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Techni cal WP &3 the Invention 5 jThe present inventi SETREPHPBE7 t o- a
met hod for the manufacture of an optlcal di sc stanper neans. The

i nvention alsorelates to g ta pe ) The

iNGILEE sAnik

rel ates . . N g at .

Descr i ption of Related Art 10 Opt|cal Di scs, such as conpact discs
(CD), digital video discs or digital versatile di scs (DvD) and

opti cal | yrsSaGed 16 e B IPIHEmventionds CDO-ROM s are nanuf act ur ed Wi th
t he use %ﬂm@nm—mchi ne. 15 The i njection noul di ng
machi ne conprises an injection noulding tool which deter- m nes the

shape of the disc to be manufactured. Such a tool conprises starrper
havifg a The presentdfivention relates 0 adnethod fpr the manufacture Qf.aglcoptmln ¢t he

pattern of the sta IS, a del for, information.to. be | nted in
" the di sc YAMBE MEARS. e ANy ngntton algo relafes foa stamper means, e invep %’?&iﬁ di scs

gi\élrrglg ea%e%ggsrt@tag ocegg ?Jrrmﬁﬁmc{u?}x%arbg&mcal dif¢p! i cated, such as for

cording or comnpu a, needs to obtaln a
stanper with a pattern corresponding to that information.
According to prior art a stanper is manufactured in the foll ow ng way:
- Firstly, BDestwiptionrafRelated\Arty a pattern corresponding to the pattern to be
on the Optical Discs is manuf actured. Secondly the nmaster is used
f or 1&r oduci ng the stanper, such that t he pattern of the stanper is

Steps. » iR oise AR 28 Spialt Biset CCRT:Riefteh videg dises ol pEalveill " ¢ e
use of tNGsEFEYOD) dnd dptRally ERTMIE BRnd AT o Xe DSREI's dremNATRY fcd Mo

manu- actare o ster, according to prior art, Involves
- coating awithuhé bs@bfian imjeetion mouldmg 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 a stamper
having a pattern of protrusions to be imprinted on the disc. Hence the pattern of the

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

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 stamper 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 pattern 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



WD 99/ 04393 _

-PCT/ SE98/ 01387 2

with a phavoegosesi ve material, and thereafter (2) curing thershedmsgsi st
before (3) radi ating the surface2of the coated glass plate with a
nodul ated | aser to record a spi- ral track of information in the

~ phot or esi githBslRstbsensitive iatetial agid Herdafep ¢z &irgiy tHeephotoresist BERRE (3)
designated to ‘becone pits are exposed to laser light.” 5 Thereafter

t he mast eradidtingsthplsatface of shehpeated glase plate stitha mypdulated dasef 49 rewmadiarspit o

t he i1lumnated areas, i.e. the pits-to-be,, Sgi ng et ched out such

t Eat a patal é‘iraﬁk@f ?ﬁogglapgn in the pheforesisimagferiply IBtﬂPiéf %‘Lt:jq & ep thece of
() the phrete Arsighadl o EeTRE RS A Sl e taser gty o 0% o et D00 o0

alliged (6), e.g. by vacuum deposition or sputtering of a thin conductive

| ayer. The resulting multilayer construction (having a glass |ayer,
a struct uTherepfter tieamster phigeplate is subjested ¢o hhietching procese®)deadingtto the
~ layer) constitutes the naster. The step of generating a stanper

with the ilbunioatedrareas diee thepitvtarbagbeing stahed qut suglsthat ajpagery £ pits s

d iti f ni,ckel by el | ati d (2 . of th L.t

i bkel | pl GEAETRIE ek aiards therfieEaceditsh Masten plesS A 5 Tradel niceret,
i ckel pl : ] i L

n okl Pl Afr drying fRUAC) RE Bingihe A% Rk AHERE ot Bk femer

t he jgondustlizég (6p¥%es. B vidim &fitiorr BN §uttdithg off HHiB conductive fayen Ta | Yi ng
part of the master 1s destroyed in the process of making the stanper. 20

The pri or resoiting moétdayerf conskmuetion (bavang argladsdeyemacteturad photoresist layexess

(3) for . renovi ng any, tr.aCﬁg' ‘%f phqt oregi st and/or silver fromthe
pat t er nedaadathinestgic conductive layep)gonstitutes theBa¥ss.t er t he opposite side
of the nickel plate is conmonly polished, a centre opening is

punched out and an outer dianeter punch is used to nake the plate 25

circul ar. Thb stdppdf Sdrresting & SR vidh HRDAR dfOthe Hﬁzﬁbtéxoe[ccﬁ_&ﬁﬁ% 6 g%%hon of
I nformati on carrying optical discs has been obtained. Sonetines,

howdder, awvolvesail)depositiodwf-nickel by eledtraplativeg, aihdt(23 ramepa afahe reapltihg
obt ai ned nmpster_ and/ or stanper tq have substandard . quality. Such a
mast er or nipkghplate fom theamasten Bus remevaletep componly regulisdn anigkeliatet ur er
master, pravednes ok rbReEe’ Sl e MdpBRARERR Btk ug o dropeadtie: Ur oo
. stanper  sjon 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 commonly polished, a
centre opening is punched out and an outer diameter punch is used to make the plate
25 circular, 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 manufacturer of optical discs needs to perform a long process starting with

a master, providing a structure on the master, and then creating a structured stamper
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with use of" A4 %ster before the repli cgt i on of optical di sRSTE5IH/Has7
initiated. This met hod requires | ar ge anount of conpl ex nmachinery

i sos -5 ik RS OF ficmasier Betaye the ranlioat on @ apdigal G1scs can by iaitiatedThis.
I §h con ts of a |large y
ersonne
Preeo"ne! mBHdAtehiEerh RER nfetht o L3pRlemaBh R BE ndhndd DR prbm " i <

1 ong and ?ggg)bf?@trﬁ HaCAFereof GHEA] HReY~ machm{:ﬂf @}gﬁéH &l ﬁh‘ﬁg toBk ih?imﬂ]? S¢S

del i vers e Information-to-be-rep |cate to a

third parthy skiled persehael. Sigse the Process Wondist PP Rirge huﬁﬂfe@ M%&% #iié Risbhe

10 above described nethod and delivers it to the manuf acturer of optical
di scs3 Thitéme consuming. npl i fi es the procedure for the manufacturer of :
optical discs, but the total com plexity of the nmethod increases,
and the tine required for obtaining the information carrying

I which th
b SoEn | LR LR Bine B i ENHRRNcompleae haptl o " (1
optical difactarére ofeptical 8i36s dekvers 'tlE@uﬂ‘Hﬁﬂﬁﬁ&{ltéJb@meEHEQBH 61 third party.

i nformati on-to- be- replicated, such as for exanple a nusi

r ecor di ng The thirdoparey ﬂtwtmanmfabtdresmsn'aemfred stamper in acegidaned with the opti cal
recorded w I nf or mat i on. Anot her_ problem to which

di sc
t he }Saqeserﬁbqvﬁxﬂémrﬂw thad and delivess ttdoghmamlfacttnéerrefmpncal discs. Thist ur e
of a stru eC|se t he .pr.abl.e t o enabl e a manu-
{facturer %Mgﬁﬁcgg@%%&g&%oﬁS&%mng %CF%W{;QF Bﬁ%]l ‘g‘]é \H”?I"Peatoé%ll"é%‘?’abl e
structure ¥ f the R iR h}i‘% 25
Yet anot hei}] )8%8 en?l to be 1agae?g%§; Sf’ﬂ?é e %ﬁl\/gﬁtﬁ |f§g%})fsa%1 %Cthé‘{x:?fo%ta{l%
Manuf act urcarrying stampnh{mlamadlyﬂb@s to provide a structure on a bl ank
stanper by neans of an uncom plicated and cost-effective method,
and Wi t hout requiring conplex machinery. 30 These problens are sol ved,

§ord ce with an enbodi nent of the invention, by a net hod of
] manu act u%@%& anper neans, the nmethod conprising the steps of:

WO 99/ 04398 problem to which th
PCT/ SE98/ 01 g which the present 1nvent10n lS dxrected 1s to enable a manufacturer Of

optical discs to reduce the mean time duration from reception of information-to-be-

replicated, such as for example a music recording or computer data, until successful
replication of optical discs recorded with that information.

20
Another problem to which the present invention is directed is to simplify the manu-
facture of a structured stamper. More precisely, the problem is to enable a manu-
facturer of optical discs to obtain a stamper provided with a selectable structure by
means of an uncomplicated and cost-effective method.

25
Yet another problem to be addressed by the invention is to enable a Manufacturer
of Optical Discs to provide a structure on a blank stamper by means of an uncom-

plicated and cost-effective method, and without requiring complex machinery.

30 These problems are solved, in accordance with an embodiment of the invention, by

-a method of manufacturing a stamper means, the method comprising the steps of :

H ) S
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P4 a) obtaining a substantially disc-shaped nenber having a

first surface and a second surface form ng a back surface of the _
sem - manufwetagrpasbsst anper; said first surface bei ng PCOEES®AIAEIt h- a
gui de track for indicating structurablegsurface portions of sai d

menber; said structurable surface portions being flat and substan-

tiall t
.'r?a dlyaglngi]ruc uregy faini \p%stantlallellcq%sc-gﬁle{ﬂeﬁ'rﬂgmﬁe} A¥eh %eﬁl%'tghffﬁcéo

on sal Irs ace s an un Xpose

' exposabl eaf@ Al seoBid bRl ol ﬁﬂ'nﬁﬁ@mb@bk sarfaceoyf drdemi-manufacured stampeznsdidsi ng
- the unexposed sem -manufactured stanper in a protective package such

i that the fiestsurface beingproyvidest withiarguides tiack fiort indidagingrsésusbaratile smﬂac:o d)

treating the sem - manufactured sta re perform, e sai d

t r eat ment PPHEINSRT S 5' member; said structurable SH!"‘%"? P@ﬁ%qxﬁd’eéﬁggag é&@ ﬁ%lbse?%ﬁ'f ace
of the sen ;manufac d stanper such that a nmean
surfdce dé‘@h{ﬂ“&ﬁ“&éﬁ’?@ bel ow 2 m croneter is obtained. 15 Such a

_blank sta m%‘an p fi ggi Né%'u%alaﬁaﬁohas\awﬁrﬁ%@ﬁ%etﬁwmﬁaf n-

formati on- o be rep er wor ds, the blank stanper neans can be
manu- an uﬁeﬁpbwmmxmublemnmxdmlﬂ’acmd statriper paptovidedyr structure to
be formed in the Opti - cal - Di scs-t o- be, According to a

pr ef err ed €@nbodi nermctqselgrﬂtenmxm&qdm @ﬂnﬂﬁi@w@@ SEAMRST 1pReprgfective

d f d st f.t th ti
Txpor Y S pRokdgh yioBihal e 2haBPE i S aiffined ShsBalli uit bl 50T 4 1 o,
| |
dard derd?ﬁre Lo EL‘?"*‘E“%‘&F sSEhBuFEIIASpts, Hefore MERRIRE Seph baill®

packed. Ontestiesthingliadingy bl ank stanpers, which pass the |n- 25 spection
wi |l be enclosed in the package. The above descri bed nethod
provi des the i nventdQrireating satesesdndisuefgee of thersemirmgnufactured stamper such

unconpl i cat ed manuf acture of struct ured Accordin nbodi -
ment of the inventi‘gﬂ t & MEINFYEacE Fhé‘ﬁHP’éé’?ﬁ%ﬁalgFSO‘é( Z Herompt %’glss‘iqﬁﬂ‘ﬁ‘éa-
conprises the 30 steps of: WO 99/ 04393
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contgs ni NEuzh 4 Biafk s@iep&iaitans 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 pattern or structure to be formed in the Opti-

cal-Discs-to-be.

20 According to a preferred embodiment the method includes an inspection of the un-
exposed semi-manufactured stamper after applying and drying the sensitive layer.
Any semi-manufactured, blank, stampers which are of inferior quality prior to the
step of enclosing it in the package, will be rejected. The rejected semi-manufactured
stampers will not be packed. Only high-quality blank stampers, which pass the in-

25 spection will be enclosed in the package.

The above described method provides the invention with the advantage of enabling
an uncomplicated manufacture of a structured stamper. According to an embodi-

ment of the invention a method of manufacturing a structured stamper comprises the

30 steps of:



manuf act ur ed st anper; : renmoving said at | east one

sem - manuf act ured stanper fromsaid pro- : tective package/; 5
mount i ng sYHP AT manuf act ured stanper in an information w PET/RES801387
appar at us; sensing a’position of the guide track;

exposing the sensitive |layer so as to record an information pattern, the
posi tion of the expeseyingi protaciivhpakkagadiontpinimgtdtdeast oaedeposi tion. 10

structuri % sgj d structurable surface portions of said sem -manufactured
st anper i 6?%f£$aWHeﬁ t he exposed pattern such that a structured

tS £ :ggf (r)r imibl e int o%@&ﬁ? ?Jifieaé l%a}%%g‘sgﬁgqgl&a&?g%g%%‘%%g?oﬂnsaﬁgsgousI y

unconpl i cq%&gv ke e; t her eby enabling a nmanufac- turer of optical
o

discs to tain a stanper provided with a selectable structure by
meanss of a qui ck andounting editlesehiivaanefabtded stamper in aflihforfiRaion whdhga
nunber of process steps needed for obtaining a structured stanper 20 can
be perf or Rpparatusidvance. Once the information or structure to be replicated
has been est abl i shed6 .fihe g rrberi(ﬂ%f stkeps needed for obtaining a

{ structured stanper §QSINE 2 POSIHAR OLLUE BUGGIERFK, Hence, the tine required for

obt ai ning a struct %aﬁrlg Leseo S it L) LEaC, 5
Furthernore the vyi &P‘Sﬁlsg{ npﬁs%{}éelgvé il?ye?r Sto e tr0 e’?g%ﬂtdl ﬁ“fé e%ﬁg%?gaﬁbed,
sinee a nippsition of thelexpostd fifbihatidn dBpedifig bl the sehfdSpRigoer f or med pri or
to structuring the stanper i means. Itens that are rejected in the
manukQict uri ng st epsstiustaneg saidstmghirableviurface portionsef/ said semdehamefaetiréd

t he Manuf act urer, of CP i cal .0jsgcs, and_ theref oqré]ttgoes not af - fect

al .
the rej ectStRPETINACLE Tut ARPSEH PaNERLS Abe sBpcased sampordes. 30
WD 99/ 043 :
hoT/ Seos) OPRived. 6
Mor eover, the guide track provided on the blank stanper reduces the
rejection rate in the structuring step by elimnating, or reducing,

er r oneous hHbersief thernblagk stamper eans is transfdrarabi¢ imo asdtructiredstanpétisy st anper .
The Ic&fi de track al so, enabl es use of a,less com pl ex, and therefore

| essitost eanspfian, 3dygniagsopshyiincomnlicated msthady therebyrenabling amanufac-

turer of optical discs to obtain a stamper provided with a selectable structure by

means of a quick and cost-effective method.

This means that a number of process steps needed for obtaining a structured stamper
20 can be performed in advance. Once the information or structure to be replicated has

been established, the number of steps needed for obtaining a structured stamper is

thereby reduced. Hence, the time required for obtaining a structured stamper is sig-

nificantly reduced.

25 Furthermore the yield is improved, i.e. the rejection rate is decreased, since a num-
ber of critical manufacturing steps are performed prior to structuring the stamper
means. Items that are rejected in the manufacturing steps before structuring will
never be delivered to the Manufacturer of Optical Discs, and therefore does not af-

fect the rejection rate as experienced by the Manufacturer of Optical Discs.
30



5 narrow tol erance specifications in the positioning of information.

-Data, i.e. a pattern of protrusions or indentations, on an Optical
D sc needswoommasgsr ovi ded in a prede- t ermi ned mannerPCIVSEIGOL3BT
substantially spiral line fromone peringeter of the disc to- war ds

another perineter of the disc. In order to maximze the information storage

capaci ty #figrebfe rtH’f?éufd‘B t?d&f}irﬁvfﬂ‘éﬁ‘&n%@ HI?HK sailer P62 (Bé K B&Sjmn rate

i nfformati on, the’spi- i ne of mat ron needs to eprowdd
within a mmwmmxnngmp twoeléminating, or redbicingg ettomeous positioning of the in-
manuf acturer-of -optical -discs starts out wwth a high-quality sem -

manuf act urfmnmcunmctuwmmei stamper ddy¢ sitide tiagk aiso ¢natbﬂ¢s'wse| oftaless §om-

e nanut @k aa dptets s Sty iasterBe P 4Res et wtiESrrllip R Mesling Thoacis
to a152 ' gh %W%ol&a@@@%é%ﬂ@ﬁ?&rs in the Po;moﬁ‘ﬁ%@f b?@ﬁnﬂf eﬁ!fta ie a pattem

manufact u I'SC ecorres st y

since, aceg ywﬁsxbﬁs 8P iRIEARA NS nToann OpficalIRE! h@ems tbhﬁ ;ﬁ*o@fcfé’ilsinf@ﬁre@nu‘
facturing an optical disc conprises the steps of:

manuf act utérnginad stannet along = substemtiallyspiral hharﬂmmtomnmqwtewoﬂﬂm dis¢ to-
gui de track as descri bed above fixing sajd stanper in
a noul d; wards another perimeter Oflth? gisci yorder da maximize thei 1BIomAtion oragem a

replica of sa at Shr ur lica is the
mrror im§ Ba%‘fiy @Eﬁ%@q e&?‘?lﬁéfﬁ‘ﬁrépe eVt o thé'Sfortd "?’f%npah%@-tha “BYi d
replyga f rrmﬁ@bflumaﬂhgnon needs to beEi;rbefde@e\%ﬁmxpé h&ﬁow‘ tol&iandX 29419

Figure 1A 1s a top view of k 'stanper according to a first enbodi nent
of the 30 i nvention. WD 99/ 04393

PCT/ SE98/ 01387

Figure 1B Sl@cmthedpawf@mﬂ-@ﬁep%@aé@@s dtoeu Wgtht&)h@g(l%h%ﬁf-@'

structurin ti.n RI’ ocess of

obt ai ni ng rgaxmfaﬁer%q g gg\%ﬁxcg 1S alsready a(?aptgg' ?or ﬁﬁmg into Ris infectio
moulding machine, the number of steps to be performed by the manufacturer-of-

15 optical-discs is advantageously low. This leads to a high yield in that process.

Hence, the process of manufacturing an optical disc is simplified and becomes less
costly since, according to an embodiment of the invention, the process for manu-
facturing an optical disc comprises the steps of:
20 manufacturing a structured stamper from a blank stamper provided with

guide track as described above,

fixing said stamper in a mould;

injecting a resin into said mould to form a replica of said stamper such
that a structure in said replica is the mirror image of the stamper structure;

25 removing said replica from said mould.

Brief Description of the Drawings

~ Figure 1A is a top view of a blank stamper according to a first embodiment of the

30 invention.
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-a process of obtaining a structured stanper ac- cordi ng tl,zi ure
pkfasiis
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5 ‘ cording to Figure 1A - Figure 2B is a flow chart illustrating

1B. 10 WOPYBA3PE 3 is a schematic side view of a part of &€ be’
used for manufacturing a ~ stanper? Figure 4 is a schematic
sectional side view of a part of a work piece for a blank st anper
nmeans accordi ng an enbodi nent of the invention. 15 Figure 5is a
schemati c sectional side view of the work piece shown in Figure 4, ad-

di ti onal IEigiweclBds adop view &f thestempey eceqrding togfigt § A after structuringri qure 6 is
a schematic sectional side view of the work piece neans according to 20
Fig. 5, after the creation of a guide pattern in the exposure sensitive

| ayer. Figure 24 i5 2316 chattilBs@&HETE prdoe3 6F bﬁ%ﬂnin?adﬂaﬁk‘ﬁg{gﬁ%r?cbl ank

st anper romthe prece s n Figur

subj gct i r&rﬂ:mgtt% Eieahd n4. 25 Figure 8 is a schematic sectional side
vi ew of the blfank stanper shown in Figure 7, after provision of an
exposure sensitive material. Figure 9 is a sectional top view of

a package 300 for. a plurality of blank stanpers 1.. 30 Figure 10 is a
sect i onal Fignme2Bils@ Wt@@ﬁﬁ@ﬁ%@@%ﬁmqsﬁ ogpgta@mng a structured 5%%@9"9?‘64393
8

cording to Figure 1B.

10 Figure 3 is a schematic side view of a part of a plate to be used for manufacturing a

stamper.

Figure 4 is a schematic sectional side view of a part of a work piece for a blank
stamper means according an embodiment of the invention.

15
Figure 5 is a schematic sectional side view of the work piece shown in Figure 4, ad-

ditionally including a layer sensitive to irradiation.

Figure 6 is a schematic sectional side view of the work piece means according to

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

Figure 7 is a schematic sectional side view of a blank stamper obtained from the

work piece shown in Figure 6 by subjecting it to etching.

25 Figure 8 is a schematic sectional side view of the blank stamper shown in Figure 7,

after provision of an exposure sensitive material.
Figure 9 is a sectional top view of a package 300 for a plurality of blank stampers 1.

30 Figure 10 is a sectional side view of the package shown in Fig 9.
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Fi gure 11 is a schematic sectional side view of a the blank stanper shown

.in Figure 8, after exposing a pattern of information into the

exposure 3e099b4zye material . 5 Figure 12 is a secti onBETSEROMPBTew of
a the bl ank stanper shown in Figure 11, gfter renoval of unexposed
mat eri al . Figure 13 is a sectional side view of a the blank
stanper shown in Figure 12, after etching 10 Figure 14 is a
schematic sectional side view of a part of a stanper workpiece ac-

cordi ng t Figufell I fed sehebeticgetiondl sieview enhithdblank stamper Shami i Figurs
schematic sectional side view of a blank stanper obtai ned fromthe 15

wor k pi eces, eflenvexposifig gupattetmof information fitgdhe exposuse sensitivermaterialect i onal
side view of t he bl ank stanper shown | n Fi gure 15, after provision
of an exposure sensitive material. Figure 17 is a sectional side

0ol S B IS AT R R i D

i1l ustrat II@HjﬁaﬁSﬁﬁﬂW Qehdreridl. of a process of obtain- ing a
|

bl ank starrper as s n Fi gure 1A 25 Figure 19 is a schematic
sectional side view of a work piece including a | ayer sensi - tive
to irradiation. . Figure 20 is_a_schematic sectiaqgnal side view of
the work pfigues btisor seatipnabside yiew of agbe blanlgstamper showndaiigureot2, aftgni de
pattern in the exposure sensitive |ayer. WO 99/ 04393
PCT/ SE98/ (FI4#RE 9

10
Figure 14 is a schematic sectional side view of a part of a stamper workpiece ac-

cording to a further embodiment of the invention.

Figure 15 is a schematic sectional side view of a blank stamper obtained from the

15 work piece shown in Figure 14.

Figure 16 is a schematic sectional side view of the blank stamper shown in Figure

15, after provision of an exposure sensitive material.

20 Figure 17 is a sectional side view of a portion of a structured stamper 250 obtained

from a blank stamper 1 as shown in Figs 15 or 16.

Figure 18A is a flow chart illustrating a second embodiment of a process of obtain-
ing a blank stamper as shown in Figure 1A.

25 |
Figure 19 is a schematic sectional side view of a work piece including a layer sensi-

tive to irradiation.

Figure 20 is a schematic sectional side view of the work piece according to Fig. 19,

30 after the creation of a gnide pattern in the exposure sensitive layer.



Fi gure 21 is a schematic sectional side view of the work piece according to

.Fig. 20, after provision of a guide track by ion etchy
Fi gure 22 YO %043 ematic sectional side view of the work pi ?E:(gﬁ%?é@?%ﬁvng'to
Fig. 21, after renoval of the expdsure sensitive |ayer.

Figure 23 is a schematic sectional side view of the work piece according to
Fig. 22, after provision of an exposure sensitive mask film 10

Figure 24 is a schematic sectiqnal side view of the work piege according to

Fig. 23, Figure 2lafstaeschemasici segtional side viey ohthenwerk piectarsorging tsFigrefner .
Figure 25 i.s a schematic sectional .side . iewof the structured stanper

- accordi ng aftGrPSOWS‘OPi‘I}J.aQW, egapg%yixgﬂ i‘f’t‘ﬂgng so as to achieve an

. information pattern in the stanper nmeans Figure 26 is a

i schematic sectional side view of the work piece according to Fig. 23,

; afters expegping 20 £sdHentatidwectiBas sidd Mew oftieoweridpivesaetordify to Fig. 21,
Figure 27 1S a schematic sectional side view of the work piece according to

" Fig. 26, after remavaleof therexposurersgnsitivadayer. achi eve an i nformation pattern
in the stanper neans when cured mask filmremains after etching.
25 - Figure 28 is a schematic sectional side view of the structured

st anper aggordifg.to . Fi 7, ter i r - of: 1 mask
i TR 2R sohsanarie Seeflgpiad M of BTN oBP R LEMRAREICHiE Brper
accor di ng gerbrOvisif of an expostfe S&Rftive mhflefithr ection of arrow Cin Fig 28.
30 WO 99/ 04393
PCT/ 8E98/ 01387 10

Figure 24 is a schematic sectional side view of the work piece according to Fig. 23,

after exposing and curing the mask film in a first manner.

Figure 25 is a schematic sectional side view of the structured stamper according to
15 Fig. 24, after ion etching so as to achieve an information pattern in the stamper

means

Figure 26 is a schematic sectional side view of the work piece according to Fig. 23,

after exposing and curing the mask film in a second manner.

20
Figure 27 is a schematic sectional side view of the work piece according to Fig. 26,
after ion etching so as to achieve an information pattern in the stamper means when
cured mask film remains after etching.

25 Figure 28 is a schematic sectional side view of the structured stamper according to

Fig. 27, after removing any remains of the mask film.

Figure 29 is a top view of a part of the structured stamper according to Fig. 28,
as seen in the direction of arrow C in Fig 28.
30



Det ai | ed Description of Enbodi ments Figure 1A is a schematic top
view of a blank stanmper 1 according to a first enbodi- ment of the
i nvent i on. wthas/0as®nk stanper 1 conprises a substantially di SREHIEIBOIEST '
pl ate nmenber having an outer perineter 21@nd an i nner perineter 3. The

I nner pe- rimeter forns an opening in the plate. The bl ank stanper 1
has a fi rsﬁeé“reﬁaﬁ cFintidifof Embodifdentd surface 4 is provided with a guide
track 6. C tic top view of the stanper

- according to figure after structur- 10 ing. The structured stanper 5 is
~ provided with a plurality of protrusions or indenta- . tions 7

i (schemat i Eigime 1Ads eschematic topiviesv ofia bhanlksstamper 1gfccording taafiast ambadig.

1B) on t surface tq.,be facing.a cavity in.,an injection nmoul di ng
Tbhi ne. TRENEOkIAG vertton. The AT SERRRL}, cATnBRACSA SISt RIS dise Phaped
predet erm hil | relati : . [ : :
The p{lr pos@g%fr&?%@td(‘)ggﬁpﬁ&%f @#thﬁﬁex%r&e{eﬁ ?e?n%%r} W‘F&? é) gﬁgﬁe%’tgﬁf'oﬁéené%%pghsy
installa- rimeter foirh®8n Ypehi inlthe pldte eThé bRFRtapEr'] Radh firsi ARFACEN. The
nmoul di ng nmachi ne having an in- jection inlet for nolten resin in the
center of fifsesatfaceéis provided withra guidedravkré. of a nethod of obtaining a

bl ank stanper neans Figure 2Ais a flow chart illustrating a
process of obtaining a blank stanper having a gui de track as shown

in Figure . 5 na-.first.step,,S 10 a workpi.ece 0 issselected (Fig
3. The. wdriBrebE 1t aoohBmageshs Wi 8P et BB iGio T ARE sFRG

A sukpabl [ S : ; ; | Laxd_a
e e R G SR e R R
degree of tieugiNéscheniaticallpandidtted witkdots on thiedurfaedbinhe stanged inFig EBRnper
for produci n% Optical Discs. The plate .. . 100 is, prefer.abl¥ a netal

pl at e. on the surface\itmbe farde@a cavity in an injection moulding machine. These pro-

PCT/ SE98/ 01387 .. . . . . .. .
trus%ons/mdentatlons are positioned in a predetermined positional relation to the

guide track 6.

15 '
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.

20 An embodiment of a method of obtaining a blank stamper means

Figure 2A is a flow chart illustrating a process of obtaining a blank stamper having a

guide track as shown in Figure 1A.

25 In a first step S10 a workpiece 130 is selected (Fig 3). The workpiece 130 is to be
worked into a blank stamper 1. '

A suitable workpiece comprises a plate 100 made from a material having a compo-
sition suitable for repetitive heat cycling and having a degree of hardness such that
30 wear is minimized when used as a stamper for producing Optical Discs. The plate

100 is preferably a metal plate.



11 The plate 100 (see Figure 3) is, according to an enbodi ment, a
-plate of nickel hav- ing a flat sm)oth surface 105. The plate

i s, accor dVRPo#83%n enbodi nent, ob- tai ned by el ectr()"ﬂTé‘{E)ﬁgﬁ@1387
Ther eby an advant ageously smooth surfacdl105 with a sub- 5 stantially
glassy finish is provided. Alternatively a plate is treated such that a
suffi- ciently 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 ametpietedQﬁ(éeq@guwﬁé is, ageerding to gnmtmdmmneat,@r@lntﬁe@f mgkdshaa/-

. pattern | ayer S e a be ded in 110, as
8escr i bed "{&F(ﬂi@t spooHh IB‘I“%@“"( b&athhe P a%?nl(gﬁﬁo VA&)’F" ‘Flhﬁml Hﬁ ‘%/toﬁbt he
 first | . PV,
L o2 hgddy AR e B G BRI s BFERS 09iardE
ratign. A‘éﬁ.ﬁh’tﬁllg%léégy‘iﬁﬁﬁlhﬁ px%’ﬁd%@' F‘Bf&n&tﬁ!@ly ar 186 is Iredfe’such thét a suffithe -

| ayer 110 1s ma a material having a corrp05|t|on different fromthat of

t he cigrtht smdsth smuoface t104tis phevided.er 110 and the plate 100 have
different sensitivity to a , sel ected etchant. The properties of the
| ayer 110 and the plate 100 are sel ected such that the layer 110 is

hed wh h
The sel ectBd EERRA Rroces Sted $20'% Hrgrdaar Ty R6e it A58 PRerindd ob e s 100
conpri ses galL of ?x{édplfaﬁeldo e %Z&eild%oherex referenCOF tShS aiﬂ&éﬁ@ﬁ ptl 'y of

titaniumnitride. tantumnitri has t he advant ageous pérties
of b@ ng dapes patdrﬁ isytodbegprovialeddn the layee AnOf ad Hedurtbedadysdowt mwoﬁ&ﬁ%toand
it stands tenperature cycling very well plus it provides a durable surface.

{ The tem 28 embodimeat of thecipyentign t!waﬁrsamrulé 04n prmo\dpd émﬂwwétvamura
cool | ng.  Deposititn, vy prserding B4 pieseer eihaimenf 6 5 adipveccty € waq?ﬁn
gg/r 8'433 3 Shfibi R &riingdS Mother embodifleht Sty i@eusea.o '
PCT/ SE98/ 01387 12

According to an enbodi nent of the invention the pattern layer 110 is nade
wi t hl5a The layer 110 is made of a material having a composition different from that of the

plate 100 such that the layer 110 and the plate 100 have different sensitivity to a
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.

20
According to one embodiment the plate 100 comprises nickel, and the first layer 110
consists substantially of titanium nitride. Titanium nitride has the advantageous
properties of being depositable by evaporation to a controllable layer thickness, and
it stands temperature cycling very well plus it provides a durable surface. The tem-
25 perature cycling endurance is an important aspect for a stamper since injection

moulding involves repetitive heating and cooling.

The first layer 110 can alternatively comprise silicon carbide, silicon nitride or
wolfram carbide.
30



certain |layer thickness dl. The thickness dl corresponds to the desired

-hei ght of protrusions 7 in the stanper 5 to be achieved. This height
dl shoul d worgemgspaend to a depth d2 of the pits of thecsEssalsdi sc -
to be produced, and the configuration offathe 5 protrusions 7 should

correspond to the configuration of the individual pits-to-be-

obt ai ned. AT ; ' J 4 : ' | - it h the
tamper  AcSrBEL] shieRpoditftrbbl fud BB Frus B N SRR ERIN cer

' used for readin@yehthickness d1. The filpicknésdsall ¢drpesponds epthecddsitddright o0

+ According to one enbodi ment of the invention the |ayer thickness dl is in

| the range protrusion9®70380he stampes( toiter anhéeead. This height d h\shouldi ergresppnétear ed

enbodi ment, a bl ank stanper, .has a pattern layer with a thick- . ess in
the r ange dsptiodZ 08 ths pESb ohfhe epfikal discrfaibeprodbpemh apdithe srBReRFioneLS r -
15 croneter.. t Ly, | | I : ' into a
st uck ur edrousions Il EiesHoRGnt SpttbiRof of e UL RSS!

Accor di ng dheaiaB@ITIRE depas 8RiHe MtsThamkopi AMAsSc MasuRcRRéd With R%edmpet h a
t hi ck- ness in the range '0.090 to 0.110 mcroneter, or preferably

0. 102 mi criogheiudd be @bohit a giarter obthenkawd kemptir of thedusdratsed forreadigntiednaat i on
into a structured stanper for produc- tion of optical video discs or
DVD s. formatiom#rom thaeptical gésc. anot her enmbodi nent a bl ank stanper has a
pattern layer 110 with a t hi ckness in the range 0.062 to 0.082

m cronmeter, or preferably 0.072 mcroneter. 25 Such a bl ank stanper is
sui tgpl e | hS : : L S e in a
D player Taoriing B anbbdiptert OF AR FRRHRGE M el BibthciEdl i in the B

The wor kpieo£0 130. 159 miapeadtand wor ked such that its geonetry and physical

pr op- erties are suitable for nmounting in an injection noul ding
machine, as illustrated by 30 step S30 in Fig. 2A. This step is an

Dt S BB i R b RGNS

\F/)\g_l_? glEgg?g%%l/n the range 0.100 to 0.130 micrometer, but preferably thinner than 0. }%5 mi-

pter -15;28 Qrafletd! Saxeataniostampet 8psuifadle T tr@aFormutibe intevestsesuredn fact,
step

stamper for production of standard CD's.

According to another embodiment a blank stamper has a pattern layer with a thick-
ness in the range 0.090 to 0.110 micrometer, or preferably 0.102 micrometer. Such a
20 blank stamper is suitable for transformation into a structured stamper for produc-

tion of optical video discs or DVD's,

According to yet another embodiment a blank stamper has a pattern layer 110 with a
thickness in the range 0.062 to 0.082 micrometer, or preferably 0.072 micrometer.
25 Such a blank stamper is suitable when the optical-disc-to-be-manufactured is to be

used in a CD player having a laser working in the blue light wave length region.

The workpiece 130 is shaped and worked such that its geometry and physical prop-
erties are suitable for mounting in an injection moulding machine, as illustrated by
30 step S30 in Fig. 2A. This step is an adaptation of the workpiece for the purpose of

reducing the number of process steps to be performed by the end user of the stam-



may be perforned at any stage after step S 10 but before placing the sem -
manuf actured stanper in a package for delivery (step S80 bel ov%)_. S .
. Accordi ng V& ®%%f erred enbodi nent of step S30 the workpi ecBCT/EES MK ed -so
as to provide a substantially cilPcul ar outer perinmeter 2 and an
. inner circular perineter 3 of a smaller dianeter (Fig. 1A). The
punchi ng per. jdhef andee df sxedutionaof depsoS2dand$36fmay be reverséd IndhakistepeS3 G
avoi ded. Machi nes for perform ng such punching are known to the person
skilled i mliﬂ?ﬂﬂ?fgaﬁ HREStags a étﬁpisslopb@?@fm Blagiagibe sems- nm and 38

10 mm _and .t h [ di ane i referably. b 125 mm and 150 mm
The resul maﬁ‘&fmgiﬁ%gpgﬂng? I)%kalggsfggggﬁﬁrgc(étefwgﬂogﬁt er perinmeter 2,

. an inner perimeter 3 and a back surface 112. According to a

{ preferred enbodi nent the work- piece is a substantialty stressfree,
i di sc5shapacptdihg thapreferred dmbddiament of step S3®thkbworkpiestde piRhtd s829 to

. mcrometer, preferably 300 mcronmeter. The surface 106 is struc-

turabl e, pravidepsubstantially ciraular gutarmsgimeter 2 and an mher quenlar peimetdres

surface 112 is of importance since the st.anper-to-be. nust be b- |
[ Stanttali 9f pistiatlen ARGetER 0P8 1 80: T PRochen, PEHOEBAMAUCH A dedprmpgion of
relativel : . aF : ' f surface
T egul ar 6 FBRgiel is ayolaéd Michifits it pertciifh sull BrRURE R0 RSyt ihé
since | ar gersourskilied in' the G, dhictinfier ARM AR Dreferabl)beblveen 25 mm dérme:;gtarrper
when nmounted against a flat plane surface in the injection noul ding
macHOne amunj dred theghutpr dimsnater isiprefecably betwaen 42§ iy ahdr 1 5Gmomul di ng

] presses the st anper against the flat plane machi ne surface. Such
bul ging would, in turn, lead to 25 inferior quality of the resulting

nmoul ded p . . Far t reason he st S30 al sq includes

t r eat ment Flglg li,?’ %ue}msl% ﬁoargglefﬁéﬁigléﬁ%ﬁﬁgtsurfacesl0t6, & PP%&’W’P%@E%W ML are
m ni M zedperiftiefertT &od BWakk isiAbs 52 PALE SRR RS pRITELRY ' -
ver si on oF.the i nventi on. §0 g P VO 99e Od?gé%xentthe%&k
PCT/ SE98/ pies81s a substantially stressfree, disc-shaped plate having a thickness of in the 14
Surface irregularities are neasured in standardi zed nanners, such as

accdrdi ngrange 250 to 350 micromateny paeiseatx 30Qi migremetainThe snefaee 466 instracr

0R1[e[ L]e ajgﬁggg?ggégﬁs?%ﬁiﬁﬁvﬁ%w&%gar{oer pendi cul ar to ItoLgv:oldg?\ea reastre

The quality of the surface 112 is of importance since the stamper-to-be must be sub-

stantially flat during the injecting moulding procedure. Due to the relatively small
20 thickness of the stamper, the avoidance of surface irregularities of the back surface
112 are of great importance, since large surface irregularities may cause bulging of
the stamper when mounted against a flat plane surface in the 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 turn, lead to

25 inferior quality of the resulting moulded product.

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.
30



of the surface. According to an enbodi ment the surface 1 12 is treated to

obtain a 5 mean surface deviation value R err] below 2,0

m cr omet erwOo9/04393i nferi or quality of replicated optical di HcI/SE98OIRB2I ned-’
when the nean surface deviation value Rldrr] ex- ceeds 2,0
m cronmeter. According to a preferred enbodi nent the nmean surface de-

vi ation_REgfate RtegilififeCarelBeair€d il §18A8RMed DahfSS, §J&%s1acgomiﬁ paret N

10 The maxi mum surface deviation Rlerr] is nmeasured according to DI
4768, andDiN-4768 defining a mean surfacadeviation® e The themnrsurface demiationR sur f ace
deviation value R err] is_below 3,0 m croneter for the -

treated spravades ameasikscol e myerage aleyiasion instidisaesion pependicstar]to the plane
e e SRR SRR B e s PR ST 0
fromsth Ll L AL |

moastr oa fiapn 3aftaBé elidon vy REBE R DR Microffbrer Site bR ERARLOP 1
ari t hmet i fepheatedosptital ididksds oblatfiéd when @Re mean surface deviatiohd/alRIRD¥x-

eval uation of the surface 112 along an evaluation line. According to an
enmbodi nenceests 2,0 anicnamoateroAceordingioka prefercd eimbadimanethesneassurfacehdeai n an

arithnetic, . 0 verage surface deviation value Rlerr] below 0,3
m cr onet eViagonR. ?é%fa%eﬁ&/\?@%ér?ﬁmem 15 less than 1,0 migrgReiesr . According to
a preferred enbodiment Rl err] has a value below O0.[ m crome-

ter for the treated surface 112. Since it is an object of
t he 1pr eseThe nfwdRiun® Quifacs dewhtiby R e ' 5
facturer of Optical Discs, the trgaa,@%@ﬁ?ﬂﬁ]20%66‘}?}(1@;%1?223‘7%%?%%%%l d

pr ef er abl gotiéng to one embodimentethe andxdthumn stifacdleviktish saherRhgfiobelow 3,0
structuring it. Furthernore, it _to be noted_ that every step

in the trBuereEtenfordhe treaind suifaced 120 Assording teaipseferred erbediment Rall y a

cer- | tain,portion of the articles will fail the quality

r equi r emef#S2 Yrlug bRy {]’Pé&cﬁ%’ﬂ:’te&t ep. For these reasons it
I s advantageous to performthe treatnment of the back surface on 30
the bl ank stanper | before structuring it. WO 99/ 04393

PCTASE981Th8&rithmetic average deviation R, is the arithmetic mean value of all distinces
In a step_S40 a | ayer 12Q, sensitive to irradiation is applied on the first
| ayer 110from the Sl(réé‘é pofils to smeanisurizending; eech digtance bemgmaasmed pei-l m t o

be exposed and vel oped i nt o sui t abl e mask tern. The gsensitive
| ayer 120p?’§£§ﬂfaﬁ]yct8at?‘86nm wrface qglfr &Qg@rgﬁmetw fUSratgg VI BnkSiol-l y even
thi cknesstaidfby eV auaBBRYfithy SulfAdE1 12 HRHE dlediiatidifithe. According to an
embodiment of the invention the back surface is treated so as to obtain an arithmetic
20 average surface deviation value R, below 0,3 micrometer or at least below 0,5 mi-

crometer. According to a preferred embodiment R, has a value below 0.1 microme-

ter for the treated surface 112.

Since it is an object of the present invention to simplify the procedure for the Manu-
25 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.e. statistically a cer-
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

30 the blank stamper 1 before structuring it.



conprises sensitivity to electron beans as well as sensitivity to |aser

-exposure. The sensitive layer is, in one version of the invention, a.
phot osensi WMQ®/MEYi st film The i rradiation sensitivi PGTOF¥UIHr 120
is not limted to the above exanpl es, but3 can be sensitivity to
beans or rays of other irradiation such as for exanple X-rays or ultra- 10
vi ol et rays. The sensitive |ayer nay be sensitive in a positive
manner or in a negative nmanner. . . When, a positively sensitive_|layer is
used the dRrFbsten ﬁhoewygréwem@af@dyl 134on 1s appilecvlmrbsr?ﬂ'ﬁi layeptiQs,

| EEZ\S{ Vel ySEb R 0 T sV layar 1A S KRR A5 B PR Erdderriaged ne
si0°(*Fi g9 2 sallENe RER By, The jenpiul fayky 190116 SBinl G3ited bith e Taper

surfage 1196 t0'¢ shbfamtislly évaethicihedsi Tige srimutSersitive daydrtitused ixs tid tex2 0
tially unstructured. In a subsequent step S50 the sensitive | ayer

120 i s expommprises sensitivity toredeqgiran beamsas well as seasifiMityetot laserkexpasersr The
devel opnent the resulfing workpiece.has a protrudi ng spictal . rtion
o e P O Sematts 1376k 5 ToRHE VEIRAD E0e Invobr oty i oserritve resist . SR6un |
25 Fi g. 6. .- e LS . | ' C ep
520 to onFtiEdonsensidyinbEyer 209 fod fihitAGoMRE SBOVE Sartiph B pan P,

formed by {RitiafPIOBEHENPSF fays IF dihér iPRIGIRIGh such as for aempld K-raye e Qiltrkd 9.
7 shows a cross-section taken along line A-A of the blank 30 st anper

enbod0 nent viofetifags. 1A. The guide track 6 is formed of an el ongated pro-

WD 99/ 04393
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trudi ng pa,H_k of the 'itru_ctur bl e I.a%e(rar 1 10 .having a-surface area 106' . The
surface © SCfHYE JRYST JaY OF SSNSIhYT 11 DROVPVE RN 04 4R af5&alY© fapner.
structurab ¥h " st R [ | ably
or cpar od. Py Baialy sensifive lay s uBed (50 oSl uriR A e e B g

for obtai ni¢lgpment prisdess, atbsstibedavith edelentoto Fig 2B belomarConversely, whema
i njection noulding machine, is to provide the information structure in the
pat - 15 negatively sensitive layer is used the unexposed areas are removed by the develop-

ment process.

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-
20 tially unstructured.

In a subsequent step S50 the sensitive layer 120 is exposed to provide the pattern of

a guide track. After development the resulting workpiece has a protruding spiral

portion of cured remains of the sensitive layer 120 forming a mask 150, as shown in
25 Fig. 6.

Using the mask 150 the workpiece is etched (Step S60) to obtain the worki)iece
shown in Fig. 7, having a guide track 6 formed by the remaining parts of the pattern
layer 110. Hence, Fig. 7 shows a cross-section taken along line A-A of the blank

30 stamper embodiment in Fig. 1A. The guide track 6 is formed of an elongated pro-



tern |l ayer 110. Accordi ng to anot her enbodi nent the bl ank stanper

: «is additionally provided with 10 an unexposed | ayer of an exposure
sensi tive wayens3d$0, as shown in Fig. 8. The ex- poS OT/SH98BIBT Ve,
| ayer 160 can be provided by spin coating a |iquid onto the bl ank
stanper shown in Fig. 7 and curing it (step S70). The cured | ayer
160 is u ﬁ% A &gﬁ;‘
nodul at e(l}?{§ gg% oB{rdte}%é(; d&‘;*‘%?ér gﬁ?g%/rl gg&ggwg@#%?%ﬂﬁg% 108 ﬁﬁxeas.u}ﬁxe Second
Enbodi mengreaf108' R #p6atorbf fHetsuirfaiced 06 d2lthektrSttratse layer 110. Figure 18A is
a flow chart illustrating a second enbodi ment of a process of ob- 20
tai ning a bl ank starrper havi ng a guide track as shown in Figure 1A
Accordi ng to econd enbodi IS
sel ect ed (\5 is sigedh piece is Pl'%?afbg!"sﬁé"é’ai””s‘ftsgab%‘{ ﬁgg aé&tsﬁtszs%%ﬂmtm

i op 1l $eY rﬁaﬂaan%‘\rm?ée%%?g'ffog BOEBHRER, FlRired Shacagt Bl S0P iaBIRRGRI g

and having, g, gglét? f{ou1gh r}ﬁ&&@pqg tb p%wde the infoMR#tion %ﬁ&ﬂkéﬁxﬁﬁé ﬁ@(@-e“

used as a sta or pro cing Optical Discs (see Figure
: The pl at etetfQayd@yl10according to this enbodi rrent be a plate of ni ckel or of
- any 30 swtabl e material having a flat snooth surface 105. The surface
of the plate 100 is formed such that an advant ageously snooth

E)uc'rr; gfzg 8/1 ggé\n url]g %o %glojt%[e?%}r{b%ldlu}/legt fhe blank stamper is addmona?l?y prov1§§d7w1th

+ finigh t
| CUTIPT, cnpRRYata BULELOE AL s fe ek 160, AN PR g The ex
- tenperat Upsslfrmbnﬁﬁve rwwramnecarsb@rprbwd@ﬂtb@rgp@a@mﬁg f ¢iquéd shemberblaiince

i nj ec-

stamper shown in Fig. 7 and curing it (step S70).

The cured layer 160 is unexposed and therefore ready to be radiated e.g. with a
] 15 modulated laser to record a spiral track of information.

A Second Embodiment of a Process of Obtaining a Blank Stamper

Figure 18A is a flow chart illustrating a second embodiment of a process of ob-
20 taining a blank stamper having a guide track as shown in Figure 1A. According to
the second embodiment, a stamper workpiece 130 is selected (step S210). The

workpiece is to be worked into a blank stamper 1.

A suitable workpiece comprises a plate 100 made from a material having a compo-
25 sition suitable for repetitive heat cycling and having a degree of hardness such that

wear is minimized when used as a stamper for producing Optical Discs (see Figure

3).

The plate 100 may, according to this embodiment be a plate of nickel or of any
30 suitable material having a flat smooth surface 105. The surface of the plate 100 is

formed such that an advantageously smooth surface 105 with a substantially glassy
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5 tion moul ding involves repetitive heating and cooling. The

plate may al so conprise a material such as e.g. silicon carbide, silicon i

nitride WO9Y93\p|fram carbide for a surface. The plate WBGFEEHASHe -in

the formof a | am nate. Thi s pl atld either bei ng a solid piece or a

| am nat e woul d however not be used in the 10 same way as in the first

enbodi nenfinish is providedc ddtegnatively atplate ie mwatidsuch that 4 kefficiemtly smoothhe

plate is, 1:1{[} a mép S230Q g(grovi ded with a layer 120, sensitive to

i rradi ati SWiaFF li)P%ﬁVéa rface 105 (see Figure 18A and 19). The

~sensitive layer 120 is a mask filmto be exposed and devel oped into a 15

{ suitable mask pattern. The sensitive |ayer 120 may spin coated onto the
surface 1Q%he temperathft dydlHipSériiiraide ¥ 84 6rmrﬁ‘ﬁ§§é&:fofr RSt éps'iﬁfer‘iﬂ%éd-ve

i layer"” used in this text com prises sensitivity to el ectron beans
as wWél | asionaneulding invdlved mpetitiex hestingand beoking - sitive layer is; -

I n one version of the invention, a photosensitive resist film The irra-

; diation sensitivity of layer 120 is not limted to the above exanples, but

can be se ivity to beans. rsqrcgys of other ir i%di ation such as

. 2 i _
f or. exanp&é‘eﬁg?tgﬁag:asslﬂ ?9’%9’1"%?— a materia {aS; gy silicon carbide, yiligon aiEide| ve

| ayer may | L4 | | L I o ' ner .,

vhon 2 podf IR Earkiq ford fBRice! YR TR Yo dEn B IR I TSR Tiinnts: oy
a devel - This platithiel beimpCe56lid Piute relaminieoRodl dIRSMVverdlof beaRed i Wk

| ayer is used the unex- posed areas are renoved by a devel opnent
prod@ss. same way afinetheofifspembediment.ti ng from step S230 (see Fig. 19) has
a front surface 140, an outer edge and a back surface 112, the front
surface 140 being structurable, but sub- 30 stantially unstructured.

\Igngg gggg?%ggmg to this embodiment of the invention the plate is, in a step $230, 1provided

In a SUbSMﬂ?ﬂ‘laﬁ%@%é&iﬁb@t&ﬁ?ﬁiiﬁﬂi&ﬁoh%M@gléltgguiﬁ%@WS’%?ﬁ% Eiguly pypde the
pattern of a guide track. After devel opnent the resul tifng workpiece
has a proanddi%gThpsemditive layer 1p01is aanask fibwtederexpoietband developadfitd lave

| ayer. 120 form ng a mask 150, as _shown in 5 Fig. 20.
suitable mask pattern. The sensitive layer 120 may spin coated onto the surface 105
to a substantially even thickness. The term "sensitive layer" used in this text com-
prises sensitivity to electron beams as well as sensitivity to laser exposure. The sen-
sitive layer is, in one version of the invention, a photosensitive resist film. The irra-
diation sensitivity of layer 120 is not limited to the above examples, but can be sen-
20 sitivity to beams or rays of other irradiation such as for example X-rays or ultravio-

let rays.

The sensitive layer may be sensitive in a positive manner or in a negative manner.
When a positively sensitive layer is used the exposed areas are removed by a devel-
25 opment process. Conversely, when a negatively sensitive layer is used the unex-

posed areas are removed by a development process.

The workpiece resulting from step S230 (see Fig. 19) has a front surface 140, an
outer edge and a back surface 112, the front surface 140 being structurable, but sub-
30 stantially unstructured.



The workpiece is thereafter (in step S250) subjected to ion machi ning,
.reactive ion etching, ion mlling, plasma etching or the |ike. Such
treat ment wootyg43es N referred as ion etching. The proeeIspasbi3st eave
| and areas corresponding to the areas wigre the 10 mask 150 is present
and will renove material where there is no photoresist present t hus
giving the plate a spirally shaped guide track, as illustrated in Figs 21
and 22. The met hods naned above are known nethods within the art
of surfaqg Siypsefuént@ep S240 thesshsidvey kiyer €206 egiosetad plovideshé paren t hese
wi |l be included here. 15 This ion etching process gives a depth in
t he et chesf mgeide travk: dsterrdtivelppmend the mesulting workpiecerbasa pratmedipgspasb al so

depends on gas pressure and of her technjcal ranefers whi.ch can be
det er ni neRPTHPNIH S reRamsy the, sensitivg 133’\‘?(}' t1E§J9r‘BHBg 3 Mgk dPPeas shown in
acticiity.%éhﬂa, after determ nation of the technical paraneters to be used

, Su as e.g. gas pressure, type of gas and /or ions/plasm, voltage
etc. the depth of the etched areas i s dependent on the duration of
the ion etching process i.e. the tine par anet er.

Accor di ngThewaorkgigbeds thereaftdr (iheteprd2S0) sobjetted todonehadhimipg] scacting iorued
until a 25 depth dl1 is reached. This depth dl1 corresponds to_the

desired reschimg, tan mibing, plasma etching or theilike; Ruck trgatmentss hgrain refemedasd.
Thi's height dl .sho;.f. d corresp d to, a degth d2 of di t he pi és of the
optical dOBEFRNge IHF AT WilHgaYhnd PRy ERTZesPondtme e freas whesihe 7

Shoph d CoRaeRRSnds g&#ﬁgaﬁ@%nqeﬁg&% Rhelfial Dhicle Wk R4R) photoresist present

pi ts-to-be-obtal ne e pits Inan op I'sc

manuf act uhgd gNnhE thB@l@tb&rﬁiﬂfall? shiaped dufte tBatk, as ikdpatite@iMIFRLst Y af 22 he
wave | ength of the | aser used for reading the information from t he
optical disc. WO 99/ 04393
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Accor di ngl e mithodsBamerabove fre keownpathods within the,tth ofsuifacs Mreuripgnge

0.050 to . 037 ; : 3 f.erred enbodi ment
a bl ank s¥od heer’e}ﬁ’ge %’gnd%%’g%‘g?%cggsé"ﬂé’gttheﬁeﬁgﬁﬁégl'm“&ecpg’g‘r?ge 0.100 to 0. 130
m cyeneter, but preferably |less than 0.125 mcronmeter. Such a

This ion etching process gives a depth in the etched areas corresponding to a time
parameter. The process also depends on gas pressure and other technical parameters
which can be determined by the man skilled in the art without any inventive
activity. Thus, after determination of the technical parameters to be used ,such as
20 e.g. gas pressure, type of gas and /or ions/plasma, voltage etc. the depth of the
etched areas is dependent on the duration of the ion etching process i.e. the time

parameter.

According to an embodiment of the invention the ion etching is continued until a

25 depth dl is reached. This depth d1 corresponds to the desired height of protrusions
7 in the stamper 5 to be achieved. This height d1 should correspond 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 d2 of the pits in an optical disc manufactured with the stamper 5 should be

30 about a quarter of the wave length of the laser used for reading the information from

the optical disc.



bl ank stanper is suitable for transformation into a structured stanper for
produc- tion of standard CD s. 10 Accordi ng to anot her

enbodi ment w $8/@R$3 st anper is ion etched to a depth in the PCT/SE9%@idge
0.090 to 0. 110 microneter, or preferabl} 0. 102 microneter. Such a bl ank
stanper is suitable for transformation into a structured stanper for
producti on of optical video discs or DVD s. 15 According to yet
anot her enbodi ment a bl ank stanper is ion etched to a depth in the

range 0. 0@2copdifigd8dnei emboditeant of theirekeatiahitie depthod hiscandghe range G064 ta

bl ank stanmper is suitable when the optical -disc-to-be-manufactured
is to be @sbY) micrerugter. pl ayer having a |l aser working in the blue

| i ght wave | ength region. 20 The wor kpi ece 130 is shaped and wor ked
such that its geonetry and physical prop- erties are suitable for
nmountg ng i 4.nj | , 7 \Y : ep
8220t5i n Ff%bc:%%lhg a?ﬁlltelsf&g%ggmlbgdgﬁea agltaglfﬁi séﬁﬁg?ll {Sﬁéhvﬁﬁi tlgcaed?poﬂrl Htlrﬁlzé
purpose  range 0400rted 30 enicRemetdtiitai préfepatslodess thar 0512 omieropedté Swel aby
the end user of the = stanper. In fact, step S220 may be perfornmed at
any. st age bldnlestagipep isguitable ufor teansfarnmation infy astmgtured stamper fanproducur ed
stanper in,ap cka&% febf deliveiy (step S270 bel ow). According to
{ a preferrdipg andazd: S.step S220 the workpiece is punched so as

to provide a substantially circular outer perinmeter 2 and an inner circular
peri net er 3 of a smaller dianeter (Fig. 18A). The punching is

per iy med githd ARkRE Enbefiment bl AnIOStahfiRrYPIdiPeRREd kS a@égtlﬂﬁﬂthe

Machi nes for performng such punching are WO 99/ 04393

PCT/ SE98/ @age’ 0.090 to 0.110 micrometer, or preferably 0.102 micrometer. Such 2blank

known to the person skilled in the art. The inner dianeter is preferably
bet ween 2tamper is syitahled fomtransfognatiom inte & Brudinredestampeisioyspductin of

bet ween 125 and 150 mm . The stanper provided with a spiral
track is Wé’%?’{ﬁ@%ﬁﬁﬁ“&?"&% Strradiation sensi- 5 tive mask filmlayer
270 (step S260), which may be exposed for recording infornma- tion.
Fig 23 illustrates a stanper provided with a spiral track having an

i rratB at i ccording to yet another embodiment a blank stamper is ion etched to a depth in the

range 0.062 to 0.082 micrometer, or preferably 0.072 micrometer. Such a blank
stamper is suitable when the optical-disc-to-be-manufactured is to be used in a CD

player having a laser working in the blue light wave length region.

20 The workpiece 130 is shaped and worked such that its geometry and physical prop-
erties are suitable for mounting in an injection moulding machine, as illustrated' by
step S220 in Fig. 18A. This step is an adaptation of the workpiece for the purpose
of reducing the number of process steps to be performed by the end user of the
stamper. In fact, step 5220 may be performed at any stage after step S210 but before )

25 placing the semi-manufactured stamper in a package for delivery (step S270 below).

According to a preferred embodiment of step $220 the workpiece is punched so as
to provide a substantially circular outer perimeter 2 and an inner circular perimeter
3 of a smaller diameter (Fig. 18A). The punching is performed such that deforma-

30 tion of the workpiece is avoided. Machines for performing such punching are
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T T A AT LT T e R A S ane Greeena s e

senéi tive mask filmlayer 270. According to a third enbodi nrent a
sem - manuf actured stanper with a guide track is 10 provi ded by

el ectropl g1 Qgh,3gi s enbodi nent i nvol ves coating a smooth gbasmep/fkg
wi th a photosensitive material, and thej(ﬁafter curing the photoresi st

before radiating the surface of the coated glass plate with a
dul at I . i ,al i.de. . 1 kK in.t hot | st
o 2t ka0 P e e 5h 05 Bt s ol ol RV GS °
etching %&Cﬁﬁfsé | B9 bR blter ia'n%&m}ﬁ%f&aﬁ%%éweele 195GhRMa 1 56 Heh, t hat
er words

a guide rack 1s generated. In ot the surtace of the naster
glass plate is nmade structured. After a drying process the surface
of the plate is netallized, e.g. by vac- .uum deposi tion or _
sput t er i Mtheo§tampeh provided wath a«epilragtmack isithen pronided gvithian dradigtion sensi-

construction (having a glass |layer, a _photoresist |ayer defining. ui de .
track andive mask Almilayer 370 (enS60) viich tasbe 5§395edcff95 Feeqrdingsintgrgna-
master. The st.ep,of, generat | . \ - fract uned. t he
Use of ¢ MTIdE & MHEERERE HlHnd Bioyidesh A B R R RERFHGBHLY, g
and reno &  ckel plate fromthe master. This

results :Q%h%l fvleﬁﬁsliﬁgﬂn&)t&%l@h a guide track, shown in Fig. 1, and simlar
to the one shown in Fig.7. 25 Transporting a bl ank stanper

The | ayer 160 being sensitive to irradjation, may present the problem,of
enabl i ng According torafupbembediment asepkmenufastyred sfampeuYVidaeydadrackis 30

tabber provied B eBefpRAsEr SH GRbANAEE RIS T Fodriy & SRR Bt BiEe s
il ustr at\ggg %pl’?&tﬁ&r@ﬁ%é fhaterial, and thereaft¥? c8Pn84RE Photoresist befoxz't?L radiating

PCT/ SE98/

Fig. 2A thBeupfackafthe ooated biss pidte svitle airgodslated lpserviortecoxd £5piedl guide
irradiation from penetrating into a stored stanper. The

bl ank st anquk insthovphotoresisy materils Thercalten Bicemaster ghass platg'is sulgectedta an12, 5
sol sk b Br8L St S0t oM RETALEILAS, Ul ng U ansporl oduatsgconsly
of s anks{r&cksﬁcééntem&. In other words the surface of the master glass plate is made
structured. After a drying process the surface of the plate is metallized, e.g. by vac-
uum deposition or sputtering of a thin conductive layer. The resulting multilayer
construction (having a glass layer, a photoresist layer defining a guide track and a
thin structured conductive layer) constitutes the master. The step of generating a
20 semi-manufactured stamper with the use of the master involves deposition of nickel
by electroplating, and removal of the resulting nickel plate from the master. This
results in a blank stamper with a guide track, shown in Fig.1, and similar to the one

shown in Fig.7.

25 Transporting a blank stamper

The layer 160 being sensitive to irradiation, may present the problem of enabling

transport of the blank stamper 1 without damaging it.

30 For the purpose of preventing unwanted exposure of the layer 120 the blank stamper

1 according to Fig. 8 is placed in a protective package, as illustrated by step S80 in



the stanper surfaces are protected from bei ng danaged. Such a package is

41l us- trated in Fig. 9. 10 Fig. 9 is a sectional top view of a.
package 300VQ8%0439h| ural ity of blank stanpers 1. The BSE@E&EOI”" '
conprises a housing 310 having inner wal4k 320. Two opposing i nner

wal | s 320 are provided at a predetern ned distance fromeach other, and the
wal | s Fig. 2Ae Tieqackege opmpris¢sapwalls gesigherhto pagenbextaniadiimgdiation£ndm

st anpers havi ng an ,outer . perinmeter of a predeterm ned nmeasure. The
shaped porRSNSHEUREANIY 3 &teEed SAMPCED for 15 allowi ng insertion of a blank
st anper . Fig. 10 is a sectional side view of the package shown in
Fig. 9. The package has an I nner bottomwall 340 provided with
recesses t Y%, r

openabl e/ c o%gg@g #?‘Hbg%%mﬁglgiﬁg@?Z?ear%mﬁlﬁg?osuhrgvcieﬁglgﬁégr?gp%%?o1%%? 20
urging a swhictmabebeprottersd fiden scratwhing dorids tanspertsAddaftageously the :
According to one version of the package, there is provided an inlet 390 for
an anti- blank stammraﬁtstorgdu@haepgckagerr?ﬁymd tpdrold peplptality o€ blanksnhpnghthat

fefficient filling of anti- i dapt, there i | so proyi ded out | et
400. so t hathe steaBer yustaces 2 roteqted ok heingdamaged, Supk agackpgcts dhse | ni et

and the o -ar ovided with cl osabl e val ves. The package is
seal abl e E%L%\tge{ﬁﬁ%ﬁ'seal i ng neans 410. The provision of blank
stanpers in a package has the advantage of enabling the manuf act ur er

of optical discs to acquire blanks which are easily transformed into 30
st r udOur edFig Qnzer seatiady tdpoviewsef 4 package F08clior arplnmlity iofi dplardc stampers 1.
WO 99/ 0439 . . .. <.
PCT/ SE98/ O'ﬁ;gpackage comprises a housing 310 having inner walls 320. Two opposing inner

chart i 11 ugels PR B et Bt BRI SMiR MR Hnce from sash oFhfhpafid g baud T OV
i 11 ustrat eghel grobidddrwithBhaped portions 330 for holding a blank stampers having an outer

perimeter of a predetermined measure. The shaped portions are grooves adapted for

15 allowing insertion of a blank stamper.

Fig. 10 is a sectional side view of the package shown in Fig. 9. The package has an
inner bottom wall 340 provided with recesses 350 adapted for receiving blank stam-
pers. An openable/closable lid 360 has an inner wall 370 having means 380 for

20 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
25 can be obtained. The inlet and the outlet are provided with closable valves. The

package is sealable by means of sealing means 410.

The provision of blank stampers in a package has the advantage of enabling the
manufacturer of optical discs to acquire blanks which are easily transformed into

30 structured stampers ready for use in an injection moulding machine.



The nmethod includes the step of obtaining a blank stanper of the type shown
in Fig. 8 (Step S110 in Fig. 2B). The acquisition of a blank
stanper 1 we9oasd3ude un- packi ng a blank from a pacokagseeshizs7
According to a preferred enbodi nent of phe invention step S 110 invol ves
recei ving a sem - manuf actured stanper 1 having a guide track and an
unexposed, exposabl e mask film 160, as illustrated in Fig. 8. 15
Accordi ng to anot her enbodi ment of the invention step S 100 invol ves:
firstly, Aeprocedure of sigthainimgaatracniredanipeet ured stanper 1 having a guide
"track, as illustrated in Fig. 7, and secondly, providing an

i exposabl e mask filmon structurable portions of the

sem - manufact ur.ed. st er, 1,... 20, Accor di t o, yet anot her_ enbodi nent,
the step Elgurg b2 ﬂg?’a?m’éh’éﬁﬁﬂ%ﬂ RIPGESs T obtaining a sEuctygrd stampes agps

S10 S70. ' ve with reference to Fig. 2A
Thergafte%lﬁfslu%%@pp%ﬁi%g,ﬁ'a pattern of protrusions 7 is created in the
pattern | ayer 110, which yields the desired structured stanper 5
(see Figure 2B and 1B). Altema- 25 tively a pattern of indentations are
created i WhemethagenclidéOthe step of obtaisingla blank staetbérroffthg type SBwi heFig,
pattern creating step_S 120 advant ageously i nvol ves only a very
limted né Eﬁpgﬂ%me&g-@@ béhpacqwsition of a blank stampersi mayningludeam-5130

(Figure 2B).i: rp.is._created in the sensitive layer 160. This
may be acﬂ%@&}ﬁggﬁi}@gf&%aqaﬁﬁaqﬁ ank 1 shown in Figures 1 and 5 in an

expqggure de- WD 99/ 04393
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vi ce, wheAecardingtd atprefermdesminatimens of ¢y inveh&6n Eﬁefrslﬂﬂ(ﬁitﬁon%@trécelﬁgOf
the surface 140 of the photosensitive layer 120. In this manner a

pattern of ssmmfamr%i gamper 1 havirg;ig. guilertiaakeand emshaxl_eaosledf exposebleosed
exposed PRk I asilSaRBea e RE W e T ayer 120. 5 0 Fig 11 shows
] the blank stanper 1 after exposure.
15 According to another embodiment of the invention step S110 involves: firstly, re-

ceiving a semi-manufactured stamper 1 having a guide track, as illustrated in Fig. 7,

and secondly, providing an exposable mask film on structurable portions of the

semi-manufactured stamper 1.

20 According to yet another embodiment, the step S110 of obtaining a blank stamper
includes all steps S10 - S70 as described above with reference to Fig. 2A.

Thereafter, in step S120, a pattern of protrusions 7 is created in the pattern layer
110, which yields the desired structured stamper 5 (see Figure 2B and 1B). Alterna-

25 tively a pattern of indentations are created in the layer 110.

As illustrated in Figure 2B, the pattern creating step S120 advantageously involves

only a very limited number of steps to be performed.

30 First, in a step S130 (Figure 2B), a pattern is created in the sensitive layer 160. This

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



The exposure device needs to be accurately controlled to provide a densely

-packed anmount of information on the stanper. The guide track 6' in

t he stanpeWQ9%H3%¥n in 10 Fig. 8 enables the use of a rel BETAHEISR1387
unconpl i cat ed exposure devi ce. 28nce the data pattern has been
exposed onto the photosensitive |ayer, the blank stanper 1 is

devel opedyide, vherda nhddulktedilasg@deain issontoileddo sadiatd pats 148 offfiexnasast
areas of the sensitive |ayer 120 are renoved. This may be achi eved by

{ pl aci ng t 140X the phbtosknsitivertayer 120nlnidvemaphaya pettarn ohroussied andwalon- of

t he devel opnent _step the ui de track I,S provigded with protruysjons
160, as sugmqrfacmalgzgﬁseﬂsé?ft unsxgose qmthg o %ﬁﬁemo-ﬁgpp@qmnmrgé\tp%h_zs)

e stanmper e " cess. chi ng
my be- pomrBITLEERS of ST el s Piar o it Bloropensiviy€ R 126750

exangl e be perforned by dry etching nmethods or by use of a liquid etchant.

It may al so include ion etching, as discussed above. When
et chi ng wiRig. lissho#s thechlank stanipent] dfter exposureanuf act ured stanper 1 is

pl aced in a bath with a liquid which reacts with the material at

t he. exposed surface parts of 25 t he gui de protrusion 6. The

et ching prcess is controlled such that the etchi,ng | eaves protrusiqns 7 in
Lhe crexpostieica et a3 ercgtimelyFontroiled 8 provide’s el Sacksd
PCT/ SE98/ it of i

§ According To one e?‘r%’ggfi tr%grrlltontthg Stpalmaqeé' -{88 gg%)drsptrr?cskeg Hll C ee?t,amgﬁ(rj ltsﬁé“ﬂ st

| ayerg 110 Fig, 8 enable®tle weSofSaHetitarly @hbdmgiicﬁﬂeﬁédi dehrei devigle. The etching
liquid used in the etch process S60 is selected such that it acts

on the first layer 110 but not on the plate 100. 5 I'n a subsequent
ayer 120 Qe B AFELPATE s DGEh CXPOIGHTIG dhF RPOLCPTH NS b e BTk
protrusi Or}v?aanerals is developedi, bk umt rbmgsljaﬂ'lp%}qbig Srehbe AOEhIRat the unexposed
areas of the sensitive layer 120 are removed. This may be achieved by placing the
15 blank stamper 1 in developing solution. As a result of the development step the
guide track 6 is provided with protrusions 160, as shown in Figure 12.

In a subsequent step S140 (Figure 2B) the stamper 1 (see Figure 12) is treated in an
etch process. Etching may be performed in a variety of different manners. It can for
20 example be performed by dry etching methods or by use of a liquid etchant. It may

also include ion etching, as discussed above.

When etching with use of liquid etchant the semi-manufactured stamper 1 is placed
in a bath with a liquid which reacts with the material at the exposed surface parts of

25 the guide protrusion 6.

The etching process is controlled such that the etching leaves protrusions 7 in the

first layer 110 (see Figure 13).



Since the thickness dl1 of the layer 110 is predeterm ned by process step
520, and 10 the plate 100 is not etchable by the etching solution, the
depth of t o posheyd ations is subst anti al | y i ndependep¢T/Srosidiss7 -
etching variables. Thus, the height h[ery] of the protru- sions in
the stanper 5 are provided with an advantageously high accuracy, thereby

118 SRSl A R R R T A,

accuracy as

. 15 . cohéiggSubstafitiBlly REMAMEMORinddd. 'THR etehihgidtad wS&d A HRQER hréless

: i nformation-to-be- replicated, such as Tor® exanple a mnusi
recor di ngS60 is selpotedrsudhtthat it actsanvthetfrst layer 110 bgenotsory't dte B0@®@ bl ank
stanper and, using the relatively sinple nethod illustrate in Fig.

2B, provide the desired structure thereon. The resulting structured stanper
is 2 eady,to be fjtt | pt.o _an,d\njection.nmoul din hi ne, . A
Furt Rer E%S&%ﬂé‘?ﬂ“{}f S pm@\%‘gﬁ%) the fematning PP&ER‘% OEF?‘FQI‘QQSEH(%‘HQ c
sectional 1.8} I3 : ' 0 . r.di ng
%aéle‘ﬂ 928 1§%ﬁ5v@d,%éﬁéﬁé a StanhfUIRGHVO Wit £ ﬁﬁt{.%%x %ffgzi'otmsw?ﬁcp ag

to a furthér enbodi nent of” t nvent’ on. nper WorRpT ece
210 i ncl uilbssteated at Eigho® 18omsd $3.0 ng substantial ly of nickel, and
having a flat snpboth surface on which an etch-stop | ayer 220 is provided.
The etch-stop | ayer nay consist essentially of gold provided as a
tight skig.for,prevent- i.ng ap, etch solutjon fromreaching the plate
100 duri nS“%‘i‘Fe‘hE Fﬁﬁ&%ﬁiﬂ’me&ﬁgﬂh&‘) 15 predeterminedyy BRyCoaBIGp S0, and
PCT/gE98/ : . . ., 25.. .

st ar%ger Wor Figecleogison?tn?tgh%blglb ¢ eg%%ﬁ%?“?“ﬂ?’ttﬁ'e_gﬂﬁ)gboﬂ}}fclﬁde%%&%ﬁH ng
the substandlly idependeit dnthe Rtohilg $5:346188. Thudl e Hé{gﬂﬁhltéftﬁxk prbig- 2

e'e

structured stanper. Anot her layer 230 is provided on C :stop
| ayer 220siomidn ithestangeo S aretpevidedmitiban adedraageousRibigharccespyndtersly t he
Do oL et A0ed R Motk B 10 i P o
{ mul tilayepards the depth of the pits ( Fig. 13 and Fig. 4).
15
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 a blank stamper and, using the relatively simple method illustrated
in Fig. 2B, provide the desired structure thereon. The resulting structured stamper is

20 ready to be fitted into an injection moulding machine.

A Further Embodiment of a Blank Stamper

Figure 14 is a schematic sectional side view of a part of a stamper workpiece 210

25 according to a further embodiment of the invention.

The stamper workpiece 210 includes a plate 100 consisting substantially of nickel,
and 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 prevent-

30 ing an etch solution from reaching the plate 100 during the transformation of the



neﬁber conprising a plate 100, and layers 220, 230 is substantially

. stressfree hav- 10 ing a thickness in the range 250 to 350 m croneter,
pr ef er abl yWOO9/043%93r onet er. The | ayer 230 is struct ur JEITSENBQ1387
substantially unstructured. A |layer 24028ensitive to ir- radi ati on
I s provided over the |ayer 230. According to one version of the

wor k pi ecgamber wdiRpiedy 210386 a:bmak%t@ngasp witlaghdeatackd and dubingrthem
The workpiece 210 is worked into a blank stanper 1 with guide track

essent i al trgnsformation of theblank gtamaparhlewitht gwide drask inteeal sabetmeedistamperf er ence
to Fig. 2A. Hence a sem - manuf act ured stanper having a guide track
6 is obtained (Fig. 15). 20 According to a preferred enbodi nent the

stanper i _addition . Vi ' n_. S ' .

ensy 11 veAnBE R A isPrpYdE At dtcHistop Jayer XRECARSRYel pofTif Bl blank

st anger desaiy i SEd 4 . Fftmifle 1 0 in theSv&kahl er 210
S {TrBansfor ngqPr?P(g&gﬁstruﬂgﬁgﬁgghgxg%ﬁ%s%eﬁaﬁallﬁf e E%%g%(?fgi ng to
t he met hogh@daﬁ\imFﬁ%rEiSQ. 2B above. The etch step S 140 is
nodified in that the selection of etch liquids is adapted for

etching chromum According to a preferred enbodi ment the etching for

SPAUATAT I, EATLCYNE G C IANNE-GNG g R ARS8

PCT/ SE98/ ‘o : :
Frgure 17T somursing aglele 1003 favers 220, 230 s substansally sessefive v, 550

obt gigned ing a thickfe¥@ia the Palge A5NBEISOlmapcroftedwr préfefdtds 300 MicrdMeter. The A
Second Enbodi nent of a Method of Obtaining a Structured Stanper.

Accor di nglayer 238 ds structundhdel butrsubstastially unsedctredipt layes 246t sensigivelty ir-on
ma- hining, reactive jop etghing, ion mlling or plasma etching. As
ment i Onedr%g%g@@r} Psgprov? ed over the Payer 309 J P J

According to one version of the work piece 210, the layer 230 consists essentially of

15 chromium.

The workpiece 210 is worked into a blank stamper 1 with guide track essentially ac-
cording to the method described above with reference to Fig. 2A. Hence a semi-
manufactured stamper having a guide track 6 is obtained (Fig. 15).

20
According to a preferred embodiment the stamper is additionally provided with an
unexposed film 260 sensitive to exposure, as illustrated in Fig. 16 (compare with the

stamper described in connection with Fig. 8).

25 The blank stamper 210 is transformable into a structured stamper essentially

according to the method shown in Fig. 2B above.

The etch 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

30 is a mixture of Ce(S04); X 2(NH,4)2S0, X 2H,0 and HCIO,; X H,0.



such treatnment is herein referred to as ion etching. 10 According to
the second enbodi nent described in connection with Fig. 18A the

plate to becedordasss i s manufactured fromone material (or a |@Erf/Seis®iigd

order to give support to the one ggterial) and the plate has an
unexposed sensitive layer. Wth reference to step 250 in Fig. 18A
the information pattern is obtained by ion etching. 15 Fig 24

illustrates the blank stanper 1 having a guide track on which an
i nformati Qgure 17 isRajektibhalvide PRONOf g poftiiglof AkRuthedB@inder B0 Haingdd

cured portions 272 remain on the guide track. The cured portions 272
cor r espondrem gblkankistatapemn] ashehawnipfigs 15 or I6neans | where pattern
protrusions are to be provided. 20 Fig 25 illustrates the structured
stanper having protrusions 7 obtained by ion etching. .

Figurg 26§as i:c_secti Qne i de\vi ew of | ece according to
Fig. 23, A e e ot et g 2 HHnAS o Bcond manner.
In the Fig. 26 enbodi - ment the film 270 as shown in Fig. 23 is
exposed and devel oped so as to create a mask film 274 havi ng

openi ngs Aécardinigte 4 setpndambddin@ut detrucaekd StampEhés OPRMIANSy ion ma- 274
correspond to information data bits. The pattern of openings 276 are

creat ed i rehining, reactive dem gtching ipmmiHingror plasmaetehing. Asmenticasd abpve, ned
above in conp ction w th 30 Fié;ure 2B, st.ep S 130. WO

99/ 04393 such treatment is herein referred’to as ion'etching.

PCT/ =98/ 01387 27

Figure 27 is a schematic sectional side view of the work piece according to
Fig. 26, Accordimgffoethei ssvont@mtnglimenegedcribed i euﬁn@aii_dnn&ﬁhrmg.' PEARRLtET N
in the stanper neans. The lon etching/ion mlling causés an

i ndent at i qlaz7e beostched ks mpaufactired 6rorm onb enateriadd(or 3 lamimets kn bidantd dve As
expl ai ned above the depth of, fhe i depta i on caused by the ion

|
et chi ng | SUPBATYGIthe gnEynitREa @Pgttﬂ%ﬁ ad¢ L@hén snexpergdpsensitiee layen With a

{ti ' | ¢ .y | d ' h ;
et chi ng. RGP sk 270 Flp1 R ke furBharton BA%RY5 Rblatee by vof elehing. o

etchisg process. 10 Figure 28 is a schematic sectional side view of
the structured stanper according to Fig. 27, after renoving any
{ remai ns ofFigi24 imstrafesithe blank stamper 1 having a guide track on which an information

pattern has been recorded into the mask film 270, and cured portions 272 remain on
the guide track. The cured portions 272 correspond to positions on the stamper

means 1 where pattern protrusions are to be provided.

20
Fig 25 illustrates the structured stamper having protrusions 7 obtained by ion
etching.
Figure 26 is a schematic sectional side view of the work piece according to Fig. 23,
25 after exposing and curing the mask film in a second manner. In the Fig. 26 embodi-

ment the film 270 as shown in Fig. 23 is exposed and developed so as to create a
mask film 274 having openings 276 on the ridge of the guide track 6 . The openings
274 correspond to information data bits. The pattern of openings 276 are created in

the sensitive layer 270 in the same manner as explained above in connection with

30 Figure 2B, step S130.



Figure 29 is a top view of a part.of the structured stanper according to
Fig. 28, 15 as seen in the direction of arrow Cin Fig 28. Figure 29 is
not in scaM@ 994893 | | ustrates t he general physical shBeBSEI8/Q387de - -
tracks 6 which are protruding fromthe rface of the stanper. The
gui de tracks 6 have indentations 278 of a predeterm ned depth. The
depth of the indentations 278 correspond to the hei ght of protrusions-to-be
ion optica%, di%&‘se to, be produced with the aid of the stanper.
cLai s Figure 2/ isa sehempticorecBerali side yiexv oEthe warkupiese aceording tpEig. 26,

. the et ho [ terjzed.by the ste of : . a
obt ai ni ngqgggifggftgﬁﬁéﬁ §5 tﬂ %°§‘-‘%‘¥Fa$‘b81fﬁeﬂgﬁ?n PIBE Wthe StAmper tegns. The)
surface ' i YATORNS s o1 ' : f f
the. o - 1O erchiYiorPRRUIRMGAARI E WideRERion 474 NS Mbe il 815 B cR8Be B
wi t h5a guintesktfilac 274 6As @xplained diibve the rdé})ﬂﬂbf fe inden@tivhaauSed by HaChn
portions (106'), of said nenber (100; 130); said structurabl e
surface pétehingis cagmliedby the durationiof theibthing pedceys, lres byuctimeqarameter.

b) applying a layer (120; 240;) sensitive to irradiation on said first sur-
face (105) such that an unexposed and exposabl e sem - manuf act ured st anper

i's Vi : . . _c)l,enclosin S8 h nexposed
o - manurip o aBEienti3 dong dusatign of the ion eeifE 1S bId e AR OTARE e
sensi ti veafgo 18 fhSniet 4Fedithe torb SRR Briogklyy Unexposed; and
d) treating (S30) the sem - manuf act'ured stanper, before performng

stepOc), said treatnent including: 20 dl) treating said

second sutface (112) cgyfg t he sem -manufactured stam _ per
such t hat FABHEAP 18/ Jacmatissestiora sidg visw of ther tiuasetied\stampecacsoedieg to s
net hod of .proyj

R gt B A g e et edStaer, 25

Figure 29 is a top view of a part of the structured stamper according to Fig. 28,

15 as seen in the direction of arrow C in Fig 28. Figure 29 is not in scale, but illustrates
the general physical shape of guide tracks 6 which are protruding from the surface
of the stamper. The guide tracks 6 have indentations 278 of a predetermined depth.
The depth of the indentations 278 correspond to the height of protrusions-to-be on
optical discs to be produced with the aid of the stamper.



i and exposabl e sem - manuf act ur ed starrper S pr ovi I,
c) encl osk.nymeskod of providing-d seri-nanifactiired SLAPHd st anper

a) obtaining a substantially disc-shaped nenber (100) having a first

surface (105; 106); and a second surface (112) form ng a back surface of

the sem - wo 9904393 MANUf act ured stanper; said first surface berRgofedy? ded -
with a guide track (6; 6') for Adi cating structurable surface
portions (106') of said menber (100; 130); said 30 structurabl e surface
portions (106') being flat and substaytAplsy unstructured;” o

b) applying a layer (120; 240; sen5|t|ve to
irradiation on said first sur- face (105) such t

W

tective packagi:h 3%0[’1 that the,se |t|ve f|IP1|s mai nt ai ned subst anti al l/
unexpose dhe metho aracterize the steps o d) treating (330) t he

seni ¢ manuf act ur ed %}t SH8itling Qes‘;JBEtﬁnRﬁﬁ alsa szl%)ed Hlember (?ggg ng%aﬁgt

trea':f ment includin I nner

peri met er £052106) N4 aaetoh® SurFacet1 12) forming a back surface oﬂiﬁé semi- -

3. A net hsggfagy(pr ovi di'ng aasem manuf ac ur%d stargrper t he net hod
bei ng chanasufachared stanpdre satdpst s:irface being provided with a gulda)tramkt(ég 6i)fgr a

substantial | y disc-shaped nenpber (100) haying a first urf,ace (105;
106) ; - andndiossDerrusHRRBle SR PoFEAA (903 bgeid mambee 4108 130E s -

(6r 6yt hericrdrablE g %iéc?rpfa'aé HodtboifE el sha BB iaR il ibded OF 070"
mermpgr (100; 130);y afﬁ}ﬂ& er%izommr %E&Iﬁvei@ﬁ?aaaﬁé%aﬂ%a(qlﬁ&k skf! ng

flat and substanti tured applying a

layer (12face 2¢@5) )sueleﬂmttammekposedadi atpo@abhrsearaudaﬁmﬁasturedlstampefré@e (105)
such that an_unexposed and exposabl e sem -manufactured stanper is

| provi ded; provided; c) enclosing (S80) the unexposed

| - fact d .| - tecti h .t hat th
Sensi tive 111m is RhERarRelsaobtEmexapr eﬁé’x%éﬁgﬁlaﬁuagesta%ﬁq fgepro-

| &) Lreati QeSS RR Thar BEYERTHUE Stl AR GinCE bR R kA BBsed,

step c¢), such eonetrica n a nou

nouli§li ng amEhi ne; ' said treatnent including: d2)
shapl ng (S30) an inner perineter of the sem -manufactured stam

per-, and - d) treating (S30) the semi-manufactured stamper, before performing

step c), said treatment including:
d1) treating said second surface (112) of the semi-manufactured stam-
per such that a mean surface deviation value (R;) below 2 micrometer is

20 obtained.

2. A method of providing a semi-manufactured stamper,
the method being characterized by the steps of:
a) obtaining a substantially disc-shaped member (100) having a first
25 surface (105; 106); and a second surface (112) forming a back surface of the semi-
manufactured stamper; said first surface being provided with a guide track (6; 6") for
indicating structurable surface portions (106") of said member (100; 130); said
structurable surface portions (106') being flat and substantially unstructured;
b) applying a layer (120; 240; ) sensitive to irradiation on said first sur-
30 face (105) such that an unexposed and exposable semi-manufactured stamper is

provided;

R
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3 d3) shaping an outer perineter of the

sem - manuf act ured stanper such that said perineters
are subst arVPEP043%i r cul ar and substantially concen- PCT/SE98/01387
tric. 5 4. The nethod according t8claim2 or 3, wherein said
treatment includes: dl) treating said second surface

(112) of the sem - mepedcosingd886) thrunexposed semi-manufacturedpeamperciy 4 pas- a
. mean surface devi 6}2 i on val ue qiagR[e”' ) below 2 microneter is

! obt ai ned. tectiygpackage sugh thet the senditive dilmois mpaivtaaned sybssandiadlyrunexiposed;
“treatnment ingludes: d2) shaping (S30) an inner

peri neter the sem - manufactured stam per.

s | o ACC0T ) Bealfe (5 R0V WE G drarkltir B bl BRI C L e

stanp®r sugép c), said treatment including: t hat said perineters are substantially
circular and substantially concen- tric. 7.

The net hod accor di ng2) shaping ($3Q) @ immes perimetariof thaisemi-nremfpeturedestam- of
t he 20 sem - manuf actured stanper is shaped (S30) by punching after the

[=

application of PeI. said irradiation sensitive |ayer (120; 240).

8. The nmethod according to claim1,4 or 5, wherein sai d
treatment includes polishing. 25 9. The nethod according to claim
1,4, 5 or B Ah&ERLA of providing a semi-manufactted {timpbfrent includes polishing
sai d second surface (112) sog as to eglbtﬁal?lﬁgé maxi mum sur f ace

devi B i on thelmeth¢&being hied cverizedrbg thereteps of: 30 10. The et hod
according to any of the preceding clains, wherein
a) obtaining a substantially disc-shaped member (100) having a first
surface (105; 106); and a second surface (112) forming a back surface of the semi-
manufactured stamper; said first surface being provided with a guide track (6; 6') for
indicating structurable surface portions (106") of said member (100; 130); said
15 structurable surface portions (106') being flat and substantially unstructured;
b) applying a layer (120; 240; ) sensitive to irradiation on said first sur-

face (105) such that an unexposed and exposable semi-manufactured stamper is

provided;
¢) enclosing (S80) the unexposed semi-manufactured stamper in a pro-
20 tective package such that the sensitive film is maintained substantially unexposed;
and

d) treating (§30) the semi-manufactured stamper, before performing
step c), such that it geometrically fits in a mould of an injection moulding machine;
said treatment including:

25 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.
30

*
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4 sai d di sc-shaped nenber (100) is nade of netal.

-11. The nmethod according to any of the preceding clains, further conprising

t he wo 9588p3 of providing a netal |ayer (110; 230) on abT/seeEéizgy
portion of the flat surface 5 (103p of the disc-shaped nenber (100)

12. The nmethod according to claim1l, wherein said sensitive layer is
applied gn : : .. 230) . 10
13" The Hoth8incthod ageordidth i Eim i 3 Wpbidfh ERETea Rt infchides:

the netal layer (HQ)rea@ifprsafesecbhld3iifdbe (112) sfhe semi-manufadtfred figmet hod
according to any of "clains 1- 13, further coriprising the steps of:

provi di ng an et ch-perspch dhyatra heD3urdacesdedation Valne (R10bgloof 2 mierormeteeis 15
(100); ) providing a further layer (230) on the

et ch-stop | ayer (Z)M"}l,ne@ai d further | ayer conprising a first
matgrial which is well etchable by a certain etchant; said further
| ay&r (230) providing said structurable surface portions;

the etchsstgg rﬁ@tﬁ%ﬂf%@%?id‘glaﬁn@%ﬂ{ér@ip $d Beatrficrh iflpagll e by said 20

et chant . ocess of manufacturing an optical disc replica,
conprising the stej® shhping (S30) an inner perimeter 6£€RI s&niicman R tured ftahact ur ed

st anper encl osed in a package and ob- tai ned by the process
according to any @erclains 1 - 14; 25 renovi ng said

sem - manuf act ured stanper from sai d package; nount i ng
said sem - manuf actured stanper in an information witing appar at us;

seng ng ! | ghe:tr ; : . . 1exposing the
serrll?i ti vg’ Pgéentrlét?gg%)fccé%ﬁnaé H% g@%(%&(?h‘@?ﬁ BEH ttlr%ﬁ?rlﬁx.ﬁ 1_nc§16ci(e%. ‘tern, the
position of the ex3)shdpingfr oEtt perisiers tithe sORi-nmuFARERA R8RbEF Qith

that said perimeters are substantially circular and substantially concen-

tric.

15 7. The method according to claim 2, 5 or 6, wherein said inner perimeter of the
semi-manufactured stamper is shaped (830) by punching after the application of
said irradiation sensitive layer (120; 240 ).

8. The method according to claim 1,4 or 5, wherein This Sheet Hag

. i

said treatment includes polishing said second surface (112) so as to

9. The method according to claim 1,4, 5 or 8 wherein

obtain a maximum surface deviation value (R, below 3 micrometer.
25
10. The method according to any of the preceding claims, wherein

said disc-shaped member (100) is made of metal.

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

g _




5 structuring said first surface of said

sem - manuf actured stanper in ac- cordance with the exposed pattern
such that wobmyagsur ed stanper is obtained, PCT/SE98i0%381g - =
said structured stanper in a noul d; 31 injecting a resin
into said nould to forma replica of said structured 5 stanper such
that the structure in said replicais a mrror inmge of the stanper
structure; renoving said replica fromsaid noul d.

16: A ki t1DfThemeshod acqoriinigng:clditn 11, whessinmisaidesensnivedayet istapphied onzhel
a protective packa aid sem - manuf actured stanper having:

a substamurﬁadejlﬂﬁg@f%m@lﬁwéﬂl@l@ﬁﬁ having a first surface (105;

106), and a second surface (112) form ng a back surface of the sem - 15
manuf act ured stanper; said second surface (112) havi ng a nean.surface

devi tiO“ an&'ﬁﬂ&&ﬁééo &:égtﬁaﬁ‘i}]qu%?eltze Whetbiar el n

sai fII’S ace 1S provi guid rack (6; 6') for indicating

Structurable Surfa@l@em&lllmallcﬁcbmghséﬁnfhnmﬁxdeloo 130); said
structurable surface portions (106') being substantially flat and un- 20

é structured, at least a part of said said structurable
i surface portions cover ed a layer (120;
| 240; ) sehé.Thwq%of abearRing 6 ASyehclaims 1543 dfurthes pmprising the steps of

] é?gﬁ%ef(’”iﬁht unr o PRo SRR EEERE TEARYRA0P o3 B SEPE RTQSL St grember

manugﬁmt ured stanper such that the sensitive filmis
msu nt ai ne bstantial |y unexposed. 17. The kit according to
claim 16, wherein providing a further layer (2309 opahk 2grh-stoplayerg220R aaid further

- preventi n? external irradiation from 30 reachi ng an encl osed st a|
. neans. ayer comprising a first material which is well etchable by a certain etchant; sai
further layer (230) providing said structurable surface portions;

the etch-stop layer comprising a material being less etchable by said

15 etchant.

15. A process of manufacturing an optical disc replica, comprising the steps of:
receiving a semi-manufactured stamper enclosed in a package and ob-
tained by the process according to any of claims 1 - 14;
20 removing said semi-manufactured stamper from said package;

mounting said semi-manufactured stamper in an information writing

apparatus;
sensing a position of the guide track;
exposing the sensitive layer (240) so as to record an information pat-
25 tern, the position of the exposed information depending on the sensed position.

structuring said first surface of said semi-manufactured stamper in ac-
cordance with the exposed pattern such that a structured stamper is obtained;
fixing said structured stamper in a mould;

injecting a resin into said mould to form a replica of said structured

30 stamper such that the structure in said replica is a mirror image of the stamper

structure S
: : is Sheet Has Been Replaced r s 5‘_ 1As BLT j
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’ 6 18. The kit according to claim 16 or 17, wherein

the package is seal abl e; the package, when seal ed, being adapted for

hol di ng anw@ydolgssusi dant . 5 19. A nethod of obtai np@gsposnizgr -
structured stanper, the nethod conprising the steps of: recel vi ng
a protective package containing at |east one sem -manufactured stanper,

sai d sem - manuf act g a substantially
di sc- shaped marrbery%@g av‘??le i’a%\éff?(?lgtsaé%ﬂoe‘ilclz% (105; 10

106), and a second surface (112) form ng a back surface of the sem -

manuf act ured stanper; said second surface (112) having a nean surface

devi at i onl@.aAsemihenufaptired stantpericomprisieg:; wher ei n

said first surface is_provi ﬂed_vvith a guide track (6; 6') for indicating

structurabl e surf aéé“bé?alnflé ¥ dQSPO@}aPeéﬁfl%@bér G@%é’#@’{%@%@@@{fﬂcgél%;ﬁ
St ust ur o806 38 5 SeBoR8surfAGE (412} Jolmp § 93 SHHEAEH oEthelpemiThadiieetived abi ¢
surface pgahiRpScHaralterited fiPURlted by a | ayer (120;

240; ) sensitive to irradiation such that said nenber

(100) constitutes aaidifissspadece BNstoeidedseithea gfde taBk (626" forciddRAting

st anper; the method further conprising the steps of:

renovi ng simcturable suxfacepertinnsi(166) of saidumember 4140130y psaid atrdcimrable sur-
tective p unti(ggpsai d sem - manuf act ur ed

] stanper |ff’%§??%?ﬁ%$ {Tleﬂﬁ'bhei%gﬁpbﬁgnté@lyﬁat ang Ingrygtured;

senshng a position | e . sing. th
senzpt ive layer ( 228§eatssg.§g§i‘q6§esrag:géﬁ§ sg‘rl]lcpg?%lrem%ﬁ prs)gilgns ﬁ)b%% 15 fg?’?{eﬁt he
posi tion By allagerdR0s 240! Ni&sitiie R irtAPRIH fhhat SEITRARBEL (109) chitsh.
structuring sard structurable surface portions (106") of said sém- 30
manuf act utudes an anpxposed ackcexpdaalble seirtifmamefactaped sdmyrrf ern such that a

structured stanper i.s obtained. .
7 sai rTgzecond su.rfg.ce (112) having a mean surface deviation value (R;)

below 2 micrometer.
15
17. The semi-manufactured stamper according to claim 16, characterized in that

said stamper having an inner perimeter.

18. The semi-manufactured stamper according to claim 17, characterized by:
20 said inner perimeter being substantially circular, and by an outer perimeter formed

such that said perimeters are substantially concentric.

19. A kit of parts, comprising:

a) a semi-manufactured stamper according to any one of claims 16 - 18:

25 and

b) a protective package enclosing said semi-manufactured stamper such

that the sensitive film is maintained substantially unexposed

20. The kit according to claim 19, wherein

This Sheet Has Been R e

[T O 11T




20. The nethod according to claim 19, wherein said structuring step

4 ncl udes: creating a pattern of indentations in the .
phot osensi YPV&0#3%er subj ecting the seR¥T/ABNMEE: ur-ed
stanper to an etch process such that g3 a pattern of indentations is
obtained in the first suyrface (105; 106) of the disc- ) . shaped

menber (110; 230), thenpackage comnrises meansifor preventiog extesal irpgliaticrofrogs0)

cor-. . res$oqdi ng . to the pattern in the photosensitive |ayer.

21. A nmetTBEIBE A IRIAT G SAPER SNt act ur ed st anper, the met hod
‘conprising the 10 steps of: obtaining (S 10, S20)
! a di sc-shaped nenber (100; 130) having a pl an- I shed first surface

(105; 108)1. ‘Hiilkia aseedinl foithaieel o 3120, WREMIRNG @ back surface of

t he sem - manuf act ured st anper; prepari ng-sai d menber

suchSthat a seni - nthrupaakage esisedlablppthespdrkagd Swhen sealed, beihy adapted for

- nformatiori carrying pits and without information carrying protru-

' sions is pldngrsyantpxidantar ati on conpri si ng:

providing said first surface (105; 106) with guide track (6; 6') for indi-
cating structurable surface portions (106') of said nenber (100; 130);

treating a4 $&R Fobtdi e . g
such t hat% j?rean gg(ra)f ac eilgg% éﬂ% ﬁ’%%}tu\g%c} %}gﬁ’(’%?’garhre W%&?gﬁﬁﬁl@# %ﬁé}) 28%

obt ai ned. rec2vingheproeddtivg package togtairing laaldis@dne s@ARr i si ng the
steps of: treating (S30) the sem -nmanufactured stanper
such0 t hatmpnufzebired stamperaccording tofclaim 16 oz 1foul d of an injection moul di ng
machi ne; said treatnent. including: 25 . shapjng ($30) an

i nner perineter of rqlﬂgvg‘grﬁal‘ﬁﬁ%@%gc?’lﬁ sanismapgfactured stampergﬁ,'gm said pro-

shapi ng at@cﬂ%gécl&gei meter of the sem -manufactured stanper such that
said-perineters ar& dubstantially circular and substantially concentric.

30 28 A methodniuntingail BémprtutaTarid A6ierth 8 AOARaAGAMGINO the
steps of: a) coating a surface of snooth gl ass
pl ate w t3pparghet oresi st materi al ; b) curing the

phoi resist material;

pl al® surface wit nSepising, & positipn of.the gg{ﬁdqagagl)(; radi ating the coated gl ass

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

tern, the position of the exposed information depending on the sensed position.
structuring said structurable surface portions (106") of said semi-
manufactured stamper in accordance with the exposed pattern such that a structured

20 stamper is obtained.

23. The method according to claim 22, wherein said structuring step includes:
creating a pattern of indentations in the photosensitive layer;
subjecting the semi-manufactured stamper to an etch process such that

25 a pattern of indentations is obtained 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.

24. A method of obtaining a semi-manufactured stamper, the method comprising the

30 steps of:

A _ This Sheet Has Been Repla
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to record a spiral guide track in the photoresist material; 5

'd) etching the illumnated areas of said coated surface so as to generate

a gui de trwaskoN4393ei n; e) netallizing sacw/sEss/éiase .
I wWith a thin conductive |layer so as to fo34na mul tilayer structure

constituting a master; and f) creating a

sem - manuf act ur ed sobuajreng {3 10(s$20) Hais6-shapéd meniber (9009130)19avin% aCpRn-

i nvol vi ng depositing_ nickel bal el ectroplating and then removing the forned
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treating (S30) the semi-manufactured stamper such that it geometrically
fits in a mould of an injection moulding machine; said treatment including;
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and
shaping an outer perimeter of the semi-manufactured stamper such that

said perimeters are substantially circular and substantially concentric.

20 26. A method of providing a semi-manufactured stamper comprising the steps of:
a) coating a surface of smooth glass plate with a photoresist material;
b) curing the photoresist material;
c) radiating the coated glass plate surface with a modulated laser so as
to record a spiral guide track in the photoresist material;

25 d) etching the illuminated areas of said coated surface so as to generate

a guide track therein;

e) metallizing said surface with a thin conductive layer so as to form a

multilayer structure constituting a master; and
f) creating a semi-manufactured stamper by using said master in a proc-

30 ess involving depositing nickel by electroplating and then removing the formed

nickel plate from the master.
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