepdisc shapeg pletediadingga thickness of in e
version of the invention. Surface irregularjties are asured in

st andar di zedrangna&P o 380 srcrpmates preferbly 30@micromstey. Thesudats HihE K¥sean

surface devi ati.qn err],. JJhe nmean surface deviation Rierr] provi des
a measure of fof e,a}%rsgb%a%%ﬁ!aws%wughe direction perpendicular to the

pl ane , of the surface. According to an enbodi nent the surface 112 is
treated to obtain a mean surface deviation value R err] below 2,0

m cromet er, PhégealtPHERhOs @b 112)is of importancel stidel tﬁak&@yﬁtb%lmnﬁtﬂc$ubs

obt ai ned when the nean surface deviation value R ex- 3 ceeds 2,0

i cromet er. semtaldi fig dwing e éfjectingimentding prvedwise Die an thaurelatbelamali
viation Rlerr] of surface 112 after treatpent is.less than 1 O mcropeter. -
15 thickmeselinmstaranis Beavaidanss PbFuHpes HTeEVaTHES St r’*’é%lba%‘b%ﬁ%%ﬁg to

DI N 4768, L AC- o di ng. t di ne| L) '
devi at i on vaioagrpatimeigrayy 915 188 SSHARE TRaRlarkieS i oAU b RUEREEE
surfacgsl12. g AGeRN - NohdlmBuRtclghinsta BIPPELERRY i i8/tht injection moulding

machine and the high pressure in the moulding cavity during moulding presses the

stamper against the flat plane machine surface. Such bulging would, in tum, lead to

inferior quality of the resulting moulded product.

20 " For these reasons the step S30 also includes treatment of the surface 112 such that
 surface irregularities are minimized. This treatment includes polishing according to

one version of the invention.

Surface irregularities are measured in standardized manners, such as according to
- 25 DIN 4768 defining a mean surface deviation R,. The mean-surface deviation R,
provides a measure of the average deviation in a direction perpendicular to the plane
of the surface. According to an embodiment the surface 112 is treated to obtain a
mean surface deviation value R, below 2,0 micrometer, sirice inferior quality of
replicated optical disks is obtained when the mean surface deviation value R, ex- -
30 ceeds 2,0 micrometer. According to a preferred embodiment the mean surface de-

viation R, of surface 112 after treatment is less than 1,0 micrometer.



5 has a val ue below 1,3 mcroneter. The arithnetic aver age
devi ati on erg’ is the arlthrretl c nmean val ue of all distances

t he surfacﬁ‘fﬂ 5%% to a nean surface line, each distance b@Fﬁ@Eﬁ%@é‘%ed
per - pendi cul arly to the nean surface line. The arithmetic average
deviation R err] is ob- 10 tai ned by al uation of the surface 112 al ong
an evaluation line. According to an enbodi nent of the invention the
back surface is treated so as to obtain an arithnetic aver age

f d t | . bel 0 t t 0,5
surface dev %kﬁ%%?n%ig G bR i ml SRS e 1 T EBToe g Y- val e
b eI ow 0. 1 o one e O@bgﬁﬁrﬁ{mftﬁ mh P8 k8. 3L ﬁ&?valxglz R, 1945 below 3

Since it is” h ect resent I nvention to si e proce ure
for the Na”khzurcm ter mrftﬁ&&%t@ﬂ s@faddl 1T Acdr&as to h%@c‘et‘edfeﬁﬁjﬁdménﬁmgﬁback
surface 112 shoul d preferably be executed on the bl ank stanper

bef or e 5t r ugkyaivatue Yelowur3 hecronreter. it to be noted that every step
in the treatnment of a stanper has a rejection ratio, i.e. statistically a
cer- 20 tain portion of the articl es will fail the quality requirenents

Der for m & he LPGRERBREC aFezesp devieion B it B8 Hoihmeas feeh vl RRALRIRR. &°
Sonel 1 e Bkt Skl oo S RRRERIRR, et 8o R MOyt 120
Figure 5). ‘;;bﬁdl%& tbvcﬁe héx&rsuéfa& Jife. SicariBAlead a9Riape bGIa6YA RAGE0BO6 tO a

sub- stantially even thickness.” The term"sensSitive layer" used in
this text cedped S}a%vslaaﬁon of the surfate i1V tafortgoaretediation ﬁmamﬁmvammgm ams
sensitivity to | aser exposure. The sensitive | ayer in_one
versi on of ehdbodhmenttdidhe inveption Swebackisuvkece isiraated po ag tq O}étamaafpﬁ'ém%m st.
30 The
sensitive | AYERSHETRE dpyiationdvale Rebelost fhidriczometsh og t lt?VSt]%l%wcoo%lﬂ ng.

Ther e- g é F rAflmrLstgl?ﬂk%geﬁﬁeB @ﬂ{boﬁle%ttl@%ka% ff@?ﬂé‘f)el%&s §9!s ﬁc%me-

evaporates, °t

irradiati OHL%SI:ﬁd dtyd ebrfacRyE|n. 120 is not I imted to the above exanples,
but can be sensitivity to beanms or rays of other irradiation such as
for exiEnple X-rays or

Since it is an object of the present invention to simplify the procedure for the Manu-
facturer of Optical Discs, the treatment of the back surface 112 should preferably be
executed on the blank stamper before structuring it. Furthermore, it to be noted that
every step in the treatment of a stamper has a rejection ratio, i.¢. statistically a cer-
20. tain portion of the articles will fail the quality requirements after the treatment step.
For these reasons it is advantageous to perform the treatment of the back surface on

the blank stamper 1 before structuring it.

~ Step 840- _
25 In a step S40 a layer 120, sensitive to irradiation is applied on the first layer 110

(see Figure 5).. The sensitive layer 120 is spin coated onto the surface 106 to a sub-
stantially even thickness. The term "sensitive layer" used in this text comprises sen-
sitivity to electron beams as well as sensitivity to laser exposure. The sensitive layer
is, in one version of the invention, a photosensitive resist film, i.e. a photoresist. .

30



ul traviol et rays. The sensitive |layer may be sensitive in.a
positive manner or in a negative manner. 10 When a positively sensitive
| ayer is usewd dgwgemxposed areas are renoved by the de- PCTSEISII0ENT
process, described with reference to Fig. 2B bel ow Conversely, when a
negatively sensitive layer is used the unéxposed areas are renoved by the
devel op- ment process. 15 The workpiece resulting fromstep $S40
( Fig 5) hasrip dehoifitve Sakfdr36a, 948l iAWkeform of a liqeidgBy apith vatiagkTheret ace
112, the front surface "140 bei ng structrable, but substan- _ | tially
unst r uct ur edfteF fte's bakdbietat b sugiidp athoantiobsdptns dvaparhtes gndemeg 815phidr e-
mai ni ng processing, for obtaining a structured stanper ready. for

i nstal I at i omonslignud, film. i njection nmoulding machine, is structuring the
pattern |l ayer 110, e.g. by exposing 20 and devel oping the sensitive

| ayer 120 and etching the pattern |ayer. Step S50 The bl ank
stanperg 1 r |t g £ ram. St 36..aL ) 4 S NS ed.1 L an )

wni oh dbes gt EBmE TRy PR 18U AT RRPE BE aphW ety A TR

“Whi ch pass 2g sensiti %@%@@ﬁ&b?ﬂg@&@oﬂk@qgﬁdkﬂoﬁs@ﬂﬁﬁﬁﬁﬁcﬁ@hpﬁﬂﬁhh?ﬂ@r
transport to an end user while preserving the properties of the
surfaces anal@sviblee raysexposed condition of the sen- sitive |ayer

120, as discussed in nore detail bel ow Bl ank St anper Enbodi nents
30 According to a preferred enbodi nent, the blank stanper 1 shown in Fig

1A has a cr.oss-section as shown in Fi‘g. 5. The.blank .stamper 1 is
provi ded wi t%eascggggf‘, ayer may be sensitive Il 2 pOSItIVE manner or 1t & Regative inalner.

pori etlr 3 WReb R RIS R Ghe gl BRIt e -
Struct urab) Qeloghténe préEsatsaibed WithlrEfesdrdead Fig. 2B below. Seaotdehygvlten &
anot her enbodi rent the bl'ank stanper 1 has a cross-section as illus- 5
trated in Finggathvely sensifiveelapbnizkisad drapercxpssal drems drayemevedrbyriar daveldtout
any sensi -

ment process.

15 = The workpiece resulting from step S40 ( Fig 5) has a front surface 140, an outer
edge and a back surface 112, the front surface 140 being structurable, but substan-
tially unstructured. The workpiece is shaped and adapted such that the only re-
maining processing, for obtaining a structured stamper ready for installation in an
injection moulding machine, is structuring the pattern layer 110, e.g. by exposing

20 and developing the sensitive layer 120 and etching the pattern layer.

Step S50
The blank stamper 1 resulting from step S30 or S40 is inspected. Any blank stamper

- which does not reach sufficient quality will be rejected. The specimen which pass
25 the inspection are placed in a package for enabling transport to an end user while
preserving the properties of the surfaces and/or the unexposed condition of the sen-

sitive layer 120, as discussed in more detail below.

Blank Stamper Embodiments .

30 According to a preferred embodiment, the blank stamper 1 shown in Fig 1A hasa

cross-section as shown in Fig. 5. The blank stamper 1 is provided with a substan-



tive layer, shaped for fitting into an injection noulding nmachine. It has a
surface 106, an outer perineter 2, an inner perineter 3 and a back
surface 112 WEPH558Y5 Ac- cording to a preferred embodGREH80HE?

wor kpi ece is a substantially stressfree, disc- shaped pl ate having a
t hi ckness of in the range 250 to 350 microfreter, preferably 10 300

m cronmetter. The surface 106 is structurable, but substantially

unst r uct r ed. tially circular onger parsueier 2@#6@@43@?3%’[01%5& nsrmftersi ahparmalsr §hown in
Fig 11. The bl ank,sta as.an_o > r ter of a_predet erm ned
measure so %’H@Srif‘lﬁ ?P} o'Bg & B‘F%rrag §| gguc bi2 }1,13?,1 Q‘knffg"éﬁaérﬁ Baé‘ke‘Surface
112 which has been treated such that surface |rregul ari- 15 ties are

m nim zed, as defined above. This blank stanper enbodi nent is, however

not provi dedA&\é&:iﬁn%% AnBARE PRLHIRLA the H@&%*é}a sl ok s-s8sich & itiasd ar ge

enough to ow a Manufacturer of Optical discs to provide the bl ank
with a sel eqrabl ¢ Fitner ie. the blarkndamptess aivarhiyered ribrabhl withost amypensis hown
in Fig 11 is providable for exanpl e Wi th a cross-section as

i |l ustated itiveFizget shiieg for Gtting gt® an 2Qection ”’iOLkﬁtg@Mh@ﬁt ¥ has gt swsface
enbodi nent the plate of nickel having a.flat srrgoth urda i % S
first polishélf,es W@Wt@%@é’ﬁrﬁﬁfcﬂ@f’s‘ﬂ?ﬁaé@ £33k sHEees | b dFighs eA‘C‘

Ther e- fter the.fl Syrf QALI_ﬁj&

negati vel y a‘i‘,otr?h'é%géir%ﬁeﬁ? Wstf% it ‘9%%? 1)? SRS Y or%ﬁs‘f Spnd

AZ RAY-PRO ¥ 1 5 %§0f 33§%§fdm%er H&dtﬁx
dried, and t ED{??Pe%F%{rEH ﬁggirgﬁ%éés\réledn%{er |s%8unch%d In the pl a[p‘r Thi’s

bl ank 3§ anpesoemhaoires! The sifarelbd i savpreiite] hueubsaktiah; uesndasedi bed
bel ow. In order to obtain a structured stanper, this blank stanper
enbodi nent i s advant a- geousl y structured by structuring the

sensitive film 30 . Further e dinments of a blank s r_are shown
in Fi gur es 1%6» Eg@ii%ﬁ@’q"ﬁﬁimﬁﬂ» 0r g 3.&.? tﬁx’n'}ﬁi s shon ﬁ"’.‘ Mk Aakl i mqgank QtaI‘"'D

18. A Eurther _Enmbodi pen AanL U
St anper has anc SR e aA” f?r%rsﬁ é’tl—:\‘S“ g ag/aﬁ%g‘{gg#l éaa%%g?g‘?é%%‘#(

obt ai ni ng aﬁ ROk SLATRGLL]Sfack 112 %@ﬂ&m«wnfe'ﬁ&%a% *Rh tﬁ@t s&nﬁcéfx‘re&tﬂaﬁ—
first step Saéw abTepate I s sel ected, as di scussed

connect$on WidshrEngtigizec abalfinedhboeal Tais Lﬁm'lemabbmbbéme&nt i9 010M$w-r
applied on the plate surface 105 (step $S40), and the plate |s shaped and
wor ked such not previded with any inner perimeter. Instead the blank is of a size large enough to

allow a Manufacirer of Optical discs to provide the blank wiik a selectable inmer
and outer diameter. The blank stamper shown in Fig 11 is providable for example
with a cross-section: as illustrated in Fig 3, Fig 4 or Fig 9.
20
According to another embodiment the plate of nickel having & flat smooth surface
105 is first polished to obtain a smooth back surface 112 as described above. There-
after the flat smooth surface 105 is provided with a negatively acting sensitive film
in the form of a photoresist, e.g. AZ RAY-PRO by Hoechst. The negatively acting
25 sensitive film is dried, and thereafter an inner perimeter is punched in the plate. This
blank stamper embodiment is placed in a protective package, as described below. In
order to obtain a structured stamper, this blank stamper embodiment is advanta-

geously structured by structuring the sensitive film.

30 Further embodiments of a blank stamper are shown in Figures 15, 16 and 17.



that its geonetry and physical properties are suitable for nounting in an

I hj ection noul di ng nachi ne (S30). The step of applying at
exposabl e | y@p8/358% i s nade in the sanme way as di scussed PCT/SESS/0t08tet ai |
above in connectiorn with Fig 2A, except that according to the Fig 14A em
bodi ment the layer 120 is applied directl¥8on the surface 105 of the plate
100. The exposabl e layer 120 is sensitive to irradiation, and is
applied for the purpose of 15 achieving a mask film The step
S40 according to the Flg'14A enbodlnent is made in the same way as di s-
cussed i n defdidrthed &ye 7 o rodyfi M apifacunge 3k Steempesnccording to
the Fig 14A enbodlnent the morkplece 130 conS|sts of plate 100
having surface 105 and 20 surface 112. Step S30 is perforned

Preforanly. NS L2 e et Py gk gfﬁ%%%&&?g%@fr@tc‘%p“%%bétﬁé&ﬁ%tfsasorder
of per- 525 hofvﬁtﬂ?%gmééeﬁsﬁﬁ%ﬁd‘iﬁaﬂ hed S SI0DLIONR EhiclngRe of othe

| ayer This 1’ bEcause r'ence to
thi ckness ofdikauesd 2bimyide ébove ThereBftarf arl eq)dsamertaﬁig@t)?ase
when applied by spin- coatlng, and herefore it is advanta- geous to

punch out t hepphipdminrthe tpletp savaael GShistdpi SHY), dmihe phaeissiaped anwarked sutthe
l-ayer 120 has been applled and dried. NMore particularly, the material for
formng 30 thaj fég,gq%oqmpe phvAiea) PeeRestIEEreSutble AONTSUBHNG I3 FIFFHEPTD| ank
st anper pl ate ccord ing to an enbodi nent of the invention. Wen
the Iiquid B0 eorarkinr 30 r ot at i onal

19 10 centre of the stanper plate the |liquid spreads towards the
outer perineter of the pl ate. Any thickness irregularities near the
centre of tHehddtep of whpikinpearcORRELKIE dMyee 120 is made in tHneewhy ab didetidedn of
the plate which i's renove mhen the I nner perineter 3 is ob-

t ai ned, e. g.inkigtgpustchieny connection wit 1th2uﬁev}ﬂ;‘&pt thahasonéngtto thsBig 14hatn-si de

view of a bl ank st anp .Sshown |
odiment the ?ayer 120 1s a’m\e’n sed tﬂrectlv on the surface 105 of the plate 100, The

exposable layer 120 is sensitive to irradiation, and is applied for the purpose of

sy
Ln

achieving a mask film.

The step S40 according to the Fig 14A embodiment is made in the same way as dis-

cussed mn detail above in connection with Fig 2A, except that according to the Fig

14A embodiment the workpiece 130 consists of plate 100 having surface 105 and
20 surface 112.

Step S30 1s performed before step S40 according to one version of the process.

Preferably, however, step S40 is performed before step S30 since this order of per-
25 forming the steps enables a more uniform thickness of the layer 120, This is because
(with reference to Fig 15 and 16) the thickness of layer 120 may beceme uneven
near the inner edge 3 e.g. when applied by spin-coating, and therefore it is advanta-
geous to punch out the opening to provide the final inner perimeter only after the
layer 120 has been applied and dried. More particularly, the material for forming -
30 layer 120 is poured onto the surface 105 of a spinning blank stamper plate, accord-

ing to an embodiment of the invention. When the liquid is poured near the rotational



3, after shaping it for fitting with an injection noulding machine, i.e.
after perform ing step S3 0. According to one version of the

i nvention t ¥ BVEA stamper 1 as il - | ustrated in Fi¥§GTERI08E aced
in a protective package for delivery vvithﬁgrt perform ng 10 step $40.

Figure 16 is a schematic secticonal side view of an enbodi nent of a bl ank
st anper including a layer 120 sensitive to irradiation, buf before
shaping it feentreicftinsfemipenplete the liquid spicads iovarapiie Ausyy praERsteect fote.
before perform ng step, S30., 15 . .. Figure 17 is a.schemmtic sectional

si de vi ew ofPige 'Hliﬂgf’%?ﬁﬁégﬁﬁ’éléﬂge%ﬂ%ﬁ? fenTe o the If’r]‘%tj P‘%ﬂil% coéillct"‘é?atgﬂalbi ng

i de i ew ofP#eoPBHICS AT RUARS S itk 0 SFurE 18, “AFCerCh
ss0. ' 20 DapltlaRRiGd of ks AR WA RN WA i fiippeier 3 s 8540

sensitive tq.itradiaty g@nctBhgsents the probl em of enabling trans-

[

port of the ank ‘St anper 1 Without damaging it. For the purpose
of preventing unwanted exposure of the layer 120 the bl ank stanper 25 1
according to Fig. 5, Fi % 16 or Fig. 17 is placed_ in a protective_package,
as illus- Figure t5iataesthomatic spcteme! side miey 2Aa blarkstamperal aspleovwa sk Hgare
conprises walls designed to_ . .. prevent exterpal irradiation fro

penet r at i ng 3 Gfter sapies Bdosfiffgawith an mjection *[f}?é‘i‘{:}{l%ﬁ%@c'é{%nbsra ?{&Qﬂﬁﬂrﬁl’ Fig.
4 has vul ner.abl e faces 206 and 112. b { LD s Her B85 i1-

prot ect ed f#%%ﬁ@e?ﬂ;’t’rocmﬁ‘ﬁafdé{&% F‘%gg‘t %galﬁ?ﬁlooﬁtge %&&gﬁ?%gle%‘_gt}s Vo ac--ertie‘h il _
cording {0 gl BHLTS is'18edd AN prORRE abReg’ D Belivey HiBRGK padolifiigsed
o hold a

pluraligy ofstdy 8ks 1 such that each stanper surfaCe 106, 112 is protected
from be- i ng danmaged. Like-wi se the bl ank stanmper shown in Fig 15
has sensitive surfaces 105 and 112. A suitable package is

Ig,:)i)ufs E); a;egﬁ;{;gg{éi }tgh, é(zngsogpxg.ggo §§§%{%@ﬂ§1di_aﬁ_§«iéiw %? (a?xtx iex%%%liixégzﬁ o\fiaet} ax%I st p%f': kage
' including & laver 120 sensitive to irradiation, but before shaping it for fitting with an
injection moulding machine, i.e. before performing step S30.
15

Figure 17 is 2 schematic sectional side view of a blank stamper means shown in

Figure 16, after shaping it for fitting with an injection moulding machine i.e. after

step S30.

20 Transporting a blank stamper

The laver 120 being sensitive to irradiation, presents the problem of enabling trans-

port of the blank stamper 1 without damaging it.

For the purpose of preventing unwanted exposure of the layer 120 the blank stamper
25 1 according to Fig. 5, Fig. 16 or Fig. 17 is placed in a protective package, as illus-
trated by step S50 in Fig 2A and fig 14A. The package comprises walls designed to

prevent external irradiation from penetrating into a stored stamper.

The blank stamper shown in Fig. 4 has volnerable surfaces 106 and 112, both of .
30 which must be protected from scratching during transport. Advantageously, ac-

cording to the invention, the blank stamper is stored in a package devised to hold a



The package conprises a housing 310 having inner walls 320. Two opposi ng
i nner wal | s 320 are provided at a predeterm ned di stance from each

ot her, and w®ue9ssshdss are provided with shaped porti ppg/spahibr
hol di ng a bl ank stanpers having an outer perineter of a

predet erm ned neasure. The shaped portior2) are grooves adapted for 10
allowi ng insertion of a blank stanper. Fig 13 is a sectional side

vi ew of the pag hs i j Th KAJe 1haST BNis nrotected HO0H -
phaekAoss SaaN1 Sichihgt debh sagg%&asgégg@ 1ha 180 protected &A%

bottom wal | “340 provided with recesses pted for réceiving

stam mg pensgedlikbpeisatischlatiosahiper khewBGOFRasS Atk iclidivewatiics/ 0
having means 380 for 15 = urging a stored stanper towards a correspondi ng
recess 350, 105 and 112. Axmiteblsi pagkegs isnBusieated timFigf 12 he package, there is
provided an inlet 390 for an anti- oxi dant, such as nitrogen. For
t he purpose of enabling efficient filling of anti- oxi dant there is

al so provid : tl et 4Q . that a gas f, through t ackage 20

can bo oot arias e Ip R vup e & o ferldRe 200 25t oRieivgER sesers 1

val ves. Th€The n [ <] L JRANS. Se&l RANS, 410 The
seal i ng rreargmfﬁk? ci uges Shi’n(ﬁ?ﬂh?:tilrou éigl@??‘ls‘ﬁrggseé?@ %ggggglg%@gt]ﬁ“én
enbodi ment . walls 320 are pﬁﬁd&&@&tr%x’e@eteﬂnmﬁQﬁétm&érh%a@l%ﬂﬁg,%dd%éiv(raﬂsi ght
and, when closed, it prevents ) | ight frbmreaching the encl osed bl ank
st anpers. Sarecgrovidedpraitk shpped portionst33ghfor njding & blank sokpest heenmenionte:i n

t he unexposed.sensitive?gi Imwi |l only evaporate until there is a

bal ance of BEABEHE O4ARSRARIYBEd BISESYIR. The ShARSE PO5ERNSs aFpsgropves #dapiadaisd i n
t he gasy SRS I O =Y | a iingide t he package. This ensures a | ong

st abi Iall%ty o?ll?ﬁg‘&fﬁéy’§8§§§a§°i%’§1 S?{"‘mpe" tive film Hence a |ong
shelf-life for the blank stanpers is ensured. 30

21 The provision of blank stanpers in a package has the advant age
of enabl i ngFigh#s is a sectionslesidd vietwsRhe Phciedple stalvndh T8 100 TRk L0 Anks
whicth are easily transfornmed into structured stanpers ready for
use in an ihingebpemrwall 3#hproveddd wih recesses 350 Aleptascied useeivfig bbtdismg a
o bt i ot nBtra, B openahle/glosEulid 3G has an inner Wal S0 having meass 380 for P 00>

15 urging a stored stamper towards a corresponding recess 350.

According to one version of the package, there is provided an inlet 390 for an anti-
oxidant, such as nitrogen. For the purpose of enabling efficient filling of anti-
oxidant there is also provided an outlet 400 so that a gas flow through the package
20 can be obtained. The inlet and the outlet are provided with closable valves. The
package is sealable by means of sealing means 410. The sealing means 410 includes

a rubber strip seal, according to an embodiment.

According to an embodiment the package is air tight and, when closed, it prevents
. 25 light from reaching the enclosed blank stampers. Since the package is air tight any
solvent remaining in the unexposed sensitive film will only evaporate until there is 2
balance of concentration of solvent in the unexposed sensitive film and in the gas-
filled space inside the package. This ensures a long stability of the unexposed sensi-
tive film, Hence a long shelf-life for the blank stampers is ensured. .
30



illustrated in Figure 1B and 1C Ste S110 10 The nmet hod

i ncl udes obtaining a blank stanper, as illustrated by step S110 in Fig

2B. The acdtiDg8/5398h of a bl ank stanper 1 may i ncl ude unpackRCER{SEISIGREAK
stanper 1 fromthe package in whi Clh it was placed by the supplier,
as described in connection with B gure 2A (and 14A) above.

Accordi ng to another enbodi nent of the invention step_S110_i ncl udes
at |east stdpe rsovisiosad tlenk s$sawpemssn a package sctie ggpantage of enabimataaft er
in step S 120, pattern of .protrusions 7 is created in the pattern |ayer
110, whi ch ViETUEACTEIRE Og 881F% 1K A0 APUHEUDSRATYAICIHTE SRR G ETDE 51a 1) .

1107 20 stostuged ffapef AR ARy SRR An OMBEERESEREN lamer 10

the resulting structured stanper is ready to be fitted into an

i njection nmoul ding machine (S 160). 25 As illustrated in Figure 2B,
the pats ern ACpRRkinG SodRistdd: itnieledstomer a very |im ited
number of stéps to be performed. This explained in detail bel ow

Step S130 Figure 2BAsrastlowichar 1§ usirtiag30propt yuriebzBiinga Patcterd stanpreat ed
in the sensitive |layer, 120, This 30 may be achi eved by setting the

bl ank 1 shommﬂmwﬁmﬂ%ﬁﬂdQQn an exposure de- vice, where a
nodul ated | aser beamis controlled to radiate parts of the surface 140

22 of the photosensitive layer 120. In this manner a pattern of
rounded andégé_%;ﬁ@e surface areas are |l eft unexposed on the

wor kpi ece 130 pattern may include a spiral track of such
expose@ ar egheQfethbé iledRsdrshingebiaalk 8fandp®®, a5 illustbated by @rgeS I HeindRika
pattern has been exposed onto the photosensitive |ayer, the blank

stanpers 1 RB. heacquisiion ofe biehk sthraek 1stanpmiude inpatkisgtaddaskictampeatl t he
exposed ar-

from the package iz which # was placed by the supplier, as described in conmection
with Figure 2A {(and 14A} above. According to snother embodiment of the nvention

step S110 includes at least steps S10, S40 and 530.

15
Step S120
Thereafter, in step S120, & pattern of protrusions 7 is created in the patiern layer
110, which vields the desired structured stamper 5 (see Figure 2B and 1). Alterna-
tively a pattern of indentations are created in the layer 11C.
20

Step S160 _ |
After structuring the blank stamper 1, the resulting structured stamper is ready to be

fitted into an injection moulding machine (S160).

25 As illustrated in Figure 2B, the pattern creating step S120 mvolves only a very lim-

ited number of steps to be performed. This explained in detail below.

Step S130
First, in a step S130 (Figure 2B), a pattern is created in the sensitive layer 120. This

30 may be achieved by setting the blank 1 shown in Figures 1 and 5 in an exposure de-

vice, where a modulated laser beam is controlled to radiate parts of the surface 140



eas of the sensitive |layer 120 are renoved. This may be achi eved by pl acing
t he bl ank stanper 1 in devel oping solution. After the devel opnent
step the seWs)BIsSFWS | ayer 120 has indentati ons expospogssesidiene
parts 150 of the first layer 110, as 10 shown in Figure 6. At this stage
the exposed blank 1 may be better ternmed 22 be a sem - manuf act ur ed
stanper 1. In a subsequent step S 140 (Figure 2B) the

sen - manuf acsfithe photaanstivd e e2Fi PUhR minmer a fajtahbof foRpliedlahd eRBgefech
process. Etching may be perforned in a variety of different

manners. |t wf&vfsaw@@a fevtrspoetd or ﬂﬁdwby\mcp 80c Aihapattetshody itudya use
of a wdg&ch ant ep etching with use of liquid
etchant the %}efﬁ‘ g OF et sed aregepnihg hopsrnsivedaver 129 o bath with a
liquid which reacts with the material at the exposed surface parts

150 of the first layer 110, and thus indentations 160 in the first |ayer

110 aresgeng ::ethh c%ahaPQt’t-'Prﬂ hﬁ?gﬁ el LAYsE4 bhtq thP ‘mtosnnsn 0{1@&&,%@@1&9 ocess

i's controlle e et chl ng ‘causes | hd tatlons

first layer gtd@yhavisdeveloet s il b!/autkh;@arﬁ@éfe’ Witeabe Mgk thatakie E&aﬁo%%h of

t he open- ings in the sensitive |la 120 (see Figure 7).
Accor di ng t ccasré therbrmgitiveriey @HdOmanm é‘fhmmayés achizied byaﬁzbmgndwa‘l rst
| ayer 110 consi st.s stantial]l]y of titaniumnitride._ The etching

liqui d used Flatk Hexpeeh 1 “p(d@\f%gﬁ% g sgintion. &dter the develonment steprhe sersifive act s
the first,l 110 _but. ot the plate 100
517 " R AR e o 110

eAp0se 100! B8R B g s B R VAR AL il AR B ot o
2B) the renegaﬁixqguvﬁgﬁémﬁm‘&;wﬁ &he sensitive |ayer 120 i s renoved,

i elding a stanper surface vm?h a pattern of protrusions 7, as illus-

y g nmp p p

Iz a subsequent step S140 (Figure 2B) the semi-manufactured stamper 1 (see Figure
15 5} 1s treated i an etch process. Etching may be performed in a variety of different
manners. It can for example be performed by dry etching methods or by use of a

liguid etchant.

‘When etching with use of liquid etchant the semi-manufactured stamper 1 is placed
20 in a bath with a liquid which reacts with the material at the exposed surface parts
150 of the first layer 110, and thus indentations 160 in the first layer 110 are gener-

ated (see Figure 7).

The etching process is controlled such that the etching causes indentations 160 in
25 the first layer 110 having substantially the same width w; as the width of the open-

ings in the sensitive layer 120 (see Figure 7).

According to one embodiment the plate 100 comprises nickel, and the first layer 110 -
consists substantially of titanium nitride. The ¢tching liquid used in the etch process -

30 S60 is selected such that it acts on the first layer 110 but not on the plate 100. Hence



trated in Figure 1C and 1B. Since the thickess dl of the |ayer
110 is predeternm ned, by process step S20, and 10 the plate 100 is not
et chabl e byMh¥/5&¥¢hi ng sol ution the depth of the indentati 86%/SE8S/01032

substantially i ndependent on the etching yariables. Thus, the
height h[err] of the protrusions in the stanper 5 are provided with an
advant a- geously high accuracy, thereby enabling the production of

hi gh qual i t ythoptdestations 160 wilkegch thrpagh therfinghlayer L Qayd gspeseqprens hel

depth of the pits. . ... . Lapmanufacturer of optical discs having
an anount . ofe’;lp‘ﬁ‘?ailﬁﬁfﬁf b ?bi’}ﬁge%:& as'i’u"‘ﬁ“g‘pﬂainc%@(f “sp'such as for exanple a
musi ¢ recordi ng or conputer data, can advanta- geously acquire a
package of bl ank stanpers and, using the relatively sinple nmethod 20

il lustrated ¢, Ki;gp2B, provide the desired structure thereon.

After structﬁ?’?’rﬁ‘t‘he bl ank stanper 1, the resulting structured stanper is
ready t® be In a subseqdert beg S130dFipure OBy chd remaimimk ongormeafiths ecfSi6Od)ayer 25
A Further Enbodinent of a Bl ank Stanper .. Figure 9 is a schematic
sectional sil¥ isiremoutd, yigding tzaphl simkacstvithe patem elcwretmisions 7, as ilhasg to
a second enb_odigeng. of ;Qe i,nvention. The bl ank stanper 210

i ncl'udes a prafeln onsidi g substantially of nickel, and 30 havi ng a
flat snooth surface on which an etch-stop layer 220 is provided. The etch-
stop layer may consi st essentially of gold provided as a tight skin for
Preventing &ince the thickness d1 of the layer 110 is predetermined, by process step $20, and24
etch solution fromreaching the pltate 100°during the transfornmation of the
bl ank 10 the plaaenp00 1216} stehiadlaby thamthingdohitvnrhe depth of the indentations is

substantially independent on the etching variables,

Thus, the height k; of the proirusions in the stamper 5 are provided with an advanta-
geously high accuracy, thereby enabling the production of high quality Optical

15 Discs having a high accuracy as regards the depth of the pits.

Hence, a manufacturer of optical discs having an amount of information-to-be-
replicated, such as for example a music recording or computer data, can advanta-
geously acquire & package of blank stampers and, using the relatively simaple method

20 . illustrated in Fig 2B, provide the desired structure thereon.

After structuring the blank stamper 1, the resulting structured stamper is ready to be

fitted into an injection moulding machine (S160).

25 A Further Embodiment of a Blank Stamper

Figure 9 is a schematic sectional side view of a part of a blank'stamper 210 accord-

. Ing to a second embodiment of the invention.

The blank stamper 210 includes a plate 100 consisting substantially of nickel, and  _
30 . having a flat smooth surface on which an etch-stop layer 220 is provided. The etch-
stop layer may consist essentially of gold provided as a tight skin for preventing an



Anot her | ayer 230 is provided on the etch-stop | ayer 220. The layer 230 in
the blank 5 st anper 210 corresponds to the pattern layer 110 in the

bl ank st anpeo 94i559h0WN i-n Fi gure 5. Ac C orpaiTkob/01032
preferred enbodi nent the disc-shaped multilayer menber conprises a
ni ckel plate 100, and | ayers 220, 230 . THe disc-shaped nultil ayer nenber
I's sub- 10 stantially stressfree having a thickness in the rarge 250 to

350 mi cr onelefih, soRitedefem reaching thdpMt30Eb Mueh PR EMmsIothRibAYE hBRokS
structurable, but substantially unStructured. The | ayer 230 has a
t hi ckness catargep@idiing ¢ enactdedtsharoperpi t s-t o-be-forned in an

optical .disc. 15 According to one version of blank stanmper 210, the
| ayer 230 consists essentially of chromium A | ayer 240 sensitive

to irradiation s ,provided over the |ayer 230, ~ . 1.anesbl.ank st anper
210 1 5t r an e RUEh TG0 2 e R esbEh-shicleven 2o e e 2 e LA

ten 200 SRS R RIT bAR e LIS SRR el 1SR BAME, (o

adapted for F?%ﬁ-gisljg chromium According to a preferred enbodi nent
t he etching r chromumis a m xture of Ce(SOerr])[err] X

2(NH err])2SOerr] X 2H err]Oand HOOderr] X Herr] QO Figure 10
is a sectional side view of a portion of a structured stanper 250 obtai ned
25 f r om AdebediRg $a appferred embodiment the dispsheprsdrmelifigdr esmbeafcompisssess

of Qbtaining a Struct d Stanper ccording to a.further enbod] ment
gf tlhe p(rj oc %ckeiQ?ﬁ%Eégﬁn%p‘?‘g%és@Os?%%sTge gﬁjsna' ed muktgmﬂzrg%@;);%u *as
i sc a | : . «nSt 8 ; ..3Q..

ot SR, WAL RIS e B 2 BsoSh 880 SR e e

pl as ”? ﬁt ChbRE300 microme®dr. THE 1dyek 230 Py6thudthRBl TRt sutStRERRY %nE@*&&ﬁfeﬁgSt 0 as
i on et chi ng.

The lzyer 230 has 2 thickness corresponding to a depth of pits-to-be-formed in exn

optical disc,

15 According to one version of blank stamper 210, the layer 230 consists essentially of

chromijum. A layer 240 sensitive to irradiation is provided over the layer 230.

The blank stamper 210 is transformable into a structured stamper by meaus of the
advantageously simpie method described with reference to Fig. 25 above, The etch

20 step S140 is modified in that the selection of etch liquids is adapted for etching
chromium. According to a preferred embodiment the etching for chromium is 2
mixture of Ce(SO4), X 2(NH;)2S04 X 2H,0 and HCIOs X H,0.

Figure 10 is a sectional side view of a portion of a structured stamper 250 obtained
25 - from 7 blank stamper 210,

A Further Embodiment of a Process of Obtaining a Structured Stamper

According to a further embodiment of the process the general process steps S110,
‘and S160 remain as disclosed above in connection with Figure 2B, but step S120 is .
‘30  modified to include ion machining, reactive ion etching, ion milling, plasma etching

or the like, Such treatment is herein referred to as ionetching. -



The treatnment nethods naned above are known nethods within the art of

surface structuring and therefore no detail ed discussion of these
wi Il be i ncWOP8Es48r e. 5 The ion etching process gi veBCHSHEMIM2I n t he -
etched areas corresponding to a tine paraneter. The process al so
depends on gas pressure and ot her t echni c&l par anet ers whi ch can be

determ ned by the man skilled in the art w thout any inventive
activity. Thus, after determ nation of the technical paraneter values to be

used, such as e.g. gas pressure, type of gas and /or ions/plasng,
vol tage et c.mqﬁe%@ﬁﬁwms%m%@amd Bout abrokr v SRS FERRABR TG uhacs

duration of the ion etching process.i,e. the timg . ... .Daraneter.

Accor di ng t S IRREEE SR CHER S *f%(g&f“ﬁ%%fsf"b‘hm?ﬁg?&t?ﬁe Sl ihe “{Lge%b‘ﬁ{‘i' nued
until a depth dl is reached. This depth dl1 corresponds to the
desired hei ght of protrusions 15 7 in the stanper 5 to be achieved (Fig
20) . This heftghion@ictihgptatesogives padapthtia the etched arcad@pirasgthdig thetpiet s of
the optical disc to be produced, and the configuration of the

pr ot r usi ons parahetat. Cheoproesssahsd dapenies on @as prassureiand osfiertiheluitoaliparatneers
pits-to-be- . obt ai ned. The depth d2 of the pi.ts in an optical disc
manulLf act ur SWhigh cAn bedetrained by the man s 'ﬂéﬁé@m%'é"% Ut 2% §iaPEeS of the
wave |ength of. the.l aser used for .reading the i.n- 20 formatjon from.the
opt 1 cal i st ThdY St G GRS BF Wiketiee Peainpisn ur BT B b Pesd. ST,
bl ank stanpgy. ot Fl QT _ . B, Wale¥ ~devekapi ng
an ‘i nf or mat ?{S)ﬁ %gé? g?erfls?}r?’ Fﬁ)e% %ﬁ W?I/%ﬁégf/@;éﬁ % @8&%%9%%’2?%&0%(%{ ion
pat t er po has peiRd dres0k deferddehooh e Bmskoh o Mislid etdiifls 66 RYs 25, the PQEL I ONS

£

122 remain. The cured portions 122 correspond to posi?l ons on the stanper
means 1 whempargmeteern protrusions and | and areas are to be provided. Hence,
t he cured portions 122 together forma mask film 124. The
ion etching process will |eave | and areas corresponding to the areas where

he 30 Kk i d il i.al _where there..is
bhot or esi st Arate ¢ of eRbShm ARG the e R BB Bl B o i S Bl Pl E, "as

i2|6| ustrat ed geBf'q9 i€Peached. This depth ¢1 corresponds to the desired height of protresions

15 7 in the stamper 5 to be achieved (Fig 20). This height di should comrespond to a
depth d2 of the pits of the optical disc to be produced, and the configuration of the
protrusions 7 should correspond to the configuration of the individual pits-to-be-
obtained. The depth 62 of the pits in an optical disc manufactured with the stamper
5 should be about a quarter of the wave length of the laser used for reading the in-

20 formation from the optical disc.

Figure 18 is a schematic sectional side view of a biank stamper 1 shown in Figure

17, after recording and developing an information pattem in the mask film laye

120. An information pattern has been recorded into the mask film 120, and cured
25 portions 122 remain. The cured portions 122 correspond to positions orn the stamper

means 1 where pattern protrusions and land areas are to be provided. Hence, the

cured portions 122 together form a mask film 124.

The ion etching process will leave land areas corresponding to the areas where the .
30 mask 124 is present and will remove material where there is no photoresist present

thus giving the plate a structured surface, as illustrated in Fig 20.



Figure 19 is a schematic sectional side view of a blank stanmper means shown

in Figure 18, after subjecting it to ion etching. The ion etching
process weawg of)gvoonl y on the sanper netal, but al secaidresiv®si he
cured mask portions 122 such that they 5 become thinner. This is
illustrated by indicating thinner portio2§ 122 in Fig 19 than in Fig
18. Figure 20 is a schematic sectional side view of a structured
st anper shown in Figure 19, after renoving any remaining portions of
the cured mask portions 122. Optical disc replicas are produced in

an ef fici enFigmndRis ascliahitovectidnatendd dewurfer blank stampef swets shdwulisks
receives a sem -nmanufactured stamer enclosed.in a package; and
removes t heFimine 1dnefiarasoiectng itanpe etohingn g0 SEREGDT OAESIWERSE Bpbenly

DT s e e s LR LB P10 50 Bl "
sereitis' | Bt BoRSECTHRIE R Or ORI S i PR BBl 2

a noul d. Reg{j:%sl;@_re produced by injecting a resin into the mould to forma
replica of the structured stanper such that the structure in said
repl-ica is a mrror inage of the stanper structure, and by

renmoving the replica fromthe mould. = | . . A
CLAI M5 Figure 20 15 2 sckamatiscseotional sidedviny of ssumucturash SfsRes shews i Mbere

t he met hod ising the steps.of: 5 - | sel ecting a

subst anti al ﬁ§angé§‘€3§%é{5"&ﬁrﬁé' 3 m{’ﬁﬁ@?‘qﬁ‘é\?ﬂﬁ%‘g cpred gask portions 5] tially
flat fj,rst surface (105; 106), and a second surface (112) form ng a back
surfa é) of the sem -manufactured stanper; said first surface being
struct ur abl eyangh $ULSEMAzs are produced iftlnVefHBRAT Hehdrad foll Ak AL firhaReuRy the
steps of: B b) “ applying a layer (120; 240; ) sensitive to

i rradi at i oncBepaedldiifiisiateisey £ sasi-t@nnfactlebjtaspehetdlatedan apmkpgsentd and
exposabl e sem - manuf actured stanper is pro- vi ded; c).

encl osi ng ( B30yvestbe sepkpesERcEsnd Stemper Foruhepaskantp dr STUPtEop StimaRer is

tive package, such . that the sensitijve filmis maintained. substantiall
unexposed: Qp@ned by expqgng the sensﬂwec fayst iSAGS (SE6P7Y AR TEgHpe B?"Eﬁff‘ug‘é‘h
stanpqss, befgna peld QiR sHHER or said sensitive fayer in accordance with the recorded

pattern such that & structured stamper is obtained. The structured stamper is fixed in
a mould. Keplicas are produced by injecting a resin into the mculd to form a replica
of the structured stamper such that the structure in said replica is a mirror image of

the stamper structure, and by removing the replica from the mould.



15 c), said treatnment including: dl) treating said
second surface (112) of the sem -manufactured stam

per such t hWO %/5R¥94n surface deviationmvalue (Rl err]) bel owPeTSEsvaat er is
of provi di:?,? a sem - manuf act ured st anper,

obt ai ned. 20 2. -

t he, met hod conpri si ngT%%s%Ltfin hReplaced a) selecting a
substantially disc- shaém,’ﬁ o havi ng a subst an- [= tially _
flat first surface (105 I sedohiMSurface (112) ﬂ‘HSrﬁH‘E@Tdﬂ&lEKN!
sur face of the sem -nmanufactured stanper; said fifr st sHEP@{EDbei ng!

structurabl e and substan- 25 tially unstructured; charactertzed-by-the-!
steps of: ot e eae. ARPLYiNG @ layer (120, 240; ) sensitive to
i rradiati on Jof* ‘S‘%tpﬁ;c"f hEPVIRS ﬁéé"m’ma’%“‘“‘cﬁ(‘fgﬁa&ﬁféh that an unexposed and

exposabl e sefi » R Hred. er 4s pro- vi ded; c)
g e e

encl osing ( sem - manuf actured stanper in a protec- 30
tive pagkagegjsuch thaeleblfg seabibatyalf dikshSpTrh&hBENGA0THREHAD @t kah-
unexposed,; a_ﬁdq - ° dl) yf ?preati ng ?@30? 'Epﬁheg Sitstah

sem - manuf adialiyetht Sirshqeiace YEdridshentior sdcogd stefpce (112) forntihg adack surface
treat ment including; - . d2) shaping (S30) an inner
perineter offfiesaenmapuregtuaed siampertsaid first surface being structurable gt substan-

3. A nethod of, provi di ng.a sem -mn&u{agéured stanper, the met hod
conprisi ng tieY FepEcyfed; characterizga by the steps g8 ecting a substantially

di sc- shapedygenber (100 - k] bsthan. .. . thal.ly flat, first .
sur f ace (10@“3106), éﬁ%&%ﬁ@%é%%aﬁs%dﬁjf‘ g@e?fﬁ%‘lef%l‘ﬁﬁ%haxBgc,sﬁldsﬁﬁt sufasey
of theisem {E8)LuBE h:fl EleRBBI andahobdHIe seithlaRG R RA! i J,abl e and
subst an- (%) tial ILy unstructur ed;)&'l'ghar ac?erlfwzaggﬁbf}?%ﬂgts §E§§579

b) vajzdl yi ng a | ayer (120; 240; ) sensitive to irradiation on said
first surface (,105) such that an unexposed and exposabl e

seni - manuf aét ured st 8apEFTRESHP e unexposed seniednantfactured sjamper in a protec-
encl osing ($50) the unexposed sem - manufactured stanper ipn a protec-

tive pac kagg“% FePRa8g S h@% ‘h%ﬁ'ﬁ’ﬁw—g%\gﬁ ’rﬁmémﬁaémﬁftt %ﬂ%@&ﬁ” pgFRgssf) ynd

unexposed; d QAN ke Leal i thesem - uf act ur ed
st anper, be? gr e perf geas F%(Ssgtbgﬁ e serhd &%{éégmé%‘g%)"{’ﬁgv blefé%é)%w%ﬁm fits
in a neuld ef sajd trétiterht BRRis.di ng machi ne; said t r eat ment
i ncl udi ng: -
d1) treating said second surface (112) of the semi-manufactured stam-
per such that a mean surface deviation value (R,) below 2 micrometer is

obtained.

20 2. Amethod of providing & semi-manufactured stamper,
the method comprising the steps of:
a) selecting a substantially disc-shaped member (100) having a substan-
tially flat first surface (105; 106), and a second surface (112) forming a back surface
of the semi-manufactured stamper; said first surface being structurable and substan-
25 tially unstructured; characterized by the steps of:
b) applying a layer (120; 240; ) sensitive to irradiation on said ﬁrst surface
(105) such that an unexposed and exposable semi-manufactured stamper is pro-
vided;
c) enclosing (S50) the unexposed semi-manufactured stamper in a protec- .

30 tive package such that the sensitive film is maintained substantially unexposed; and
! Lve 1iim 1S maimia

ﬁi\ilj ) U



20 d2) shaping (S30) an inner perinmeter of the
sem - manuf actured stam per; and

d3) shapi ngwarvsasmwer perineter of the sem -manufactured st apPRsessiaeds2
that said perinmeters are substantially circular and substantially concen-
tric. 25 4. The nethod according 28 claim2 or 3, wherein said
treat nent i ncl udes: dl) treating said second surface
(112) of thdg)seni - ”B&iéﬁﬁﬁf% 8¢ &dthi-manufactured stamper, before§erfor@ihd fah a
mean surface deviation value (R err]) below 2 mcroneter is -
obt ai ned. 30), said treatment including: 5. The method according to claim1,
wherein said treatnent i.ncludes: . . ) d2) shaping (S30) an
i nner perimeter of t @@ﬁ&%&ﬁ@? AB (58 Pesimprgr ofithe semi-mmutacmreg sisat-,

6. The nethod according to claim2 or 5, wherein said treatnent includes:
d3) shaping an outer?f}gri meter of the sem -nmanufactured stanper such
that sa d perineters are substantially circular and substantially concen-

10 o trie. 7. The method accor di ng; THISBREET BASBEEN
or 6, whereBnAs@elot HE ko HEg Pieati-Rhni fA€tured stampes§ €M - MANUY ACt UTgh) gEARPET

I s shaped (S30) by punching after the applicationh of Seri-l
i rradi ati ontlemsthbdwenpriseng the2G€ps240) . 15 8. The net hod according
to claim1,4 or 5 wherein sai d treatnent includes

pol i shing. & seectingez substadialy diicathaped meatber (1 00)havingr sgbstaer ei n
(2212) SO as txfﬂ(_],y flat firs? 6slli.u%act:f:r ﬁ%%fﬂf 6'8), 'azrllg lausggosndo sQaI 'a%Q i( T?Z}Sf%hginsgef Bac ssulfrzgafcgc ©
10 of the semi-manufactured stamper; said first surface being structurable and substan-
tially unstructured; characterized by the steps of:
b) applying a layer (120; 240; ) sensitive to irradiation on said first surface
(105) such that an unexposed and exposable semi-menufactured stamper is pro-
vided;
15 c) enclosing (S50) the unexposed semi-manufactured stamper in a protec-
tive package such that the sensitive film is maintained substantially unexposed; and
d) treating (S30) the semi-manufactured stamper, before performing step

¢), such that it geometrically fits in a mould of an injection moulditg machine; said

treatment including:
20 d2) shaping (S30) an inner perimeter of the semi-manufactured stam-
per; and

d3) shaping an outer perimeter of the semi-manufactured stamper such
that said perimeters are substantially circular and substantially concen-
tric.
25 ‘ .
4. The method according to claim 2 or 3, wherein said treatment includes:
| d1) treating said second surface (112) of the semi-manufactured stam-
per such that a mean surface deviation value (R;) below 2 micrometer is

obtained. -

S LT
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30




obtain a maxi num.surface deviation value (R err]) below 3 m croneter.

10. The net rding to any of the preceding clains,

said disc- ‘ﬂg %’gﬁ% erShgeJtﬁg)s) gRde of netal. 25 Wlﬁé@g%@l%t hod
according to any of ai mspgfurther conprising the

step of providing a mk“k) 230) on at | east portion .of the. T

flat surface sc-shaped nenber (1 lpf)n,s SH3T HAS BERN
The net hod accordi ng to cI aim 11, wherein said sensitive | ay@episCEppl i ec}l
on the surface (106) of the netal |ayer (110; 286y -
4 13. The nmethod according to claim1l1l or 12, wherein.

the netal |8yEke (k) arondiig & claith dnwhirrdit seiddesatmett includé#. The net hod
according to any of claims 1- 13, further conprising the steps of:

provi di ng an et ch- st 6p) shapimg f(SZQ});r tmeg getmetarfof dee ser@isnantfachecdetater
(100); providing a further |ayer (230) on the

et ch- stsop | ayer (2208¢f-said further | ayer conprising a first
material which is well etchable by a certain etchant; 10

t he etch-stop | ayer conprising a material being |less etchable by said

et chant . he mett% acRoRiiAg 85 eladth 2T"YNARk N 8 80k FRlualisc replica

conpri si ng the steps o ceiving a sem - manuf act ured
st anper encl osed in és)pmm@mepp:—uﬂ;&er ofﬂﬁwaeﬂpﬂ@amtfmcmaﬁﬁe.mﬁrdl ng
to any of clainms 1 - removing said

seni - manuf act ur ed sténapsmdpcnmeﬁm; drepsubstegéially cirenlar and substentiaily comggresi ng
the sensitive layer (240) so as to record an information pat- tern;
and 1 WIS structuring said first surface in accordance with
the recorded pattern

7. The method according to claim 2, 5 or 6, wherein said inner perimeter of the
semi-manufactured stamper is shaped (S30) by punching after the application of

said irradiation sensitive layer (120; 240 ).

15
8. The method according to claim 1,4 or 5, wherein
said treatment includes polishing.
. The method according to claim 1.4, 5 or 8 wherein
20 said treatment includes polishing said second surface (112) so as to
obtain a maximum surface deviation value (Ry,..) below 3 micrometer.
10. The method according to any of the preceding claims, wherein
said disc-shaped member (100) is made of metal.
25

F

11. The method according to any of the preceding claims, further comprising the
step of providing a metal layer (110; 230) on at least a portion of the flat surface
(105) of the disc-shaped member (100).

30 12. The method according to claim 11, wherein said sensitive layer is applied on the

surface (106) of the metal layer (110; 230) .
A




20 such that a structured stanper—is obtained,

fixing said structured stanmper in a noul d; I njecting a
resin i nto“éﬁh?&ﬁ?ﬁiul ReeIl@Js%E&RWLd ca of said structured PCT/SE98/0103% anper
such t hat the structu I|ca Is a mrror inmage of the stanper
structure; mm m Vi ng 38 d replica from said noul d.

16. A kit of parts a sem - manuf actured stanper,.and ...
a protective package THE‘; SHEET HAS BEEN
5 - .. a), a substantially disc- shape mENEED
(100) havi n-dggpethod according to clam 11 or 12s5whekeital |y flat fi Je{—-sw-f—aeg—« v
(105; 106), and a segand surfac 12 . form ng a back
surface of the seni- rﬁ‘l‘a‘}gﬁﬁ‘r eﬁ éjlan%}B?%sst&?fﬁ{‘um’t“s?

surface being structurable and substantially unstructured; 5

b) at least a part of said first surface (105) is covered by a

layer §120; 124fie theSRASIcEdidnd @ dofyf Fhilaon B Eddalonkasthmrleips(ck00)

constitutes an unexposed and ‘exposabl e sem - manuf act uréd stanper;

dl) sai d secuoslicsag &aerh(stdP)avbn(229] oa sabsurface (ACE; cfethe atangrer
value (Rlerr]) below 2 mcroneter; and 10 d2)
sai d sem - ndf8kact ured st anper haV| ng an i nner perineter; wherein

sai d protective pac e. encl aid s nuf act ur d st er uch t hat
the sensitive film |§g ?‘H‘g& stﬁfs&éﬁﬁ %ﬂnﬁ? kst 8 (3 ): safd rlher  The
Kit accordipg eﬁ&g@r@éxﬂ%%@* S8 {Rgnfc% is well :h' mv byfa cert%hx teﬂﬁhage

COI’TpI’I Ses I'TE ns ven I Ng ex rnal irrac r eachi ng

an enghosed stanper theaps-stop layer co'npfq&nc%aiéﬁ&l %ﬁeﬂ@s%ﬁagl% af(iﬂiw or
17, wherein he pacﬁage i s sealable; the package, when

seal ed, beiagtghadapted for 20 hoI di ng an anti - oxi dant.

15. A process of manufacturing an optical disc replica, comprising the steps of:
receiving a semi-manufactured stamper enclosed in a package and ob-
15 tained by the process according to any of claims 1 - 14;
removing said semi-manufactured stamper from said package;
exposing the sensitive layer (240) so as to record an information pat-
tern; and
structuring said first surface in accordance with the recorded pattern
20 such that a structured stamper is obtained;
fixing said structured stamper in 2 mould;
 injecting & resin into said mould to form a replica of said structured
stamper such that the structure in said replica is a mirror image of the stamper
structure,;

25 . removing said replica from said mould.

16. A semi-manufactured stamper comprising;

a) . asubstantially disc-shaped member (100) having a substantially flat

first surface (105; 106), and a second surface (112) forming a back surface of the .
30 ‘semi-manufactured stamper; said first surface being structurable and substantially

AN o

unstructured; characterized in that:



19. A nethod of obtaining a structured stanper, the nethod conprising the
steps of: , receiving a protective package contai ning at
| east one s&nic/55995 manuf act ured stanper having: 25 PCT/SE98/01032 ~ 3)
a substantially disc-shaped nmenber (100) ﬁaw ng a sub-

stantially flat first surface (105; 106),” and a second surface (112)
formng a back surface . of the s

nuf agt ur tanper; said first
surface bei n’g struct &F L5%e BRd Ogé%‘étlr%ﬁ'ﬁugch? ﬁﬁéf%ﬁﬁﬁvﬁf‘é’d@ a layer (120;

° 5 d 30
Phyer (120; 230 S8R BHrbaRlioh i el Shig I 8 U AP BB et
constitutes aﬁﬂ eﬂ?@@%@rﬁ@%@&@%@kﬁﬁeﬁn rranuf actured stanper;

6 d ’second surface (112) having a
mean surfacdievi ati eEd sec ond‘ surface (112) having aﬁ@daﬂ%uﬁ%@&é‘}m &?kr@“ﬁe?i’R,

m cr orret er; and d2) sai d sem - manuf act Ur ed
st anperd havbﬁ@vaﬁﬁ‘fﬁmnetparmdet er: the nmethod further conprising

the steps of exposi ng the sensitive |ayer (240) so as
to record aFM‘ nf or mﬁﬁéﬁﬁ%ﬁﬂﬁﬂﬁ&tﬁiﬁd starapsT: haying an inner perimeter,
structuring said first surface in accordance W|th the recorded pattern

such that a structured starrper i s obtained. 20. The net hod
accordl ng tg=c B dmWherel o9 LEUG e
croating a o ta BifimeheR o Sk ﬁﬁheﬁfﬁﬁoﬁ%s%fﬁs f (BEH 4580 by

subj ecting tiié mmipmé-a&amg b sSArAIEHg cidc A Ner Wa@bﬁ&?zé??%& ﬂfgzg)&d of

a pattern of indentations is obtained in the ¥irst surfac ;
the dilfc- suck that sAid pedmstarbere hifantigbPronddseipat tern in the first

surface (105; 106; 110, 230) cor- 15 respondi ng to thej pact SUEET MAg BEEN |
phot osensitive | ayer 21. A sem - manuf act ur ed starrpehEgemg[j Sl ng
a) tod, S al | di sc-shaped member (100) hav
subst anti al I”%f %I‘“a‘t‘ Pe C m%ﬁ"s‘g surface (105; 106), and a second surface
(112) formpg a back, §%;‘_ 1CE.y riwwz:'&at%g}ub*au§<@g}ﬂlaﬁlr¥3r’*'1‘i%cféj5997 ?’ﬁﬂp said

first surface bei ng struct urabl SRt ctured
characterizBd i n thag protective pacRige enclosing sazétseh?-%%nufao@@feﬁ smpe fch i st
surface (105) is covered by a Iayer (120;

15 that the sensitive film is maintained substantially uwnexposed

19. The kit according to claim 18, wherein
the package comprises means for preventing external irradiation from
reaching an enclosed stamper means.
20
23. The kit according to claim 18 or 19, wherein
the package is sealable; the package, when sealed, being adapted for

holding an anti-oxidant.

25 21. A method of obtaining a structured stamper, the method comprising the steps of:
receiving a protective package containing at least one semi-
manufactured stamper according to claim 16 or 17;
removing said at least one semi-manufactured stamper from said pro-
tective package;

-30 exposing the sensitive layer (240) so as to record an information pat-

tern; and
heet Has Been Replaced
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240; ) sensitive to irradiation such that said nenber (100) constitut es an
unexposed and exposabl e sem - manuf act ured st anper; dl)
sai d secondwouskswwe (112) having a mean surface deviation v%ﬁ&%}ﬂ&y])
bel ow 2 m croneter; and d2) sai d sem - manuf act ur st anper
havi ng an i nner per| rreter 22. 3phe sem - manuf act ured st anper
according to claim 16 or characterized by: 30 sai d inner perineter
bei ng substantially §!rﬁ€tﬁhﬁgﬂa@% ?i}:?é&eql’ft&e&;[rﬂﬁ'ide%f*e'%hef FCBREd pattern  SUCH
that said perl neters are substanti y concen

such that a structured stamper is obtained.

22, The method according to claim 21, wherein said structuring step includes

5 creating & pattern of indentations in the photosensitive layver;
subjecting the scm-manufaf*ﬁlred stamper to an etch process such that

” & pattern of indentations is obtzined in the first surface (105; 106) of the disc-
shaped member (110; 230), the pattern in the first surface (105; 106; 110; 230) cor-

responding to the pattern in the photosensitive layer.

THIS SHEET HAS BEEN
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