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Optical data storage nedi um and manufacturing met hods
therefor The invention relates to an optical data
webtwagaesemedi um conpri sing at |east: - a subst ParaB2005/052065

having a surface with data stored in pits that are
enbossed into the substrate and in spaces separating
the pits, - areflective | ayér covering the surface
a hayi f vity Rat a

oGP 3GTR b BEhaRERLub by Y R 2t
the reflective | ayer, the pattern of pits being
readabl e t hrough the cover stack by neans of the
focused radi ati on beam havi ng the wavel ength |. The
invention further relates to nethods of manufacturing
such a nmedi um Readout of read only (ROM optica
nmedi a i s based on phase-nodul ati on of a focused
radi at i pg R6&HHon Selfles B alln%‘@ﬁéal g Rlorae @it dieh bAGHRENOM Idnst:
pit pattern. In digital versatile dlscngV@i and

- a sglotrptechavinesesur By with gata gtoradeia ips thehase gmpesse o the substrate and

[ e substrate and subsequently covered

ns a@&, %at%{j%‘r%?g{t{l c layer. This reflective |ayer

-a rémwé Bgler coverirty b surbt ewt hayimgsingntainsic Sptiérefleetivity R at a
read t of data is achieved via the substrate side of

wavelgsty; the pit shape is well preserved. In the

-a tfhﬁ?iﬁfenlﬂ bé}fér Q&ﬂéfofxﬁech)mﬁlRmﬂealgdﬂafﬁﬁ}le ?dm bf][ﬁtsFE@wlg readable
information is also re cat in a.su r.at

thropg the eover stagki b B A |ﬂ§“ fogied Bdiaios foap ﬁ% ﬁeévaVe cech .
i rror. TORvaRKh HRRS Aol MR of ieuBBudid fivh S niddarh.
the older discs like CD and DVD in that the data are
read fromthe opposite side of the disc, nanely
through a thin cover cover layer. This results in a

somewhat deteriorated pit shape due to the non-perfect
t r ansf eRediput dfgearbery (RGM) aptéoal widia fiebased o phse mogtplation of a

focqsggﬁig@?lgg ﬁ?agreejgvrg\esﬂaésr - o\%gn?%hgrp I[e‘ﬁgcgte(% %ﬁg ﬁ#?t?etxﬁ &h %1gqtgfjversatlle

n case
dlscr(DMD)(h@H @6mpdtt ke (Chphe af Iﬁedl& thd plme‘rat@dicatﬁﬂ fai the qubstrate

particul ar jn case of. s han
and b yionty 6y e Wi BFCROEE Trek A RISy vl Fadled T ¢ hieh
refl&HiOR SighAY SihE€afle tQdbRGT eaS @éjachie%m@ia Jthet duBgtratedNidooftthedisc, the
process w ndow for the 25@ and @B .versi %@Y{
) she ROM

pit shpe iBWellipsscsrvadyin shgressier high ApnsHy B%‘e)ﬁaps Bliged 8P
1nf0$r§glat'id?ﬁs Rish kﬁ@zﬂ@d Y QUGd Iﬂ% a?tlalln' i€ sﬁ@@d%@h’t‘lg EANRM -with a

dat a apaC|t|es are scr in the BDROM
metsiandaod The aert lggne@Biod, disesli HDziIff@Bfrpgttbp glslgr ¢jpesdike CD and

DVBP el Taf B¢ 48 EbRIE oot il UL e ol BB R cover

covédleyetBlhis ﬂeéﬁtsaﬂd somewhat deteriorated pit shape due to the non—perfect transfer

by the metallic layer of the pit shape. The difference between readout through the substrate
and readout through the cover in case the pits are replicated in the substrate is illustrated in
Fig 1. In particular in case of small channel bit lengths (CBL), such as in 27GB BD discs, the
non-perfect pit shape may lead to increased timing jitter. Also the process window for the
25GB and 23.3 GB versions of the BD disks may suffer from the non perfect transfer of the
pit shape through the metallic readout layer. Three data capacities are prescribed in the BD-
ROM standard, namely 23.3, 25 and 27 GB recorded on a single 12 cm rewritable disc. The
smallest pit lengths corresponding to e.g. the 27, 25 and 23.3 GB density are 160, 149 and
138 nm (corresponding to 2 channel bit lengths also called I2) respectively.
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138 nm (corresponding to 2 channel bit |engths al so
called 12) respectively.It is an object of the
wOonvernsen to provi de an optical data storage ReEUIBIH052065
t he kind described in the opening paragraph with
i nproved signal read-out quality, in partical reduced
timng jitter. It is a furt her object to provide a
met hod for manufacturing such an optical data storage
medi um According to the invention this object is
achieved with the optical data storage nmedi um as
cl ai med,i.n_cl.ai Lch i ter. [ .
val e ot MRS L g B Eba S P AMAR! A S el bBhedlif ot e
kindsdébgiteatin dleloperdnd pesgnth Witloimprbecdvdgnabread-olR qualityhm partical
bgﬂ%t.om of the pits. It should be noted that the
reduggt RGBT 0f the reflection value Ris such that it
i s based j9ffuBbEIbj&t toireas bhinshoaffot MenitahirB@tsumean optical
| ayer and not on optical interference effects due to
datagtqgageyRediemdi f f erence of the radiation reflected from
the Dbot o, ghe & Mkl V%Hﬁj(i]nttlﬂf% (Jbze'egis a@hig%%iﬁptlhybhml data storage
woul d be an u?tra-tr}n n honobgeneous | ayer with high
mediveh hecdbinmd iv alaine 1 Rvhitloiseheractstizdd in thahthervalug of Broa the spaces
realizable. |t i h for 0 KN ' .
sepeii 7 s st AR oD ARG S Rt SRR bR
shoulébé ﬁ@ﬁeﬂ vt thaylefinitibrad f the redlebtjorovalyer R thosutinthat it is tpseelsmnmaterial
on.t spaces. separating the pjts,.also called,|and
ProRSftcs G URapCLAE AP 200 o iAB BT R fae ¢ 8. Phise
différehde QT kiR dib@OHEre flécte oMb 1Y baMoROSIA piadiiltye 1phid eFdodaBIution
the bottomof the pits. Prefer,abl)[(l the reflective
wouldhesn wgarthin Semogengensdayea withdyghstigctioarvalie & Howergesych a
layeg Fs ﬁf‘aﬁ&@ b @M. :Ityis %et{t{&re ?%pofs&piﬁ‘aﬁ ﬁﬁ)t)ﬁiﬁfégi MBorapday the C

. ~the"material of the cover stacl?in order to achieve

invegitibf icapplit a padtened rdflyntive laydréhat i anly ercrredsaningsly nresent on the -
reflective |ayer an r '

sl SSUBE E T 4 T et DS AL RSE 0 SRR et

reflddtive fayei i @hlysu iptedbinimantty pteserdnd tlel Hottym of lerpesf . Si nce

Che pi t EaPaIE Uar B (e oA Red Pt e - oHcRle iden

sub@iRIally dReré o hdd de@ctivielihdeiInS of e nautdhand ftd tover stack in order to
contribution to pit detectjon. The nfgn-_repl [ ca(i art

( d
achi@yc.a syffcigntgeflgction ahthe wEeriace helwgen the s ettl‘fevléyqr ap ﬁl,e c%ver stack.
whi | e t e, eoResRach HRALHSALE @afy@f L9 RALS RS, &8. qu? b£A1 or other

in this layer or the bottomof the pits are snm

suitgtile motads andhadloys thgeethe si gnal and hence i nproving the

70 SR ] 3,00 SRRy RO ot o
with a reflective layer, amplitude modulation will also be a dominant contribution to pit
detection. The non-replicated part of the disc is covered with the reflective layer, while the
embossed replicated pits are seen as holes in this layer or the bottom of the pits are small
mirrors anhancing the signal and hence improving the signal quality.

In an embodiment A is about 405 nm, the pits are formed in a spiral shape

track pattern, having a trackpitch of 0.320 +/- 0.010 yum, and the length of the pits in the track
direction is modulated according to a run length limited code with runlengths > 2CBL and <

8CBL where CBL = 80.00 nm +/- 0.07 nm, 74.50 nm +/- 0.07 nm or 69.00 nm +/- 0.07 nm.

These parametric values correspond to the BD ROM format.
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track pattern, having a trackpitch of 0.320 0.010 mm

and the length of the pits in the track direction is
waondsliasetl according to a run length limted cedeiBionos206s

runl engths > 2CBL and < 8CBL where CBL = 80.00 nm

0.07 nm 74.50 nm 0.07 nmor. 69.00 nm 0.07 nm These

paranetric val ues correspond3to t he BD ROM

format. &gcog‘) 113\% Pﬁh% ﬁg&n:%tn tﬁ‘evﬁPﬁlE éc'ﬂ% M'é\tr{a]%ﬂlp@% Gdthod as

i s achi‘eve hod as c
clauﬁ@iﬁnrcnasmrsgcohipeismgdwsﬂ@s ofi- provi d| ng a substrate,

hayi n rf.ace wth dat. or.ed .i.n
s R B DA B A8 AL o e
substrh@ aﬁﬂﬁrﬁspaces&éﬁ(jwatﬂllgﬂ@e gist ef | ective |ayer covering t he
sur.face by inclined sgtter deposi tiqn, vvigh an. .
- Prqvifting maficBhvedAYY 6O GHER thersatfaqety ipgied byl dhgpibpn. with an
1n01195t%910ﬁgfé3§%ﬂ thai He 21ROl 18¢r PredbRthah@y & Rp&sies bh HRAend0frea
strate, - providing a transparent cover stack
surffogrofitlet substtakie refl ective layer. Such a pat terned

- prov?&*'n%e § Itxja?(s alleﬁ‘%/ &Qer&@z{p&k i Hed N INPleBectRe 1%%} ai ned by

osi t1on. els of the
so-cal | Sﬁbhghmﬂeme@fefﬂecmve linfer cive fomexhinpket bmbtam@i ke ip¢lined

i nci dent 4
sputs BreRion. D CETHR Bn - Ll Ratrozs B} T f R b dnele of
1ncn‘1§1h€ %sf]lﬁl‘ggﬁ tﬁ%ﬁ alglluf 45°@with ré3pect o porinal iﬁtlldhﬂdﬂ@ihuﬂﬂs taer nedl), the
e bonbardi ng at ons I
bortaMjR A HOTERS S 8% oo ull o0l Rareaorapy S ioppaidgsfoms. As o
conéggﬁerkgt&nmhg bajhQRORRdPrE SovePddCRiIRS redleb it 1R, QIH%Sb,ottme)f

be covered by a thin reflective_ |ayer,
longiepies, sugh 458 e ragibniikol8mingy by covsre iyonthirreflertivg rlaéféf but this

can gy fl{)ﬂ(}%n%g)g{llgqﬁjgﬂu? OR\A@Pé st@ d{u‘fﬁé sg)‘ﬁ&érﬁl% 4l“l?é’ thin @He@tﬂ@ layer at-

Intrinsi IFection val ue
the béttom bdsen medhl lewer ivieinkiayeftecton vahee thamthe agftegtive layer on the land.

areAI ternatively, the further object is achieved with the
4ret hod as clainmed in claim9 conprising the steps of
a) proviAttengtivelp Wisfurtatrarbjdeaisianigiceedsuitlf the encttiotitas diatraed in

| stored |n J%%s that are enbossed into the substrate
claig RreqmprispgdRssteRS®ar at i ng the pits, b) providing a

a) phﬁ’Ycﬁﬁ% & QWRIrhtB @ha(/ﬁi? aSUFARGEIDYAtS RbRE dRbity WHatSESmbdiadd into the
said Tayer has a tger thickness in the pits than at

substtate anddp sracecyeprarg BpPERI |y et chi ng the spi ncoat ed
b) p!rcﬁz\fcﬁflg 2 968; LRBLnPBE ¥urtRE bP APihOSRREElchFhrat SHE 18t hdsS larger

thickness in the pits than at the spaces,

¢) isotropically etching the spincoated layer such that only the bottom part of the pit is

covered with the spin-coated layer,

d) providing a transparent cover stack formed on the substrate and the spincoated layer.

In an embodiment the spincoated layer layer comprises a material having a refractive index n,

substantially different from a refractive index n. of the material of the cover stack in order to

achieve sufficient reflection at the interface between the reflective layer and the cover stack.
Another embodiment of the method comprises the following steps between

step ¢) and step d) of the method:

¢’) depositing a further reflective layer on the spaces separating the pits, on the spincoated

layer covering the bottom part of the pits and on the side walls of the pits,

¢’*) removing the spincoated layer covering the bottom part of the pits, including the portion
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covered with the spin-coated |ayer, d) providing a

transparent cover stack forned on the substrate and
woheoepsacoat ed | ayer. I n an enbodi ment the spPaTaBL08§052065

| ayer layer conprises a material having a refractive

i ndex nr substantially different froma refractive

index n o of the material of %the cover stack in order

of it QedfereteRa"s ey S fihe Fhylicoall 1Bl 1B BT Gp8vented ot
mateNa0b ¢ fiethbortflaaive lofr ishieposithatdhe botpmi sEbe pie

fol |l ow ste bet wee e and step d f the

net hod: R@@ﬁlﬂ%‘@ oasPattﬁeH]éH éeséeﬁﬁ‘feﬁ%?[erlnéafyﬁ)éa (i)V\}giéedlqt’zi’ypérﬁ1 %8
techhidBesSREIE 85c. § RFRER bliMhgl didiPidasing.0n the spi ncoat ed

| ayer covering the bottompart of the pits and on the

side walls of the pits, ¢") renoving the spincoated

| ayer covering the bottompart of the pits, including

the portionof the further reflective |ayer covering .

this spThceniceldlatagernge meditmiagd fieymethod of manafashirmg will be

that..material. .of . t | A S
R S il S B

pat t er nBg. t elidvact dchemdtiyeoss seoyiohof pr opticdlethtatorpge meding

t echni ques such as e.qg..off-se rinti
sccqyfigs Boaiarag o fhst o i by S b ReRliet e gupstate and
read@Bt QMR therBRNL iR chderhdgiswird tephieated ueicabsachid. n great er
detail with reference to the acconpanyi ng, draw ngs, ..in
whi ch FFg: 2 ShaStich R MBS SR 57108 P8 ORISAL G PG ediuh
accclgﬁiﬁ'lg ¢fhe %eﬁ%@ﬁ @{t??ﬁteﬁﬁqi rEfRCBGE RIEH 1B Gmpi@v P e @Eaddlif oflaBD-

Ustrate the erence between readout through the
RONMbst rat e and readout through the cover in case the

pi LS ar g,/ eRh) A ol @ LORSHRASHE BbFor Ehfiide SARUSIA layer

schemati ¢ €ross section of an-opti or age
coverag thermatcebdinetjinédsputier depesitivin afrthavintuim fprsuringrmeshiod according to
h reflective |ayer to inprove the readout of a BDROM
eH’I"%‘El.OFF! g. 3 shows a setup for performng the step of
de |O|0_S It g@ 4@{1(;5\65‘ ﬂhg Sleps/& th@meﬁ%fmm&rgf methddhaccsdirfgato ehebiyivention
inclined sputter deposition of the manufacturin
for sabiqYEE ISHFHE MRYCT 60 VEHRS ﬁhﬁ\l?gtl’i‘?mBEP“sFi g. 4 shovvsgt he
steps of the manufacturing nethod according to the
invention for achieving a reflective |ayer covering
the bottomof pits. In Fig.l a schematic cross section

of an ORY Fféail a Qﬁ&fﬂa@é QER%Ectlon oF Qﬁ’wﬁtical data storage is shown

illustrating the difference between readout through the substrate and readout through the
cover for the case the pits are replicated in the substrate. The metal layer acts as a reflective
layer. The shape of the surface between the reflective layer and the cover layer has a
somewhat deteriorated pit shape compared to the surface between the reflective layer and the
substrate. This is due to the non-perfect transfer by the reflective layer of the pit shape. In
particular in case of small pits representing small channel bit lengths (CBL), such as in 27GB
BD discs, the non-perfect pit shape may lead to increased timing jitter.

In Fig. 2 a schematic cross section an optical data storage medium according
to the invention is shown. It comprises a substrate, which has a surface with data stored in
pits that are embossed into the substrate and in spaces separating the pits. A reflective layer
covers the surface and has an intrinsic optical reflectivity R for a focused radiation beam, e.g.

the laser beam of an optical pick up unit of an optical data storage medium reading device. A
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illustrating the difference between readout through

the substrate and readout through the cover for the
woasws/se1pits are replicated in the substrat ePCThB2005/052065

netal |ayer acts as a reflective |ayer. The shape of

the surface between the reflective |layer and the cover

| ayer has a sonewhat deteri orat ed pit shape conpared

tranép%gén? SRl Etfa%ﬁ 6 Jaﬁe&f% h%; 4Ep LEYEhe @&qs }éa&able

1S IS ue to th per ect t ransfer %—/1
througlethe cebm stack by Irraymsrofalﬁe ﬁoh@eqb radiagion heam.| Thepalueiod Bl carthe

spaqeé ﬁ%{%fs? n% &g@% ig s&@%}t&%%a‘il? %rgglgreﬁg%%g algfsi[lglé)k Rcoﬁqm]g&tto% bf the pits.
Thidi@be@@Ed the tefRctivelp@@redbiidantyl is pedenicoretas gghced sepagting the pits.

jitter. In Fi 2 a sch tic cr section an [
Thelfice st 1Y So R PAERO PaT G *FHRE RS TOSN GO aly Sieran
frons B OMhctild in@SRS dFERSmMerddl BS tHedb@er stidk GhordaSo aclsieVe Efient

W th data stored in E’éts that are enbossed into the

reflegtips ot the &nterfage .bﬁtW§9ra seflestivg layenagd theeoperstack B-g. the reflective
layelr & d PEhh Y&l f‘hﬁ@é V%Rlﬁcg’tar}gfrzﬁ:'t‘l% afiex ando hasy @irllt 405 nm

AtTinstc optical tivity R for a focused
wavekdgthtand thetn@acn layer ¢p madeent] fas evanipbaambY cammd oprspersht patekal or

0 lat a stqrage nedi um reading
p°1y§g¢°83é[eﬁ raprl?saIl[a)ll;rzécﬁVecl:rbve}a1 stlz%(r:k is formed on the

refl ect IA\teorHﬁlgedS the BI2 ROM btendurdfhe pitt srei fsrnne&lad aksbfeal shape track

o A P B TER B e S L  cot

direSGRA% ?ﬁddﬂﬁtédrh@c&ﬂ&% td §nﬁ1l19§gt1§iﬁﬁ1htadl l:c)ﬁehmﬂﬂ@hlehﬁtﬁﬁDQEBL and <
val ue of R on ot t om of ts. This is because

8CRIhwheref(Ble 5 8000 mpy & HP LB A Héﬁp FIEP /5097 88 nt on the
spaces %?P%" b H}%eﬁbﬁrﬁn HB8te P%‘}’ bEREHINAE alpad&hed reflective

corrprlses rrater aV|n a refractive Index nr
layts ubmrmgttluaasw@cqusf meh@dtsp‘ﬂtte@ deppsitiohoashadow sputtrsing o€ thef

marg qgec]tunr%lt gﬁtﬁod o}d% ] tg(ﬁl 1{‘1\{9%%18‘19 ﬁ sh 19 r’ﬂl% l%s?rageﬁip k)ﬁl}é&l at an

on - at [ nte ace be
inclirafib® a‘rtgle/mth agspect anidhe Elblﬂtentavw B apkmus. igelinhtien angle is directly

relaregft? glﬁcieggl qf ﬁlgeeggt :ﬁxfucﬁllr -}ﬁ‘e suhfa%zﬁe egfgggrfﬁ%@\}vg@%a {:cﬁ

reflétidnldRr. AR YRKt daddsSin dlr@ld'&%eeﬁf%) afld) 80 exsaprplefed. O hbJ‘vhchnatlon is
cured transparent rmterlal or polycarbonate filmwt
chogerysuph Hat ihg ectieqesdars predpminanty v deperign RB thesPagrs bBttheen the

pits FAVHRL IBRAAEHsiiriBe, R iR s8bfralcOARBAL d@ltﬁn%@ 'tHeelhclﬁle@%strate with
track pattern, having a trackpitc 0.320 0.010 mm

respRhieto [teanpuierghrget theysiepesitedireflaetian layer benqn@é e$ERMetEic because of

N

oppOsifEsidenfohe tAdebfl thinsantd. ifclination dngld-s gimifar asysebaipc paterned
a5 TR, B SRR B 5 e lp o
syniiRttid E5vetl@p Of theisOhktate, oRada of thetbstiiengitiofesfdatto the sputter target
is proposed. This results in the a symmetric patterned layer as illustrated in the lower panel in
Fig. 3.

In Fig. 4 a second method to obtain a patterned reflection layer is illustrated.
The replicated substrate (Fig 4a) is provided with a layer via spincoating. This layer needs to
have a substantial index of refraction mismatch with respect to the cover layer that is
provided on top of the disc for readout. The spincoated layer is subsequently isotropically

etched such that only the bottom part of the pit is covered with the spin-coated layer. In this
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manuf acturi ng net hod according to the invention is

shown. The substrate is placed at an inclination angle
weoizbds/espect to the sputter target. The opti NnBAT/IB2005/052065

inclination angle is directly related to the depth of

the pit structure in the substrate to be covered wth

a patterned reflection Iayer 61n nost cases, an angle

d

s AR ARo0 ey ASRLESE A SIS IBHAROL A0
subsiammﬁy teferon indee oﬁmﬁaamnbhﬂn/ﬂae noveln @ypr ars,, for exampiehe

l.a area, surface thhe substrate. At, one.positi
L R R R AR e R ? fpist can
be dtéied &t a céiD116€ pRBH GthNIOIE6t KO dearympeﬂqe@mmsn 1sotr0plc uv

asymmetric because of the shadow effect. This
ilugpialien Figk WY bR b fR1mecd P GiE cfcring; of the hofo-fepgt layer.
A1téﬂ§ﬁierﬂ56t dhdwh) ﬁ%eﬂ)sﬁlgle w&‘epeﬁféoasmhﬁeﬁeﬁ@ct&& 1dyBEord @€ GRkes
same inclination angle, s simlar asymetric
sepwamngeﬂm oS, oafthespincoried yercoveringthebettan pastief thepithing on the
h iR

51de \Qf‘lﬁ o%ﬁégpl%b%e " ag&aﬁf{pﬂ{y Iﬁdg%g{j)gg ?nr Zs{;ﬁﬁg?tgc% a &?ﬁ@%ﬁhgqhe bottom
parisafb]sd pigst mcluding theepqm@d oftthe funtberspfledtar layar gateringthis spincoated

i e s B P sfey MERop Pk G by e

methb@ of iﬁclﬁleﬁ%{ﬁﬁfbﬁi de@shiof at Gesofibedi witlaFigest t er ned
reflection layer is illustrated. The replicated

substrate (Fig 4a) is provided with a |ayer via

spi ncoating. This |ayer needs to have a substantia

i ndex of refraction msmatch with respect to the cover
| ayer that is provided on top of the disc for readout.
The spincoated | ayer is subsequently isotropically
etched such that only the bottompart of the pit is
covered with the spin-coated layer. In thisway, a
patterned reflection |ayer results (see Fig 4d).
Suitable materials that have a substantially different
i ndex of refraction than the cover |ayer are, for
exanpl e, phtahal ocyani ne dyes, cyanai ne dyes, Azo
dyes. Al so D azonapht hoqui none- based resists can be
etched in a controlled manner with NaOH or KOH

devel oper liquids. An isotropic W illum nation step
may be applied to speed up the etching of the
photo-resist layer. Alternatively (not shown) it is
possible to deposite a further reflective |ayer on the
spaces separating the pits, on the spincoated | ayer
covering the bottompart of the pits and on the side
wal I's of the pits, and subsequently to renove the

spi ncoated | ayer covering the bottompart of the pits,
i ncluding the portion of the further reflective |ayer
covering this spincoated |ayer. The further reflective
| ayer may be deposited by normal sputtering nethods or
by the
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nmet hod of inclined sputter deposition as described
wth Fig.3. CLAIMS: 1. An optical data storage nedi um

woanronsieng at | east: - a substrate, having a BATABIES/052065
with data stored in pits that are enbossed into the
substrate and in spaces separating the pits, - a

reflective layer covering the’ surface and having an
CLAfMé-i nsic optical reflectivity R at a wavel enght |,
a transparent cover stack forned on the reflective
| ayer, the pattern of pits being readabl e through the
cover stack by neans of the focused radiati on beam
havi ng the wavel ength |, characterized in that the
val ue of R on the spaces separating the pits is
substantially different fromthe value of R on the
bottom qf the ipi 1S di_ um iLed in claiml,
L. wherein Oé)tlr%aelf(1a{eacs%(frg\/%e ‘ﬁead;‘g? C?%lp%%fl%c/gtg?ggr edom nantly
- a uibstgre) thaving b Rerfapadtislasepatdin pig thdtargunissed.intd thieesibstrate and
. as claimed in ¢claim1, wherein the reflective layer is
in sgapes sBPraPe 5hant | y present on the bottom of the
- a Rilb&ivedayef\cdREhE e dtrfsdeahdBEY ihDa iR Roptital GEfAIcHBItZR Qf 2
3, wherein the reflective |layer conprises a nmateri al
wayedepghigha refractive index nr substantially different
- a fdlR r@ntrc%(/ir%ﬁ:k ‘f&aie&] gﬁﬁxerrbﬁec:@ifvei & WRUBkEE of Blts B3y readable
cover stack 1n order to achieve sufficient reflection
threaugh teesoivert stack &y endong eligba fochesd redistinntiegm Hawipe theawayelength A,
chafies F A oS PRt e S @bl e e lsPafsantioly digfrent
fromelel wabneast Rebihedditorn of thaipits.5, wherein | is about 405
nmand the pits are fornmed in a spiral shape track
pattern, having a trackpitch of 0.320 0.010 mMm 7. A
2. nedi um asmeligh B ldiMedindldmnt, WBRIEHhS rdfleetivedngh ik @ity or
the pits in the track direction is nodul ated accordi ng
predasnigatlypresaRhihe SRACEEWPE RS e PHS-r unl engt hs > 2CBL
and < 8CBL where CBL = 80.00 nm 0.07 nmor 74.50 nm
0.07 nm 8. A nmethod of manufacturing a nedi um as
3. cl ai ned 4 medinyonelahedinglayg 11 wherpin e pgdlepiyerdgyer freonly or

pre R BBl A Do SRR PEE T odsee Tt the

4. A medium as claimed in any one of claims 2 or 3, wherein the reflective layer
comprises a material having a refractive index n, substantially different from a refractive
index n. of the material of the cover stack in order to achieve sufficient reflection at the

interface between the reflective layer and the cover stack.

5. A medium as claimed in claim 4, wherein the reflective layer is a metallic
layer.
6. A medium as claimed in claim 5, wherein A is about 405 nm and the pits are

formed in a spiral shape track pattern, having a trackpitch of 0.320 +/- 0.010 pm.
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substrate and in spaces separating the pits, -

providing a netallic reflective |ayer covering the
weundeosseby i nclined sputter deposition, w th BAT/IB2005/052065

inclination angle such that the reflective |ayer

predom nantly is deposited on the |land area surface of

the substrate, - providing a &ransparent cover stack

formed qn r ef i.ve, |l aye . oo
7 manuf ac u?%ﬂgma‘i‘g ﬁ% g‘?etlﬁlnlwn é:{c,aug?éa{lﬂﬁ%rgmi tﬁé %ﬁétg %g th% ltcs: ImatlhfcréraCk
diredtion i# modakymdi sscarding brea aindpsstiofimépd pedewrith mgleagths = 2CBL and <

SR ARt Rt i i 01 8 e ool L 08, s paces

separating the pits, b) providing a | ayer covering the
surface by spincoating such that said | ayer has .
8. |arger “hineleadekmpnfagiEing;amediyg s gpinpgddn apvneof %ebms -7,

Corﬂ?@&%qlpgsq slof etching the spincoated | ayer such that
nly the bottom part of the pit is covered with the

-prey/pling & sdhistrate) haying a sdifaqsrvath dithjorgd i pitssthatrashembpastasiinto the
ck f.or rate and t he spincoated

Sub%éa)?ee%d ‘?65%% %@?I%glgg %P%?[r%nuf acturing a nmedi um as

- providingdndtailic keflenni @, laysh eoeiring thessusipeaigyoiatlentd Ispytter dépmgition,

.conprjses a materi gl having a.refractive jndex nr
wit i B AR Apgle arbythit b R I PP aRp LS R deneied gy the land
ared fieab@bemE dibs@htet he cover stack in order to achieve
sufficient reflection at the interface, between the
- Proyiding:1 irgnsprggtepvesick fameg or fhegetlegtive Jayer. A et hod of
manuf acturing a nediumas clained in claim?9,
addi tionally conprising the follow ng steps between
9. step c) lamdihed epmenufacturjngrapediimian glagmed intappene of claims 1 -7,
' | ayer on the spaces separating the pits, on
Coéﬁélnggﬁénéég%stogd | ayer covering the bottomgpart gf t he
a) ppotiding A dultssiratehisvaighesuniatd witloflate kerqdiin pits tha) are embaesserdyinto the
ncoat ed Ia?‘/P overing the bottompart of the

t he spj er .c
S“bbtfa?%?‘% RSPET FyPHEE ISP on of the further reflective
b) préviging GOMRF ch@ribP it stiFadetgab@dodtiay etich that said layer has a larger

thickness in the pits than at the spaces,
¢) isotropically etching the spincoated layer such that only the bottom part of the pit is
covered with the spin-coated layer,

d) providing a transparent cover stack formed on the substrate and the spincoated layer.

10. A method of manufacturing a medium as claimed in claim 9, wherein the
spincoated layer layer comprises a material having a refractive index n, substantially different
from a refractive index n. of the material of the cover stack in order to achieve sufficient

reflection at the interface between the reflective layer and the cover stack.

11. A method of manufacturing a medium as claimed in claim 9, additionally
comprising the following steps between step ¢) and step d):

¢’) depositing a further reflective layer on the spaces separating the pits, on the spincoated
layer covering the bottom part of the pits and on the side walls of the pits,

¢’’) removing the spincoated layer covering the bottom part of the pits, including the portion

of the further reflective layer covering this spincoated layer.
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