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FIELD OF THE INVENTION

[6] The present invention relates to methods for forming textured surfaces in a
polymeric surface and replicating to very hard-surfaced, high modulus substrates

such as of glass, ceramic, and glass-ceramic materials. The invention has
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layer on the glass substrate is difficult to achieve from disk to disk.

[9] In view of the above, there exists a need for improved methodology and
means for forming a high quality texture pattern in polymeric surfaces and
replicating it to the surface of high modulus, very hard materials such as glass,
ceramic, or glass-ceramic disk substrates, such that the "perfect" textured
polymeric surface can be reproduced and repeated from disk to disk and all the

disks can have the identical high surface quality.
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[13] According to an aspect of the present invention, the foregoing and other
aspects and advantages are obtained in part by a method of replicating a textured
surface, comprising the steps of:

(@ mechanically texturing a surface of a stamper to form a textured
surface to be replicated;

(b) forming a layer of a material in contact with at least one of the
textured surface of the stamper or with a surface of a substrate;

(c) urging the substrate and the stamper together with the layer of

material therebetween; and
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[18] According to further embodiments of the present invention step (c)
comprises urging the substrate and the stamper together by appliéation of
pressure. '

[19] Certain embodiments of the present invention comprise the further step of:
(e) converting the layer of partially dried sol-gel material to a glass or glass-like
layer and step (e) comprises sintering the layer of partially dried sol-gel material
at an elevated temperature.

[20] According to other embodiments of the present invention, improved

products are produced by the above described method.
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[25] According to further embodiments of the present invention the means for
forming includes a textured surface to be replicated on the stamper support and
the means for forming also includes a sol-gel-based or derived glass or glass-like
layer.

[26] Additional advantages and aspects of the present invention will become
readily apparent to those skilled in the art from the following detailed description,
wherein embodiments of the present invention are shown and described, simply
by way of illustration of the best mode contemplated for practicing the present
invention. As will be describe(i, the present invention is capable of other and

different embodiments, and its several details are susceptible of modification in



readily apparent to those skilled in the art fromthe
follow ng detail ed description, wherein enbodi nents
W@Rooloe83pT esent i nventi on are shown and descr i PE€rUS2003/026775

simply by way of illustration of the best node
contenplated for practicing the present invention. As
W Il be described, the present invention is capabl e of

e j r di AN i
vaflol A0t pfbld S yEey Wi abindihd BcAEYS! & to be
reg20dbd/ 43 IBmsTratiRCT 1dfi@0,0mud Gidd 47 Bmitétivar i ous obvi ous
respects. Accordingly, the drawi ngs and descri ption

e s R Gl Bra RN OF T DRAW AGS [ 27]

The follow ng detailed description of the enbodinents
[24f tThe follewang deteied descaiption Pihthst crabodimgais sefothe Drseght
- i . . . L owi 0. . .
S A SRR EhgHadt Wheh teod B b Aion o 8 Toldine
drdwithgs, dh Relticlatie featitsraraaot nedessatily tiaunat toadceletbue rather are

pertinent features, wherein: [28] FIGS. 1(A) - 1(B)
drgwyn gsstorbeplallugirate thepartmerbleaiureg: V8SteHE pr esent

pINV oAy [ : - j j .
[2 %]c h g?rglts i 2(,A)s [ 1@} |11 uigﬁe’pagtrné tg)é)g taicéoer &i\%; etevstﬂé;%ieggﬁlg ﬁ%tgbnéf
[2%}t e & GSo? (Ar 2dyiilheytrate, endrbhdnatatsinplifiediparspedtive view, a

accordi.ng tq the resent invention, [3 FI GS... 3
seigey o Sepr dt Partatiife, & SRUMTREL & e cigoording b the
pr@sgﬁﬁﬂegﬁtjoy@ view, a sequence of steps for performng

a second enbodi nent of a nethod accordi nE to the

[3Qk eHHGS. BrddnBi 61 ilpEeeRiPbematy sprplifi cohive Jigw, a
Th r nt -1 nvent | and s rQ A
sedukeliof FERL PGB RE seF R o difhnf O ERuRla Ao Gi¥ng 1o
thé prsaf iptention,0f surface texture patterns in a
partially dried sol-gel layer overlying a high
[ erial. The above is based
13€§@ﬁﬂ§ﬂ§”ﬁB@g@%€E§V%EQF ithful replication of
surface texture patterns, forned in the nechanically,
[31 bxt reepresat fiavassionaddregtrserns, sabusp pablspisamdeditiispltigrein
r A r - 0 . o
ac_ﬁféglfr%gggh ﬁg?l@? r{%ﬁ@hl}lcglyg rdf??gf%%c tg?ﬁk‘e bﬂ%‘?ﬁsﬁn@’paﬁ’haﬂy dried
sol-gel layer overlying a high hardness, high modulus material. The above is

=

based upon the discovery that faithful replication of surface texture patterns,
formed in the mechanically textured surfaces of stampers, may be obtained in the
surfaces of partially dried sol-gel layers by a -sol-gel molding + layer transfer
process or by a sol-gel imprinting/embossing methodology.

[32] More specifically, the present invention fully exploits the replication
capability of the sol-gel process. A high quality mechanically textured surface is
formed and used as a mold or stamper to replicate the texturing to the sol-gel
layers on glass substrates. A plastic surface, that is inert to the alcohol solvents in

the sol-gel solution, can serve as such a mold or stamper. Because of the softer
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roller 22 are bodily fed from the peripheral edge toward the center of the stamper

12 or from the center of the stamper 12 to its peripheral edge (as indicated by
double-headed arrow c), thereby forming scratch marks 14 on the stamper surface
12a. The depth, pitch and other characteristics of the scratch marks 14 are
variable as desired by controlling the weight of the roller 22, the particle size of
polishing particles 20a provided on the tape 20, the radial feed speed of the tape
20 and roller 22, etc.
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présm inv@Atiom)accurate rephcatlons of the textured surface of the stamper can

E=

be made in manners described below.

[38] In a first replication method, the partially dried SiO; - containing sol-gel
layer is initially formed on the mechanically textured surface of the stamper, as by
spin coating of a solution containing SiO; gel particles, such that the pattern
features of the mechanically textured surface are substantially completely filled

by a process similar to molding.



and line density (1/mcron) fromabout 0.1 to about

100. [37] Wth a stanper thus textured in accordance
wowaoh/oessdodi mrents of the present invention, aPCI/U81083/026775

replications of the textured surface of the stanper

can be made in manners degcribed below. [38] In a

first replication method the partially dried Si02 -

ntyai Ai I $e | iy

3 o S iepiition JRAESq. el ifuioh R afidu 6,
CoOBfRimng :salbgai gam farnsed| ant ﬁhe rsuxfmat af @ h@l Bir&esg dligh modulus
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sufdie i Soby Y Soatiioge SoPan G Pining b g palisles)
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04/ 01837 PCT/ US2003/ 026775 9 [3 In“a second

the efghipenaiearrged (ireo dressed tagettfen vathothe dam roff ipattiaily diried gol-

nt ai ni ng sol -gel layer fornmed on the surface
gefaygrmeb% N Bness, high nodulus substrate (e.g., by

[45P1 MnCH ﬁmovaﬁng)fsteg a@@ﬂrahhgqe RO Mv@nfiy %eﬁid?l%lc@?' the stamper
particles). [40] Accordi % to the next step of the

andnie ngubsteatersre seRaraied and Hbe sobsel lyer afkeres tmtlyat suhstipte

st VAPHIGH Byeif oS OR R ARG bRYE Y,
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he stanmper and th stra re seprated nd_ th
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he stanp 42] The sol I m adherence to
pasMIﬁslpssao%twcglrd u‘iepttho(l t. hshrs&lag@edlurmgsthle datgr oafutiing tsyltetrmg
the substrate and its "dislike" to the polyner
face. Further, the depth of the textured pattern

[4B£r NBéthi Fepligticio lma@ddsi Sarb Wef Lsddens &pllmmﬁasmgte Wality
partl al |oss of texture depth (i .e. shrl nkage

meghapisglly H@CW@W@% af ithen gtagipgt éﬂ? ithy solpged asglass ué)]strate
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quality e xtured surface of t
umflﬂlsméacettexmieq;mmsglebokgel tdyass substrate. The

[4gﬂx:ﬁ%%¥qeq,gn§tg?vggog }Fggé ei (A) herff(gs sth \%hedrglnalnn% IPermatw
simplified perspective view, is a sequence of steps for performing one
embodiment of a method for forming a pattern in a sol-gel layer. As illustrated in
FIG. 2 (A), in a first step according to the embodiment, a stamper S is provided
having, e.g., an annular disk-shaped textured surface TS. Textured surface TS
includes a desired pattern or texture to be replicated in the surface of a partially
dried sol-gel layer. At least the texturing surface TS is comprised of a suitable
polymer (e.g., polyetherimide, polycarbonate, etc.). Further, other high quality
mechanically textured surfaces, such as NiP/Al surface, can serve as the mold or
stamper for sol-gel replication when coated with a thin layer of a plastic or other

polymers as the mold release agent. Suitable polymers or plastics include those



useful surface texture patterns in sol-gel |ayers.
[44] Referring nowto FIGS. 2 (A - 2 (O, shown
w0 b@ae1837T n schematic, sinplified perspectivePui/es2003/626775
a sequence of steps for perform ng one enbodi nent of
a method for formng a patoern in a sol-gel layer. As
illustrated in FIG 2 (A), in a first step according
thet Qurt MRerETHUN TRBho|] BIhARCTheSdlpeP5AMISEdnd i 38, self-
e.g., an annul ar di sk-shaped textured surface TS.
rel@asetolraaty Fumfthe eol§sl layercwithies any delsgael edhgringtte theinsurface

atigrrepliedish? gaeaiRpEE Safer il ndre SRRl phing oIt heBime
or | PlastRMBrRR] iR fcothpaMidndbd QhatPef ¥MBlas{ @uface, a high quality

pol yet heri m de, pol ycarbonate, etc.). Furt her, ot her
mevhamicaiipataxtyred gurdisarvan del gbtainsd undsr oplictlapreecss sonditigns.

i .P/ Al f t L g
in S5 B R e B B AR i
stilllpastitimgdiglog ity tepRiiyigRhshaglabdwebsmdtel rel ease agent.
Suitabl e pol yners or plastics include those WO, | .
(430045101 Bforrine /G 8§ %) 0b6 7S ofpilupisiona Pt Haidimitation, &

h . ' - ' d th
o 47 B8l FRER okl BF 58 il 301 Ry ST .
abBiitt DQUImanYtheR lfoleld GRS feRthring subfté TSUBY 8si@ coafibgof a

replication. Because of the softer and nore confornal
Sifatsok solutiort §S sppplieduirop-vrisepyiagy dispangingaragzleiPN. A suitable

.00 L hat . of l. r ' RY
02 SRR P bk dseBhi Bt Bl B B et b b en
allepdide; ak.gnr ac efikon oflotideonsuch las tdiasthomysilank f 'TEQS") or

mechani cal texture process conditigns ce{n be avgjrgﬁ)g
teipmetgoxyylape (MO DL Waioni gl BitRg PEiY of BQIeRTAHES 8 or
Tﬁb%?ﬁzé}rpébg 34/ 443h BLid.bs IBlLhfdid doiliCad B aZafefYst for

by way of i1llustration, but not limtation, a sol™-gel
consgmwionSel theaVEOG ar TMQE rtess S30- fsobrrcetyding toohe following

about 10 . g..,, abou m is then fornmed on the
fe?%%ﬂiﬁ’d‘%ﬁﬁ?%%éhgﬁ@ g(i’t]'s[‘g[?% coating of a Si02 sol

sol u(qbon_ SShsupil,ied 4r QRINOSSs WSFOA Hi SREHE0OM nozzle

DN. A'suitable [ solution for use according to the

i nv : : :

e g B B B B Ao b i stuton.
Aft&TE@BPetion oftresatiane buargls (CAHOH)" iENTELY to whe eplutianchs a

drglir}gr }e%arggtlicgn géenrtmalt %olartras'alltﬁ)ss’ gff T]-EFB%%/HNOﬂCz;HgOH of e.g.,

1/5/0.05/>4. Such solution SS, when applied to the texturing surface TS by spin

coating, forms a very smooth film with a minimum amount of surface
microwaves. A portion of the solvent(s) contained in the layer or film of sol
solution is removed during the spin coating process. The resultant partially dried
sol-gel film or layer SGL is glass-like and is principally comprised of silica
(Si0,) molecular clusters together with the remaining amounts of the various
solvents (H;O, C,;HsOH, C4HoOH). The sol-gel film or layer SGL is of a porous

structure with the solvents saturated in the micropores thereof.



TMOS/ H20/ HNC3 of 1/ 4 - 30 I > 0.05. The nitric acid
acts as a catalyst for conversion of the TECS or TMOS

W 000a/08i302 sol according to the follow ng reakCT/082003/026775
(1), illustratively shown for TECS: (1) nSi (OC2H5)4 +
2nH20 -4 nSi 02 + 4nC2HSOHIW t h et hanol (C2H50H) bei ng
produced as a reaction product in solution. After

[4630mlie%rh9§ Ry {CRk, 'ZJ(B) btk s(e?f%%@ﬂln g fo ﬁf&dﬁﬂs&a&ed

he solutton as a drying retarda agent at nol
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uh ol ytiop ,SS pl i to. the tex N .
Bifir{oen tat §fsamor ¥ S Pl Ak e b prpridgd
in \ﬁédiﬁg el oM ﬂMﬁb%ﬂH&lBﬂ dﬁf{ sﬁéﬁd‘dat‘éﬁtunﬁg Cshﬁ‘é.‘@eVTS ofAstamper S
portion of the solvent( ? contained in the |ayer or

coated wiidfthe partiadyduied sorgeklayerffob dnd yrgedgnto wenﬁvpmnl contact
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forpraptétesof B inentian, (apdpuitelppesssures P pneeTemsaiiont /000
to Eb+d¥‘ 1A odoailSE/ﬁnzs% a:HécﬁasuE%% NP critidd ‘é&& %é‘s ¥bii kel 6 be
vents saturated m cropores thereof
larg0taf 1188 AnbsReTd msla@m.%ﬁ&edlaboﬁfdﬁ]kltﬂeui@ nbh dlustated

to F1G, 2 (B),.in a next step a rding to the
hefelh. U5 FAFBH CE R ISR o5 e SRRUEMR | on. a our f ace VS
[4of %u%b't‘%& rMM cMﬂpH@é‘s‘ hahﬁﬁﬁéslsemghdin%l’lﬁh@ mitBasls,t Bah

of stanmper S, e.g., an annul ar di sk- shaped substrate
hlglsmpd@lw ebas cpiamic o glpss-e¢ramiomatesialstheingrimefesred according

i s r
to Qhei Hlv ﬂ Felrg k\g'?cli g\g{féc%? Br §?ﬁ% é%ealg%?e cr§ c}e& ?r?%ggl-
gel Myer cfomﬁdalr {mla mfaba@lﬁeredﬁ]e[re\aﬁdlhon aE dbﬁlrﬁn pduyfang MS of
ressure to either or baoth of substrate MM or stanper

sulgstrater (MIVE gaYn be @Fo‘fjﬁi@s%ﬂ’e apAbere 8-004 tot ﬁbﬁb‘érlosuah&%lf
e e O o SBT50L om Bl RS S el et

prior @8 Gladethedb @i torkiBctON{h | d@!i/gbln&yeﬂ_ BGIS E’(&mﬁforﬁ ke telxBuring
not critical and does not need to be |arger than the
susfaps TP of stagipef Sice, as di scussed above. Although not

[4818' “&&Je’i’ﬁ% Iﬁ%r E'(@) ih ekt &8P GEcot@Ag BE v RIS, sthhfer

he su
S with its texturing surface TS is separated from contact with media substrate

MM, such that the (inner) portion of sol-gel layer SGL in contact with the
substrate surface MS separates from the texturing surface TS of stamper S and
remains in adherent contact with the former, leaving an outer, annular-shaped
band SGL; of sol-gel layer SGL in contact with the peripheral portion of the
texturing surface TS of stamper S, and an inner, annular-shaped band SGL; of
sol-gel layer SGL transferred to surface MS of media substrate MM, wherein the
textured surface thereof (originally in cbntact with the texturing surface TS of

stamper S) forms the exposed, outer surface of the inner, annular-shaped band



[47] Substrate MM conprises high hardness, high
nmodul us materials, with high nodulus glass, ceramc,

wo@rooglossss? ceram ¢ materials being preferred aceOr/us1g3/026775
to the invention, wherein textured surfaces or

patterns are to be createg in a sol- gel layer forned
on a surface thereof. In addition, if desired, surface
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0 the 1 nvention, stanpe Wth'its texturing
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substrate MM . such that .the (inner ortion of
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protessnis perfbaned sicpnacievaicd temmratuteafiromn rhpeid3 0 tmebesEl dbouf

-gel | S [ t wi,th t i ph [ ., .
10 B @Gpengf g T pitnRA Rinsished Jrdfe, AR ARSRR e, iy
whith teiijRFatudNB HigHer 0P REANNIEDEScEFubstdies ftin- A1 glhayrked
SA transferred to surface M5 of nedia substrate MV

substretee) # &hea rameningiratel fionr phays Orhior ahont 191G/gmandya dell
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loyarPRITGR SCHepB CEtakaLl 3R He! ol 1Ay i & density
and BSEdHET apMbIAESy fid of Spltal %ﬂicﬁg%lé{s%, (<1 g, of ifﬁt'&ea

stanper 1S not critical "and the anper can have the
pasialtp dsnsifiedbglassdiksliayer.aThe textured pattean domngsk mftbe expased

annul ar - s ed . band, SA_ 1 | d I t. .
o HiEte BB SA) SuER A R it m e
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SG.2 of the partially dried sol-gel filmor |aye

[5Q sikefarinagovpteddss. ik (Pert or e SHpwR eI b emat,
sith SR b &tk ARPY s 30%hchfe HPOMERARAU berforming another
embodiment of a method for forming a textured surface or pattern in a sol-gel
layer.

[51] Referring to FIG. 3 (A) by way of illustration, but not limitation, a sol-gel
layer SGL having a thickness of from about .001 to about 10 um, e.g., about 0.2
pm, is then formed on the substrate surface MS of the media substrate MM by
spin coating of a SiO, sol solution SS supplied drop-wise via a dispensing nozzle
DN.

[52] Referring now to FIG. 3 (B), in a next step according to the illustrated
embodiment of the invention, the surface MS, coated with the partially dried sol-



1000C (dependi ng upon the withstand tenperature of the
substrate material, i.e., which tenperature is higher

WO 0040883311 c- based substrates than for gl ass- bBEBUS2003/026775
substrates) at e.g., a ranping rate fromabout 0.5 to
about 10C/ mn. and a dwel i3 tinme of about 2 hrs., to
evaporate the solvents so as to effect at | east
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di f_th tered
begPhher BG pil e Rl B lep 36l ek dfier’ They nowt el e
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perspective view, is a sequence of steps f
inyentipor andhspitehlst pressuresniyelliratget from abowb SHEE tTOoabOfub 165089

be e rf e
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sabiatsm&@tstﬁdmstadtemfaoa sol - gel Iayer SG having a
. ss of from about .001 to about 10 m
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MM,ssmehﬁha’q ghcn tzxired s@ihgel |2} SR eemaing) im edhdrent FloftacBwith

thé s eroen M3 ef BrCBRthorba MY ahe el sBfeddover
n@'ﬂ f&rrtaﬂ)li’datéd ekt stfthce/ S 2 0PKY Q)l—%%ﬁﬁlm or layer SGL
PCT/ us2 /026775 13 gel layer SGE., of a substrate MM

witlajts ﬁgﬂwa@dépxtétedoﬁuaﬁm d82.t s Ahen sbjectsid tot & sipéaringgprocess,
I
sifif o 80 ol Hroddh? {2aBE AR SRR 08 BRM AN Bfba
susfacé ®6e TS of stanper S and urged into conformal
ntact therewith, as ressureto i ther
1sgf 5Bk e Peciset ’Pé{?%tl%%@&g%%/%‘ﬁ‘gfeﬂeo‘g CSTERRTGY phprocessing
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desired to
improved, textured surface substrates comprised of high hardness, high modulus

madterials.

[55] Inthe previous description, numerous specific details are set forth, such as
specific materials, structures, reactants, processes, etc., in order to provide a better
understanding of the present invention. However, the present invention can be
practiced without resorting to the details specifically set forth. In other instances
well-known processing materials and techniques have not been described in detail

in order not to unnecessarily obscure the present invention.



be formed in the surface of a partially dried sol-ge
| ayer. The anpunt of pressure applied to stanper S

w@pasot83gubstrate MMis not critical for practPCEHUS1003/026775

the invention, and suitable pressures may range from
about 5,000 to about 60,00B¢ |bs/in2. Again, the size
of the stanper is not critical and the stanper can
[363v eOnlyethe gaeRNed ZMmbadihées sHBR! froteit SWeha6R and [l fow
Adverting to FIG 3 éCD, in a next step according to
e’fwl?srﬁfé%t‘feﬁﬂ,tﬂlﬁt amsbewn gnddeseribeds int thrtpuesenydisclofedt is

TS, | r . W th I & substrate
ol g EBAY A s BRLP BByl MR 1 fiSieoble
cadbieattons @odt anvirsdrhénts t Bed S W SusedpRibilr 60.CehdMBed akdi6r
j a.substrate MM The textured sol -gel |ayer SG.
mo ’?ﬁ&?ﬁl%f}s g thn thescppa il inventivegpnsentias expressed Irprain.
sol-gel filmor layer SG. wth its replicated
textured surface TS2, is then subjected to a sintering
process, simlar to the sintering process detail ed
above, to preserve the replicated textured surface
TS2. [54] Thus, the present invention advantageously
provi des i nproved processing techniques and
met hodol ogi es, which can be practiced at |ow cost to
yield inproved, textured surface substrates conprised
of high hardness, high nodulus materials. [55] In the
previ ous description, numerous specific details are
set forth, such as specific materials, structures,
reactants, processes, etc., in order to provide a
better understanding of the present invention.
However, the present invention can be practiced
wi thout resorting to the details specifically set
forth. In other instances well-known processing
mat eri al s and techni ques have not been described in
detail in order not to unnecessarily obscure the
present invention. WO 2004/018377 PCT/ US2003/ 026775
14 [56] Only the preferred enbodi nents of the present
invention and but a few exanples of its versatility
are shown and described in the present disclosure. It
is to be understood that the present invention is
capabl e of use in various other '



conbi nations and environnments and is susceptibl e of
changes and/or nodifications within the scope of the

WO pwe/01839e concept as expressed herein. WO 200B¢DUBREF026775
PCT/ US2003/ 026775 15 What is Clainmed Is: 1. A nethod
of replicating a texturedisurface, conprising the
steps of: (a) nechanically texturing a surface of a
stanper to forma textured surface to be replicated;

whidis Colimedt:a | ayer of a material in contact with at
east one of the textured surface of the stanper or

wth a surface of a substrate; (c) urging the
substrate and the stanper together with the |ayer of

1. mat X hiRkhddeireplatRe B textuted §utacs ejoaipiisinpdhe BepsbRNMPEr
and the substrate such that the layer of material is

on t(Rk supehanicallyirxtying & syédseidfs srmpaeta rmyp dextured
sulﬁrtggeft@%%ﬁg%ﬁga&%. stanper in the layer of material. 2.
e net

according to claim1, wherein step (a)
conpb) sedormimghatdyenbf y hatedial rinngntdee wdthr dtaleastadnet dfethe

st anper. b of polishing. 3. The nethod according
texgtreg eagtRgeo! Ui SFEPR %rtvegl ¢ Birtacs e% PSRt i ng a
| ayqE) of \RgRRr fhb AubdirdlE 284 tﬁé’lstiaﬂﬁJer W@ée@ﬁéraskliih rﬂ_’ll_ﬁ gWe?‘btf

with the textured surface of hé stanper.
matertid] daerelestweeti;agdt o cl ai m 3, wherein step (b)

conmpl{ ses._spip coatin a | r rtiall i ed

ol gLy b Baftng R el RS sl shét i db Wer ot
m#brialSé bh G SubktORY albhidsl LlepBeadiithe feturedb e off i Raper
~the mcro-pores thereof. 5. The nethod according to
inghedepsrpf mteiadi n at | east the textured surface of the

stanper is conprised of a polyner. WO 2004/018377

PCT/ US2003/ 026775 16 6. The nethod according to claim
2.3, \Wier anethad heasding héo stlaimpei, i wherein step (a) comprises

mechanically texturing the surface of the stamper by way of polishing.

3. The method according to claim 1, wherein step (b) comprises forming a
layer of a partially dried sol-gel material in contact with the textured surface of

the stamper.

4. The method according to claim 3, wherein step (b) comprises spin coating
a layer of partially dried sol-gel material comprised of a micro-porous structure of

silica (Si0O,) particles with solvents saturated in the micro-pores thereof.

5. The method according to claim 3, wherein at least the textured surface of

the stamper is comprised of a polymer.



conprised or ,a netal or alloy coated with a | ayer of

a polynmer. 7. The nmethod according to claim1, wherein
wa@@p/0{43y7 conpri ses formng a |ayer of a partPel/U§2003/026775

dried sol-gel material in contact with the surface of

the substrate. 8. The netgod according to claim?7,

wherein step (b) conprises spin coating a |ayer of

partig]l i€ . er, ' a .
6t or olorslucecbRling 30 (IBhE S bR b, TS S Bpapper is
comipkiBed of &/ @Btal osdloy dhrd With 4 hgerdfarpoipaees thereof. 9.

The nmet hod according to claim7, wherein the substrate

is conprised of a glass, ceramc, or glass-ceramnc

mat eg . . a L | aim (=]
7-5t epr Febb soddiinih Win E APRALAMGP 0 Anfrfes AL 0
laydr anfperpartiadist Heed yl-geiphbtedal dn coftapr esthuthe. sukface Tdiethe
thod according to claim3, further conprising the
SUBSIEMC.of . (e) converting the layer of partially dried

sol -gel material to a glass or glass-like |ayer. 12.

The met hod according to claim 10, wherein step (e)
8.conpFhesmsthed acerding to thimm 7 ayberenf stea (t)icahipyisel spéalcoating

ol - gel terial at_ an elevated tenperature. 13, A
» Yyt ety disd a0 Bap teral folarien Gl aifra Poioys Sippdure of
silRfaq8i0) paftictds 3¥ifh sb¥vendwatu@itdd e RhiefHSdred thefeofBgNet i C
data/ i nfpor mation storage and retrieval nedium WO

2004/ 018377 PCT/ US2003/ 026775 17 15. A nethod of

form . S [ - L '

9 compr a8 FRBEg 1o bith, Wilers el R g Elbuilla of o
gladspteeamicadr glesssderdohie msaterdiadlce of the stanper is
conprised of a polynmer or a netal or alloy coated with

a layer of a polyner; and (b) mechanically texturing

102 SUTRAE8H BeSRINSIcikif: {.OWRBin 8 ) ebnHbAGRIA the

pattern to be replicated to a disk-shaped substr
subkteate pnd thia stampeh togicthet by eptligeiiootoneprurses pol i shi ng
to forma textured
11.  The method according to claim 3, further comprising the step of;

(e) converting the layer of partially dried sol-gel material to a glass or

glass-like layer.

12.  The method according to claim 10, wherein step (e) comprises sintering

the layer of partially dried sol-gel material at an elevated temperature.
13. A product produced by the method of claim 1.

14. The product of claim 13, wherein the product is a magnetic

data/information storage and retrieval medium.



surface or pattern. 16. The nmethod according to claim

15, wherein step (b) conprises polishing the surface
wobkooloessgt anper with polishing tape or a poli shCTgS2003/026775

cloth and free polishing particles, or a slurry of

abrasive particles dispen$éd on an absorbent and

conpliant polishing pad or tape, to forma textured

15sur fAagettod dfdornging b cRker sulithbleFoPES1het bepBbATHAC S&in?ﬂlsing
the method of claim 16. 18. The product of claim1l7,

the;#enseafn the product is a magnetic data/information

st orrage . r ) S er .

comiBrs; ARsvibield Shher BRI o okt e uBIBE b ey sigmpar o

comptised off gsblgmef areemetal @ Aloyebsted alith dlagathfagrilyindr; bfe
stanper support. 20. The stanper of claim 19, wherein
t he (Meandngdpnicelbnickiringd swykase o a gamperotp Bumf & dexturgd

r cat . € 21. The st anper
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surface or pattern.

16.  The method according to claim 15, wherein step (b) comprises polishing
the surface of the stamper with polishing tape or a polishing cloth and free
polishing particles, or a slurry of abrasive particles dispensed on an absorbent and

compliant polishing pad or tape, to form a textured surface to be replicated.
17. A product produced by the method of claim 16.

18. The product of claim 17, wherein the product is a magnetic .

data/information storage and retrieval medium.

19. A stamper comprising:
a stamper support; and

means for forming a textured surface onto a substrate urged against the

stamper support.

20.  The stamper of claim 19, wherein the means for forming includes a

textured surface to be replicated, on the stamper support.

21.  The stamper of claim 20, wherein the means for forming includes a sol-

gel-based or derived glass or glass-like layer.



