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(57) Abstract: The present invention
relates to methods for forming textured
surfaces in a polymeric surfaces.
Moreover, the present invention relates
to methods for forming textured
surfaces in a polymeric surfaces and
faithfully replicating the textured
surfaces in the surfaces of sol-gel
films on the surfaces of very hard
materials, e.g., of glass, ceramic, or
glass-ceramic substrates.




di sclosed in the follow ng commonly assi gned copendi ng
U S. patent applications: [3] U S. Patent Application
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entitled "Servo Pattern Formation Via Transfer O

Sol - Gel Layer and WMagnetic Media Obtai ned Thereby”
[4] U S. Patent Application Serial No. 09/852, 084,
filed on May 10, 2001, entitled "Defect-Free
Patterning of Sol-Cel-Coated Substrates for Magnetic
Recording Media"; and [5] U S. Patent Application

e Ry NoncOAR PR seABACED S AMSINE DS SORYTR ATES
e Al Ry SRS SO i
| NVENTI ON [ 6]L Y;
for formng textured surfaces in a polyneric surface
and replicating to verg har d- sur f aced, hi gh nodul us
CRUbEH E&EN@E%H) BROMISHINAL, AR 16 TdONnd
gl ass-ceramc materials. The invention has WD
[TRO04AVHIN FlicafGT 13884 pidAty/ fdid 8.S7 provasioRal geatdnt apphcation

soll] o HpPo08 LA ASHAE oo BRRSHAS g, o
iné’lﬁ‘ﬁ&a@ﬁ%&%in W&ND OF THE I NVENTION [7] A nethod

of creating a textured surface on a hard-surfaced high

nodul us alternative substrate, such as gl ass,
REIABEPAPRIAG ANIONS ceranic materials, includes direct

mechani cal texturing of the surface of the substrate.
[2MechEns applicatioh ucdntains enbjactghmatter salitsd rtat thet subgérit amatter
~ ..ani sotropi,c thi.n-filmnedi a has .been pursued

digeleseis ity (SloRNE (PREORYC ARSERY (ORniign U'S. patent
appRédtohgmnce of the nedia and the high nodulus of the
[3E| ass Substrate. However, the extrene hardness of the

I

adéS. Patest rhpndichigro Seriala Ngr (0743 %16} diled yorj February 22,
ZO%EPieSthile%g "éé}go Ciea%tie{:ne%oﬁﬂgtgo%c ¢id MALEGP @f Sol-Gel Layer and
Magnetic Media Obtained Thereby"

[4] U.S. Patent Application Serial No. 09/852,084, filed on May 10, 2001,
entitled "Defect-Free Patterning of Sol-Gel-Coated Substrates for Magnetic

Recording Media"; and

[5] U.S. Patent Application Serial No. 09/852,268, filed on ‘May 10, 2001,
entitled "Mechanical Texturing of Sol-Gel-Coated Substrate for Magnetic
Recording Media".

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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However, obtaining precise replication by mechanical texturing of the sol-gel

sired surface topography and better process control.

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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following or may be learned from the practice of the present invention. The

advantages of the present invention may be realized and obtained as particularly
pointed out in the appended claims.
[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



[ 15] According to enbodi ments of the present invention
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comprised of a glass, ceramic, or glass-ceramic material.

[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



WD 2004/ 018377 PCT/US211113 /112 6 7 7 5 6 various

obvi ous respects. Accordingly, the draw ngs and
walemanigri on are to be regarded as illustrati®er/use003/026775

nature, and not as limtative. BRI EF DESCRI PTI ON OF

THE DRAW NGS [ 27] The fol lgowi ng detail ed description

of the enbodi nents of the present invention can best
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achieving high fidelity reproduction of surface texture patterns in a partially 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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or lines on the surface of the stanper by nechani cal
agend awall asARHY®ST. by pol i shing. By way of illustration,
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support 16 which is positioned on the underside of stamper 12. The tape 20 and
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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vari abl e as desired by controlling the weight of the
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is BRlck&Nivitl I'BAHinghGbs0ESiscuded] & shoirsin BEG.W(BSE The disk
underside 1s covered with a polishing cross 26

rotace@s Tadicaled R AnrerPRGH AMIORAkSHrRONEACH uertetawze/ yigh free
polifiihe PhticR s g R NuBou@NoRERe SRGLAEH pil®) bido the

upﬁétm&ffaeﬁliaf mhahampert 1 emwm Asopiofrtes2B mahba:tedl he arruwpae It

surface 12a of the stgl nper 12, which 0 .rotat (f
is BO1eR SRt a6 By A GaEIA Strgb e VBT APl SRSRER 97

the Eﬁ&éfg S of t l'gateﬁg@ﬁér BUPPRE Lisk &4 f@ﬁ‘ réﬁal@%h HhO E‘tﬁfhp@ﬁ 12

e un ersi he stanper 12. The disk 24 is
froma theapdripheral b&@ ovardtie cbﬁter bf the letter qelitomphibe a¢nterdtgféthe

t d.th f the t t
StaRe Q3 REEPITE! P (35 ATREPADY bl RS Brri T b Pha
scﬁ%bﬂnﬁr‘kg qafdﬁg fSi@WnCthe stPnpel 8trfackCIRl AlyaifR iiesdebth, Pih

fornmed he stanper surface 12a. Again, the depth,

an@.oﬂm facams ofitthe perdtsle morlss b anerarigbleas desined RS cliwgargethe

o PireL R 35 diRP5H pOloHibT OB, Sl e BPHR ol Rhine
pafiicléshes, rmblrsdnah&ed ppedd of g &Sk 28héher aﬂouﬁt dfemgplypethe

of the disk 24, the ampunt of supply of the particles
papiiglesedd; ot 36] The scratch lines or marks formed on the

[3§11 nﬁ%gsc'r cﬁl?lﬁ%r SoR5%s g@ﬁﬁbdt AP theREARER in 1aBYRBAcBWith the

ow ng di mensions: nean surface
presentymvestior| Rajude theoillawing didieasions: meeaaisorfecel@ughmess (Ra)

538 S R oD (o GEPYRCErRC APt i ftorh IS pm

to %Beant 3BHmY! h{axm@fﬂebahé 8c EIQRVI ﬁoﬁﬂdbasuco Gm fi¢ aboal3outm;
0.1 to about 100. thasta er thus textured in

ar@dwr@aﬁae(lvfmtcﬁorérfwaampsl tgrabpy

[37] With a stamper thus textured in accordance with embodiments of the
present invention, accurate replications of the textured surface of the stamper can
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.



present invention, accurate replications of the

textured surface of the stanper can be nmade in
worenaeiss7descri bed below. [38] In a first repl PCEHUSDNG/026775

nmet hod, the partially dried SiQ2 - containing sol -gel

layer is initially formed ®n the mechanically textured

surface of the stanper, as by spin coating of a

I t j
b1 i 6 Sedp08 Bl ShotfodtShe RAALS b S, paHtE, 198 SOF
coatafmﬁgr belt g layek fyrnedonl the etisfadel of a‘:‘ﬁlghti)ardnqss ddgis modulus

04/ 018377 [ US211113 /112 6
Sugs'fff‘t%gr tl%fs@ﬂm F?]atlglgé)g\l)é%]&tlplé ot e&t%ﬁaar@@ ]fc e
[4GHT f&&,%rcﬁfl @1@ rn'éktaslté% ofdhd ﬁgfeﬁt@czmethﬁeﬁltog& rth@ Qub?sﬁbtegtﬁh

[‘ayer f on the rface of a dness
therstduipes aresmg@i tiat prefedytogether sypinthe dqterr od partiatly dned sol-
lution,containing Si02 gel particles). [40]
ge;gl ElEtFW S$°Rhe next step of the inventive
[411]et ttaotptomwl d% bp %@t&amgtts tﬁé‘ thvehﬁee slctHaBlogd! ﬁxe%zﬁﬁﬁer
gresse together wth | ayer of partially
andrthedsu girate ge¢ smaya.tﬁd @hé rtbbepheelnlayﬁmqlhqr@s to fhel subsiralg
C h % Y o
sulp G BB R4 et il B G SP e RN Bl iffoer

[43pl "gﬁi sd1 ¢k filadidaeesce © thlaasuﬁbtbﬂé iatige t thef at-gel'sTéifong
| ayer has .a re |ica of the textured surface of

so] -
iy Oy SR teaay (PGSR Gahe POV EE BiEAcEn Furties, DR depth
oF R TR aficfht ey e Qr:ddEls SuRLEAN ptbdnhibfor fhe
pastial flagseof feuturddeptht(he shejpikhge)odurinigetht datier oechrmng simtering
formed in the sol-gel is sufficient to conpensate for
PIPFE® partial |oss of texture depth (i.e. shrinkage)

[49]” | P&tht Rl nREIdET b0 bei BRI k) GreplRIaS GBS - m%tfl ality
Both replication nethods can be used to replica he

meghghicalin textyred rpefaem PE Hhe tampse te dep sQlrgohoa glpsst sbstrate.
Thc’et ﬁ’l@@ fivd ﬁtehﬁilog%:l sgﬁ{ggé}ﬂ{e% é)?évcidé lﬁb&%_{o‘ilta anc-ghﬁ obtalmng

nven ive me r ef or

usaﬂﬂamcf&enaxtofetlmttﬁmgnsol@t idyessur f ace texture patterns

I
[44{1 Slgefe ng ng e{os FIGS. 2 (A) - 2 (C), shown therein in schematic,

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



[44] Referring nowto FIGS. 2 (A - 2 (O, shown

therein in schematic, sinplified perspective view, is
wa2®equsnce of steps for performng one enbodPdEUS$2005/026775

a method for formng a pattern in a sol-gel |ayer. As

illustrated in FIG 2 (Al9 in a first step according

to the enbodi nent, a stanper S is provided having,

tha$ -a9e indH) t@rt‘ﬁlauhl%hcﬂr g%i‘veﬁﬁaﬂeﬁlets%?fggf SSlufot hAS Ehal Ran self-

extured surface i ncl udes esired pattern or
releasetclgaalyt frodnahe ﬁqﬂgieblayedmthnut laey solrged edhayingdo pleait svafacy

atipregfirgbions dlroaise T Lisiolat 810 prs parorvil gttt of the BEfSmer
or ﬁﬁﬁs)ffét E'lﬁ‘féc@ ‘i’x?’coﬁ%hﬂ%r ’Rpriﬁéte@f Qt Slads sﬁ‘fﬂéeh @' hight Hﬁéfhty

%ua ity mechanically texturéd surfaces, such
mddhmm lys tefuaece suréase coe beeobtainechundas| thloal prgceamendlflens

t t ed a_thi
in S a5 BB R at e PR e B Qe i
stlﬁgslr&a&in mgiqgmh ESteRiuriRp dathe glaéssubstéige.t hose \MD

4/ 0183 CT/'US211113 /112 6 7 7 5 10 that are

[45Ihertill eefemiag 49 @éﬁoz (A0 Wemay qfjllpsfeation) b'gtemot Jipifationn a
t hat f |
sof bR GE N : R B Do DO AL 8L e

ab8hit @2 ;hﬁ{oig heh 'f@r‘ihedaﬁi:ﬁiést%x@ﬁmg hﬁrﬁ@é tlsr b}a@;ﬁn rgdkging of a
conformal nature of the polyner or plastic surface,

SiOn scbsqi@morssﬁ stpplich alropvise vik asdispamsingawzzlg INgA suitable

sifhh el PR FrfRing o BN il thhy B ey 058
aligtixidd, culgt, Aeeiiaoh Cakotiext stich 1@k om&hsmynﬂaﬁe oqNTECSM) ber
avoi ded whi | e still providing, hi gh ual ity . texfturl ng
tetgamethexyilane ('IMQP Dawater{ and nisiq pgid ap mlﬁ‘r ratog of FEES o

Tlgggsyggmg% gf éiAA ushr AL DG, THY nik9d abi gnafc&saag BRatafyst for

having a thickness o rom about
conO&sionocoleuTEDS on TM(QS to al®eQt s6l 2conrding tohibn foloweg

on. t t r by spin coating of a Si02
regc&ongi} &ﬁx ; lﬁ‘g%ﬁ%ﬂf ?égr 'pyvvi gle vi a aI digspensi ngI
nozzli¢ DN. Asguic,abl e+ Shosal wkion + oln3gORECOr di ng

to thée invention nay be prepared by mxing an

o K IO YOS MEREguy iy goion
Afte&rTddeapletionaf eeactiandbumiaholi (C.a0OMH)als addedirto rthd isokitiof as a
dryTEl?re?arrdation agent at molar ratios of TEOS/H,O/HNO3/CsHoOH 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/ RO HNG3 of 1/ 4 - 30/ > 0.05. The nitric acid
acts as a catalyst for conversion of the TECS or TMOS
wo 200808302 sot according to the foll owi ng reaptT/U82003/026775
(1), illustratively shown for TECS: (1) nSi (OC2H5)4 +
2nH20 -, nSIX2 + 4nC2HS0HIW t h et hanol (C2H50H) bei ng

produced as a reaction product in solution. After

[4({3;’”@&&%‘5@ v RS 10(B), ik ARGl sge?ﬁﬁg%%ng' fo ﬁﬁdﬁﬂftga?ed

e So on as a drying retard agent at no
embatlingmt of tHEHOBMHRA) +HNGBICASEH Dfubstraie, MMLh&Vifg @5inadler

diagitoraien that obraer ¥ Eaebimgniies itk sHensary betish frprevidsd
in Yichfly Fel4TioN LR SRR ABk-RHICIASrurifh SHANRYES of Stamper §

portion of the solvent(s) contained in the |layer or
codted mwithfthe partialkodnind sobhgellayerrfifyl @nd urgeddntolsenfopinal contact

coati n rocess. The resuyltan artiall i»2d
P aF tBioPREER ey e SRRt ubrle BEVE samper's.
ThBlabittinpaf prgsediipliee do efantel SCd/dr SubshatdTMIMGH Indf critical

clusters together with the remai ning anounts of the

forpriptingsof the impsptian, epg ouitdlpiprassures PROHRnEeTHemsabou 000
to éi%+1{{* 60 odoaﬁsg/hﬁs%g'sfaﬁ%eﬁ%iz%% QB crifidall UAd HO& Hbtlfked B6 be

vents saturaté e m'cropores thereof.
larg@0thaf 1188 AubsAaTd kifidck| 28 dischizsed above SAlthdughdfipt illustrated

Referring nowto FIG 2.(B),.in.a next step according
oy Chfe St PEIHP 46 i s SYpEie invention, a
[4'§_ur fResrdS Mt %oﬁlklﬁ%sr Blc® MYHRAY] BZhamSB@UL Phaterials, with
iameter than that of stanper S,” e.g., an annular
high wikdelha glass, serbwiic; ar glassceramid aetrialsibeingqireigred lagedrding

o e P B P SR 5 P B PR G20 o s
gel ayef fSoledand alugRck ithdreofC ON{ additibn,Cidndesieéd, subfate WIS rof

as by aﬁgl yi ng pressure to either or both of substrate
subgirats MMa s bsprovivd satuas abpuipP e Lioeaboyh|1i0eyny ghick,

st amper, S d/ or, .substrate MM i.S,,naqt. itical or
or BB ot 3R it 3R afed Wy By Blipf 510y Sliagt a8 gL
priof 8 §14detithA RP BénthotORfih sbRgabRyer SGIO@Aneasdr M tekiiRing
stanmper size is not critical and does not need to be

surfageyBP of Hampeh® substrate surface, as discussed above.
[4é3]| t h&&{g:ptir{botto FIbl. 5%&5,% @ext step according to the invention, stamper

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



herein, the stanper can be the sane size as the

substrate. [47] Substrate MM conprises high hardness,
wheg@homsdul us materials, with high nodul us glBsBEUS2003/026775

ceram c, or glass-ceramic materials being preferred

according to the inventijgn, wherein textured surfaces

or patterns are to be created in a soI gel Tayer

or ned,on u es
sGL dtol R Pp SetbeThilr Sihies St iated PER 564
- confdidla fRpflhted ex@liod tsudflca ISk CKS noltHdeﬁl@cf\%b ltye atre Udjf the2
m t hi ck, spin-coated, partially dried Si 02 sol-

ge
statpgfels TOGLCritipliagd the sinmes wamhaye theosams: sizgias fhe émhsgéﬂe

sur%a?é %,Bcel%efo?é gfo %}gx{hér i ng&?uﬂﬁ %@Lﬂwglacﬁengxgs%gx?n the
statgp&B.according to the invention, stanper S with its

texturing surface TS is separat d frgmcontact wi
[49ﬂredS‘ébS§9W’é’lt fatle akpe-dgsenbadnian ‘ﬁe"{ nERsT, P#abﬁ?

shaé p&ion! RYE] oSk 'aﬂla?l?%ﬁﬁtsow?élrﬁﬁd"& la éi@@iﬁ%%mten ng

Pace Separates fromthe Texturing surfate IS o
proséﬁnp@eri&mddat anestevatsl tempeditere efiem abonta3A0 (o a‘th)vterwout

10e86 ey ipuinoR e WitkEd wBbeladth A SlsriRarura 1S
whiRR' fehifperRfre il Srighe ¥bt! Cbrathi S Bhded Canbdient & tﬁithaﬂ‘i@ eglasﬁfbaééﬂj

an inner, annul ar-shaped band SG2 of sol-gel |ayer
subStmtes)r adresg. ot raseping rate foa ebavis Ock torghgi 18 @é@m and al\ﬂkwell
t XL ur. SHLT f, ( [
a5 e - B BTS00 R Y it
colipeemftthe nﬁ&i@qjiﬁ!eb., vaith essulitntl deneifiehtidrh of ith eol,—gel film or

annul ar - shaped band WD 2004/ 0183 PCT/ US21111 12 6
laygr poron BE1agu® rbean Ryl ol apsiaed loss Jguer o e
cffhaﬁﬂm %ﬁ%@ﬂgd aRanE | sGRRAtALRS(<A. T YRrh'; abfaqmo 2
rface TS2.

extured not ed above, the sizé of
parsinHyndensified tglassdiket layat. Zhel taxheed pattqm formead indhe em@ed

oo 5 BB PR e GEAG SOE MEfELq e
coﬁ&s@ﬁﬁ&iﬁg &?&sé@hppcdﬂ RegaiedTthd ﬁnteﬁﬁl dhp\e glissdike edr.

[5(}]r arf{séfcaerlr'lng notwh %o IFr}?}eSr 3 %R?m ar(C) sgown therein in schematic,
simplified perspective view, is a sequence of steps for performing 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-



shaped portion SG.2 of the partially dried sol-ge

filmor layer SA@, a sintering process is perforned
w@booanissievat ed tenperature from about 300 to BODUS2003/026775

about 1000C (dependi ng upon the w thstand tenperature

of the substrate material j3i.e., which tenperature is

hi gher for ceram c-based substrates than for

oo ElRSGEEOF, RS NERLR! o Sofier JoBPIPUH 10 L5
S, 2.4/ an, anhmlaevla;mcuhap@l butstrael i enbeided iafating eéraﬁeﬁ tatthe
| eas cqol l apse of the m cro-pores,

m‘é‘éhhltsgﬁ{‘ 3&#@%@ e kS phgamper § and prges lmo cqn&mal
coR@bt ihgﬁayer %ggfaﬁgﬁén%ggégﬁ?é {Oa!ﬂlt hg lpgﬁl gPﬂst&ht%q\’Im o

gl ass nsity ness appr oac
stantm Sodemmngeslur&d:d TSanghdesssa t(exﬂlrﬁ yifacg or patterm tiesizd to

densi fi.ed ik | ayer Thetex ur ed
be.f t%%? eiof atme%i%ﬁ@éaole%@?é -skiter appQung of prrgsure

apPRéd k@stavnpdf ISLAndt sOdrateAWEVT RORSH &ticaPlidr ipPactice of the
preserved in the correspondi ng exposed upper surface

ingfntipheand ﬂnebbdpmm may ghlmerbmk@oua)iémO 1[05ab]out 60,000

g e et e kel e ot b bt arithol g 0 b UER B o

sam%s&ree@mef@bsméémfmng anot her enbodi nent of a

thod for form ng a textured surface or patternin a
sbi AdvertinglpdilG. PAg), iramekt siepyaceqrdmeso the (m)enb}yn AFBRPORST
u

S B8 FANRR: g 1% id Lafhhld B0 Gk ] oo BlosPe
Md,gsuch dlved the @xAiredrsoligel tl:i}@n SIGIr nedains it héheserth sontacewith

tn phsTafegmiiacy M Pt femeds iy Sivandp soied phed ier
LSRRG 2ot (Bl Bl o [ TRGNGM A B By GL

(B), in a next step according to the il ustrated
widhhigs deplisated dextuted sunfeenTSerls tharesubjactedcle aBinteriwgtmagcess,

s o it Bripef Gl py bl e fptcgiod soxured

susﬂab@TSgte I\/M haV| ng a smaller dianeter than that of

[56} O\T‘/&Q Ia:@dthp ,prqsgléq W&?&@%%%%&g%@ﬁéﬁ&\%ﬁgg m%'lrggédr Slto%es!sfng

techniques and methodologies, which can be practiced at low cost to yield

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.



annul ar di sk-shaped texturing surface TS of stanper S

and urged into conformal contact therewth, as by
w@pphyissg pressure to either or both of substredteUsbDe26775

stanper S. Texturing surface TS includes a textured.

surface or pattern desiredl4o be forned in the

surface of a partially dried sol-gel layer. The anount

[56] POBBSHEHreRARY ieﬁmoaﬁnesﬁsaapm][e ;?g%ﬁ@'_/ilﬁfenﬁ%iﬁ’%h& ac{gﬁ 3%

is not critical for practice of the invention,
expnlesnfdtspieessiilitveare shgwn and described biba pré&eoodiscloswmbdiis

6 L4 iLn, . the.size of. the. stanper.is t
o5 PRy bA (e SR B bl S T g
cdrhisinationst raad e eauirbatents | Bhd . is AfMEpEbRY 60 fldBoes3 ifdor

in . a next step according to the invention, stanper S

mggificatiqns veigin the segpesel the ényermtsyy epngens ap sxpgssed grein.
contact with nedia substrate MM such that the
textured sol-gel layer SG remains in adherent contact
with the substrate surface M5 of the nedia substrate
MM The textured sol-gel layer SG. conprising a
replicated textured surface TS2. The 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 provides inproved
processing techni ques and net hodol ogi es, which can be
practiced at |low cost to yield inproved, textured
surface substrates conprised of high hardness, high
nodul us materials. [55] In the 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 nmaterials and techni ques have not been
described in detail in order not to unnecessarily
obscure the present invention. WO 2004/ 018377
PCT/ US211113 /112 6 7 7 5



14 [56] Only the preferred enbodi nents of the present
invention and but a few exanples of its versatility
wa@em4eiswn and described in the present di scl oBur/es2003/026775
is to be understood that the present invention is
capabl e of use in variousigther conbinations and
environnents and i s susceptible of changes and/ or
nodi fications within the scope of the inventive
WhANSEPimag 1&Xpressed herein. WO 2004/ 018377
TPCITUSZIITI3 /112 6 7 7 5 15 Wat is Cainmed Is: 1. A
nmet hod of replicating a textured surface, conprising
the steps of: (a) mechanically texturing a surface of
1.2 stAafeeiodidr réplicating 4 extut®shrfadel doafRising the steps of:
replicated; (b) formng a layer of a material in
cont@ct wnedhanicallye texfuriigea sprtachof a gamperety fumf adextgrd
.Wth a surface of a substrate; (c)
suﬁ%%ﬂ%gégﬁgkéudétrate and the stanper together with the
| ayeb) of formingrd Blyed bfnahatnwtdan;coatdt (dih sieleadtadnendf the
t he stgnper, and the substratg such that the | ayer of
texfRied o of e stemBoLOTBR & tass gt Aawbsirateepl i ca of the

texty ed &gﬁl%?rt%g s%éstﬁa%@ afd AP Slampel 16 ¥ndr AN ER (RE layer of

mat er’ al . thod according to Claim1, erein
mattrig) tieaagbatwepy iasés nechanically texturing the surface

of the stanper by way of polishing. 3. The netho

e naePuepe i T Aoy 58 sbrel sty S daver of
mAteridTii§1gn ehe SuBdedte Bld BasRAreplicdl dfthdlfekRied SUlrfaae lof R Rirhdr

in contact with the textured surface of the stanper.

in ghe lyygs ofmatesiblaccording to claim 3, wherein step (b)
conprises spin coating a layer of partially dried
sol -gel material conprised of a mcro-porous structure
2.0f THiel imeth®bi aRordiagt kel elainM 1h whiremnt ses afa)r abmgrises

t he m_cro-pores, thereof .
mechamcalfy tex rng the sur%ace 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.



5. The nethod according to claim3, wherein at | east
the textured surface of the stanper is conprised of a
polymer. 16 6. The nethodjgccording to claim 3,
wherein at |east the stanper is conprised of a netal
or alloy coated with a layer of a polynmer. 7. The

nmet hod according to claim1, wherein step (b)
conprises formng a layer of a partially dried

sol terial_in c ct wth the surface of the
'S ub;fg sﬂccorﬂ@gﬁ%fﬁaa%awesﬁem Hgeasbthe simpeyis cRRwrisshof
a rr?ettzﬁlfé)r Gﬁ’&y &ﬁf&&f\bﬁl@ﬁ lasy@f Bt £palineg @ layer of partially
dried sol-gel materi;al conprised of a micro-porous
structure of silica (SiQ2) particles with sol vents
sat r r 0 :
7 ecpahighoudelifind 6 LAY, Rkl cPmpdlS GRAREY layer
of & paminil g édeddol-gel Mhi@aisl, incontacd with te sgifassofake aseate.
material. 10. The nethod according to claim1l, wherein
step(c) conprises urging the substrate and the
8. St aTRE melRAREAR Hin ?){o 2RBh 7CRhéRh Kp @) 8SBPF s spih- coﬁ'h?g a
met hod according to claim3, further conprising the
layex efpagially drigyl sokgah weateriah gompisedanf armigfo-perens strucurelpf gtica
I | ayer. 12.
SRR AR TSN Singt STy gl AR e 5T )
conprlses S|nter|ng the layer of partially drled
soI terial, elev ted e erature.
- prod %P‘eg\%Sd‘ﬁ%cE nﬁ;’o 8“ feVRYE! Fee4s C%P“SFHé’f a
glaby, e&tdflic, of gabatdkid, meeslei n the pr OdUCt is a nmagnetic
dat a/i nf or mati on storage and retrieval medium 17
15. A nmethod of forming a stanper suitable for so]-ge
r ephi hon, [ th f g a
loétaﬁ%ggkt g?@?ﬁ a t?ggg?lt gmgﬁ} égnbpﬁﬁﬁ ‘?Mﬁghg
substratprang €ot stfmper pogeyhee by epplacatien af pressuad. | oy coat ed wit h
a layer of a polyner; and (b) nmechanically texturing a
surface of a stanper to forma textured surface or
11.  The method according to claim 3, further comprising the step of : (€)

converting the layer of partially dried sol-gel material to a glass or glass-like layer.

12. The method according to claim 11, 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.



pattern to be replicated to a disk-shaped substrate,
wherei n the nechanical texturing conprises polishing
to forma textured surfacgyor pattern. 16. The nethod
according to claim15, wherein step (b) conprises
polishing the surface of the stanper with polishing
tape or a polishing cloth and free poli shing
15. par A bthsd obforming) Atinipafsuithislasorsel-perréplihsn, CoRPesing the
@n absorbent and conpliant polishing pad or tape,
SmP%°forn1a textured surface to be replicated. 17. A

pro @H plowdifa Q HGRthpRY whBRiTR IR ufh@l JPtHEstarher id NE

product of claim 17, wherein the product is a magnetic
comprisediof p pohmar on a msta) roaglonerehtedewith elayer ebalpelymen,and A

sta
e LI R S W
pamamm fcﬁbr&ephktanedao aslifksétapédsubs@ad, agai nst t he stanper

sup O The stanmper of claim 19, wherein the
o Rarcin P ynee SUSH S RormRscs pelishing4e forg # gt

smﬁmggx?ggﬁg surface fornmed on the stanper support. 21.
The stanper of claim20, wherein the nechanically

textured means for replicating includes a

16. sol THE lneﬁl%ﬁ%gco%lmg% laﬁg lgl Wit te%l (%)Scc'omﬁrli(s%s pgl-\l’s%ﬁng 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
a mechanically textured means for replicating a textured surface onto a

substrate urged against the stamper support.

20.  The stamper of claim 19, wherein the mechanically textured means for

replicating includes a textured surface formed on the stamper support.

21.  The stamper of claim 20, wherein the mechanically textured means for

replicating includes a sol-gel-based or derived glass or glass-like layer.
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