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WD 2004/ 015691 PCT/ US2003/ 025097 1 DEVI CE & METHOD
FOR CONTACT PATTERNI NG OF DUAL-SI DED MAGNETI C MEDI A

WEROS81REFERENCE TO PROVI SI ONAL APPLI CATI ON ThPGT/US2003/025097

~application clainms priority fromU.S. provisional

pat ent application Serial . 60/402, 244 fil ed August
8, 2002, the entire disclosure of which is

i ncorporated herein by reference. ‘5 FIELD OF THE

I NVENTI ON The present invention relates to nethods for
form ng magnetic transition patterns in dual-sided
magneti ¢ nedi a by neans of contact printing utilizing
a pair of mrror-imge magnetic stanpers/inprinters.
The i nvent i on DHEREIGFa&t METHOD FOR CONTAGT t he formati on
of servo patter RATTERNMENG OFf BUAL.-SIDRERgnet i C
recording | ayers of NMAGMENE: MEAAd nagnet o- opti cal
(MO data/information storage and retrieval nedia,
e.g., hard di sks. BACKGROUND OF THE | NVENTI ON Magneti c

CROE SIREFERENTE TCAPR OMIBIONA DI ARFIICAEMON are wi del y

used in various applications, e.g., in hard disk
f ' .
Cor SRS AT oy B  phRAHSIE ot S laon

Seigdlalo nbaMoRRAdfiled Yniguad B,yZG(m; hheredii@ diecluiure dfaihiRhnis

formation in the major surface(s) thereof for

"!Cﬁmolrfitﬁ‘ég?rﬁ’@ byo’fﬁ&*ﬁ’@qeon e.g., servo pattern formation
for enabling positioning of the read/wite transducer

ngag(ﬁmeW]{]TMar data band or region. Mgnetic

magnet o- optl cal (MD recording nedia are
conv tlona t ed m f or t he .
{ or nbPe RSO %@?érwe?%t%ss@ b, Prsbipe Thaghisp alangiion
patRehPRNRLEsHad maghl@Renedin By witans sh@neict fhhtaid @lidisg & pair
arall el or per pendl cul ar) V\D 2004/ 015691

WSPBES NEBERT stampes/impeniesy ke ityendombasspagticul areutility
mgt'h? fn %naQ{on oqese% ?tte % IH‘?B?G Eﬁrﬂrcesc 8Pﬁ% elt'lc C ek I‘%iﬂ'l% layers of

Ive nmag r ecor
nﬁglﬁeftﬁ%doﬁagda&) ol (MO) data/mformatlon storage and retrieval media,

e.g., hard disks.

BACKGROUND OF THE INVENTION

Magnetic and magneto-optical (MO) recording media are widely used in
various applications, e.g., in hard disk form, particularly in the computer industry,
for storage and retrieval of large amounts of data/information. Typically such
media require pattern formation in the major surface(s) thereof for facilitating
operation, e.g., servo pattern formation for enabling positioning of the read/write
transducer head over a particular data band or region.

Magnetic and magneto-optical (MO) recording media are conventionally
fabricated in thin film fohn; the former are generally classified as "longitudinal”

or "perpendicular”, depending upon the orientation (i.e., parallel or perpendicular)
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In operation of magnetic nedia, the magnetic |layer is
| ocally magnetized by a wite transducer or wite

whemd/ 0191 ecord and store data/i nformati on. TheRCTUR1003/025097

5 transducer creates a highly concentrated magnetic
field which alternates direction based on the bits of
i nformati on being stored. Yhen the | ocal magnetic
field applied by the wite transducer, is greater
ofttE@'}‘nJ 81i€ A6MGin¥ 'd ?‘Xhtﬁgra‘iﬁkeof ﬁ)@%&’%ﬂ%ﬁic n‘fﬁ%’g‘uﬂ Boh@Wefing the
e grains o e polycrystalline magnetic |ayer
active triaghetid recatlingriayer erelatig e &t ihe surfackhef the kiyess ret ai n

t hei neti zation aft e magnet.ic 10.field .
ol PR i RS P AR RPEIIe a8 Jooaf dnagnetized
bﬁ* ﬁrﬁ‘ﬁ; fr&lﬁdﬁ’éer Bp%lté@&ﬂ‘% hddkd AR ﬂ@fe%@a?m‘f&ﬁla@ibﬁ EThd Wite

he applied magnetic field. The pattern of
tramgmte'r cEates @rhl gily checentretsd dnaggetie dieldnviiah aliestes danetion

o R R Do B PR
apgﬁgt& R 1he tite/ BARBudeEIP)grdidNGEn R |c9é/r€i$n?U6ﬂ e re6rddig

15 shaped recordlng nmedi a, such as
mediome layes ctheatie tgrains f of thenaglryemtalln@cmaenﬁg: layedi a4, that

i nvol ves a float trans r. head i.din
lopEa ErRALI e TPORRLR O TrnagiPauiorh g e aggeti
fidCapilicdy BANtHe RHrRS S HaSsdRbe G Srewwdm AirectidOWf the
generated " between nutual l%RSl i di ng surfaces of the

mamsamsnammhadﬁeqtm ofi thk appliad magenetie il gl herppttern of

rec I ng eratl ons, the t er_he
reeeaioe e e agneoREb ikl B arbeRolO IRl SR
re§;ﬁ‘)‘h§é i Dtad &aﬁmeer am«agtﬂ@edst@ﬂed anddR@h itege adai 1 - as
the disk rotates, such that the transducer_head is

f r eeytymsslagsinéact slasltop (GS) wrihed r@mﬂw. duringnwser afdigk-

shpgeicf {e&)/rg méch d, tsﬁ@l)[ agh'l( OA’MOO&d%%Be& Pah qﬁ%ﬁgﬁéj re%ggimg

rom at a desi re positi

m&ﬂﬁ an¥dlng. a fshiap tianghiter Heh@gliding sih ﬁ)\pfedbieﬁnﬁﬂem ,chsltamce from
mplified, schematic plan view,_ is g gdn
the sebicaioh dhedlighcusgo dypariciressur SHgre ﬁfafs:%% y g How generated

é&eﬁlﬂpﬁﬂgghd& ReMaLR ime a@aé@mc@r FORE artf the@sk Al PGy

ura vo trac a contact start/stop
reécﬁﬁ)md Z@nﬁlnigZ(wnﬁmga roperapams, ¢ghentrgBducer thoadresdmaintdmed at a
t he da éla zone 34, and .includes a nquer of .dat0$ tra%
copgplled digancefrgm dhrepgrdug, Hage SORAGH(Gd B RoReanpe of iy as the

t t URGd i i Sel$ ORbvARE #n0 bhhE th
d’%?t’gtatt?%a%&é}gg]ﬁ%sﬂ% %ﬁ%ﬂgﬁggv% oAt teor fhe

cifeGmfeISR0 300 250817 dlrazttomaclhlem@y zbowing @atgr tovbelgecorded and _
reji;rg:&g(; &B @ndlglgatta c'faesuedS posqlron\{r? a\gg’gaczgnea} ITows a

Adverting to FIG. 1, shown therein, in simplified, schematic plan view, is
a magnetic recording disk 30 (of either longitudinal or perpendicular type) having
a data zone 34 including a plurality of servo tracks, and a contact start/stop (CSS)
zone 32. A servo pattern 40 is formed within the data zone 34, and includes a
number of data track zones 38 separated by servo tracking zones 36. The data

storage function of disk 30 is confined to the data track zones 38, while servo
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head to maintain alignnent on the individual,
tightly-spaced data tracks. Although only a relatively

w0 ew4pisephe servo tracking zones are shown i n PE/GS2003/025097

for illustrative sinplicity, it should be recognized
that the track patterns of 5 the nedia contenpl ated
herein may include several 3hundreds of servo zones to
i mprove head tracking during each rotation of the

traliksng zdies 36 Qirdvi@NinféRetiDANY the diklRaKIOGhZANERDWIdad it
be straight radial zones _as shown in the figure, but

‘heaghto maypinpdicewmepiranstie apdikiduplytighthy-spaced date freks. or

irre - ped.zone in i,Adi vi dual ta .

tr achahBe p) AR BRCR P BF Bl pedte b g SR in
FIG.drfed illustrhgvedimplicity, tis stahulBe idi6g@addihat thadksk phiferns of

operation, the disk is rotated at a relatively Igi gh

the gaeha capigmpldedrbgipia may indude sevsmtdipdieds wbgevedzones to

. . r i ch,r.adiall
o5 DA ORARE <2 B5HE) O B ") gt B oo
travkingatanes aeed hat beeduahi gt abdiangdnés ab RBowARg Rt figurbSaH may
. assenbly will pass over a circular path on the disk,
ingtegd corghrse arcydnigrmistept genes, andrastlashrekepeshzenes spparating
infi ajgﬁg\rggkswri tten to that track. Each concentric
trac as a uni que radius, and reading and witing

i nf clnreahvenniohal bardatisk drivees, dapeBistored infiérgls oT®RY blogs tHehiita
gnetic head to be | ocated above that track. By

tragks pPerEondhe disk is motated aarelatiyalythigh presd, andatberiviagnetic
i [ t KS, 4

hRES aloBlehothu ok U ord 5% SBpOREF AGRUE By DB Facialy

posiiigne thechdad ach the sishiduyfacs fbthe dctaatoraan i heldksatloyary, the

act i.vg%ﬁln%ia r§.1er\/. notor whi.ch pivots the actuator arm

maghshe FROIg Il gt PWH.2 AICLF Raldi opehy disk, 1.9-nevgr a data

treRR! MRt iRforfRYoR €art6E fkaliGr SR \E viithRAD Shdt Qra'aﬁ.a%a@@ §8§Q%h§ic

radially inwardly or outwardly along a straig
track hrasa bewgpe gadivedaabosading end eedting infbonatwn fiomoor the

di.sk, the tr. 5 t d | hi ghl
oo DR bR TR BB PA 5,
méBEE e SctiRGOhEH, NHe FRINLA hEM hembly I rﬂ_gvei,cfd Pagian on the

strength of the concentrated magnetic fie Iréctly
digkn gerface heetween dracksmn¥ldoy esctiatorgpagns ere rotatabidyewherein the

coer.Ch Vi he recor.din di.u and qgrains of the
R A T S R
witleli @blotsothe With@forna i Biesut tdhearlh o€ GbiaB6n. OAlteMEH AP & Edlear
magneti c. WO 2004/ 015691 PCT/ US2003/ 025097 4
actuator may be used to move a magnetic head assembly radially inwardly or
outwardly along a straight line.

As has been stated above, to record information on the disk, the transducer
creates and applies a highly concentrated magnetic field in close proximity to the
magnetic recording medium. During writing, the strength of the concentrated
magnetic field directly under the write transducer is greater than the coercivity of
the recording medium, and grains of the recording medium at that location are

magnetized in a direction which matches the direction of the applied magnetic -
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field. The grains of the recording nediumretain their
magneti zation after the nmagnetic field is renoved. As

WO @401k rot ates, the direction of the witi nBCT/US2003/025097

magnetic field is alternated, based on bits of the

i nformati on being stored, thereby recording a

magnetic pattern on the tréck directly under the wite

transducer. 5 On each track, eight "bits" typically
fiel @7 TheNFainL ¥ he 2ALrdNL GFedPlim doladh Heh mAERUPSToRSfer the

sectors. Reading or writing a sector requires .
magnetd ¢tk interheedphysi tel disk gotatdsotheofliredtiondef the Writing

dat that th - t.roll f .the di
magp e RS Aerpaied R BOGITE PO HErPaia Y Sofbalrershy
rec&v?@eggrrﬁa?gkg# gﬁ@éx’h R ud tr&clkedil%gﬂy' Ghder thdWrite tMS8udtr sk

s wWth enbedded "servo patterns" of
mag et bachl track 1 Eighiebitalb bypidally dommmoho Mbytel andskeresoof data are

S AP ARERIE LTS PradR TegRAS (O VIGTge of the pijsical
logalbhf 6P A9l in %&é&téﬂidaa\é%%matt FiRCdeBvo-EaRbl&! dfyhd disk e can

data sectors and servo patterns and each servo.
acqadteler positioppthe atddywiitechaades theadoradct lovaiesdt pigthe correct time.

i nf j on, well . ! b YA .
Mo ek 1 d51vg0 ishe G5 n g B ERFERo R Palsy B C ks ieally
ree{Hgﬂﬂ; iﬂi’o%laﬁ&ﬁ $ROL&EV0 Bhttd € arbTedd B the RASRUS Beddf assti@bly

cational precision needed, witing of servo patterns

to isfgunr e diskpdrisé wé tmek Voeatiant emncamvientiong! dipki dvast trapks
b T RSB BB 8 B0 o

i 2cthd&s raliid aickBRIiHATMalén, ad WD dsAl"servodyrddocheakrvo
ty‘#lggflgééﬁ%s-gsfoal), tl’?eﬁ'}egr:ti real 20 adi sclosure of which is

buridorpenktied fhgem to prycisdy aosiion, thejhsed evadthy capten g the

and aratuys,for reliabl . [ :
oG PRRRAEIA S orler hdan Bty yAhe ot gorvo vatims
re(i@ﬂ:@ edpendiv@REHoL ke AR RIS cquipMenbame s @ timdi consuming
ontai ning a |longitudinal or perpendicular type
promgheti c recording | ayer without requiring expensive,

compl.i cated sery i t] i echpi X
ol PR oI, o RSl SR SIGHEF Ser o
107482, 178y Glddi Ffbrghir Qb 0BE02 (Attorhed. Dpedtet No. 4PHI3-42)i te entire

Serial No. 10/082,178 is hased upon recognition .t hat
diseTasumpbm hichh AREEPOISAURTIR PR S GREETES htdind

havin . 2k RYREEIIR R Ing B8 shaipl® defined
apBgiA ngf?é%gp' ST A RosTRHE vl Ko per e RIS del
mhgrtic tradsitiah Qattedns if.agmagssticentdint coraifing aNdngitudinal or

2004/ 015691 PCT/ US2003/ 025097 . . .
perpendicular type magnetic recording layer without requiring expensive,
complicated servo writing equipment/techniques incurring long processing
intervals.

Specifically, the invention disclosed in U.S. patent application Serial No.

10/082,178 is based upon recognition that a stamper/imprinter comprised of a
magnetic material having a high saturation magnetization, B, i.€., Bsa = about

0.5 Tesla, and a high permeability, p, i.e., p = about 5, e.g., selected from Ni,
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5 N Fe, CoN Fe, CoSi Fe, CoFe, and CoFeV, can be
effectively utilized as a contact "stanper/inprinter"

wo evo4oossbact i nprinting” of a magnetic transiPCDES2003/025097

pattern, e.g., a servo pattern, in the surface of a
magnetic recording |layer of a magnetic nedium

("wor kpi ece"), whether of 3ongitudinal or

perpendi cul ar type. A key 5 feature of this invention

NiF& GA}GFHS@ogﬁe aCSHAARECOF V] daRtHR etfaN Iy uBNZAdRY 4 Bddind
“surface including a t opogr aphi cal pattern, i.e

"sta:mm:n/mmemttrj‘l’ fcpToupmct Tiopsintingl’ ofdaelpagmmdmsmon pattern e.g.,
corres ondln gdes red na netlcdfgransm (gfn

a $5RYQ ARSIy U ea?“ Br 8 BHHPERTY, T8 W ? mpgpstic

me@ﬂﬂﬂe(t'wgr]?%@")d iR HeR W lonf¥udiehl ast peBertfibdadBheDIA key
the invention’is the abilify to fabricate the

featwp oy rthphnamtioyx ipabe wsenetiaistagrrienimpgnie0 having apanytrinting

ok BRHA B bt a4 BB BB an
ﬁ}%&éoﬁgwsmlr@wﬂ@ dksiRd Iﬁh?ﬁhé Qran6ikith PattetnS €N £14&%0
Accor di ngmng the invention he magnetic domai ns of

patltehre toelzm d im émmdgrreglcIra«g@dm@flameAmdk@t@gfeaﬁméed by

first.uni d tl ona sed
the rixFpid oG Bpng 28 sl e SondsiertieallyinEieg, Bievinte
surfitiedd {7 86 tstpiyRk/iBAReE, 4 WelEhs tHal shibkirat odfbolly Ithérefor, of a
di rection and high strel?th greater than the

singlet mnasgriadn afi by dusef of heell-kegetand eeewmiralg eleatyerdforming
¢ ically ? 2,000 and up to about 20,000 Ce. The
CCM%PFSntl ng surface of the stanper/inprinter is then

br ougbbrdintt Qo fhei iBERidY, - e, magutichdohing O8f aké mag:mlc
the surface of the magnetic recording |layer, Wth t

recmhas biysy efibe vwrkpiceser figst aridiestignally appngde@.c @Wé‘tq
"1n1t a(?llzgd 31 sf p?hca?e Q)Sfl tﬁr t@({eﬁﬁﬁ : dl%(élohgl\’\ﬁxlé%?éf{c field
a by Bsat/ 1.t

appr op Fre- al det er i ne
H;af) dfffast 6ir€d1li@ﬁranﬂﬂtl§’i s@énglh gmatealthan the shfiRatfam fieldgof, the

oenind 189 AT ool BT
S SRS IO AnhASgh s N\ BLRCRIOTASC G
toucking) dongcnmdihatheasirfct exfethe ondgdngtic Irbwdmgt kaglen. 'WithGhe
a5 TPt Agheced SEETSHIDT HETEH drpTE ﬁcEPﬁe%%pﬁhgmsﬁe
dirf @R Ald 1o Q'bLP%?ﬂ?éﬁﬁnaﬁ@Qt‘Pé m,e';PrFa deterfifingf b9 B, #;@1* ¥

stalipgematdrial (tgpicalikpi lé)@d)e <. sefremt abmat 9, Oﬁ@\t@ abmd 4,500 Oe),
OMmai ns

the ali n t of the netic
then kel ot Mg maeReie foRITS '39 i of Cohtact between the

projections of the imprinting surface of the stamper/imprinter (in the case of
perpendicular recording media, as schematically illustrated in FIG. 2) or at the
areas facing the depressions of the imprinting surface of the stamper/imprinter (in
the case of longitudinal recording media, as schematically illustrated in FIG. 3)
and the magnetic recording layer of the workpiece is selectively reversed, while

the alignment of the magnetic domains at the non-contacting areas (defined by the
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WO 2004/ 015691 PCT/ US2003/ 025097 6 depressions in the
inprinting surface of the stanper/inprinter) or at the

weontacihng ar eas, respectively, is unaffectedPCis0e8§25097

a sharply defined nmagnetic transition pattern is
created within the magnetic recording |ayer of the
wor kpi ece to be patterneds which essentially mmcs
t he topographi cal pattern of projections 5 and

1655 i Nhe O fmpdiRir | 39 " & AEGEH Ner tR th
de %?ﬁéﬁt?’gn?m#ﬂghﬂgggwf%aﬁg hi g§ ﬁl(h%glrt/erl altgﬂ)arre ©
coptaetiigg arees, respectbelygds tindfestednpberebymarshatpdy definest shegnetic

nagg AR GRS FifelEd YE R BORCAE resur ey 8 st uBE wophniece
to BE Pt g;&,b@ i@ ests&}ﬁlang%hﬂ&g 1hg té}bﬂg&é}ﬁﬁca@%ﬁ&ﬂ%ﬂﬁgﬁgﬁérﬁs

l ayer provide an easy path'for the
anﬂaigpﬁisslonsf bluthel impemting |smrﬁa®n tAecomng ©r the igvaion, hight Ba

si de edges. of the ctions, Stanpers/inprinters f
angd digh i MpLeiAY YGIPT 515?4 g)étuﬁ%?'ﬁ the spmperuppEntsHIn QAT to: o

av{)%r g?r;}! ?{r%gh%}ongl ¥{a it o 'tﬂg s{ /nﬁ 1ﬁ’te1d laf KRS Q@Hﬁgt ' points

pen I Cul ar rragne
betvaear the Ngrojeetionsnol dmprmp&mtmg smfar:e rahil nhe smagmue ﬂaemdmg

t opogr aphi cal features consistin Iar rea dat
lamﬁeggi @gpmdee@ Y §ﬁ§l| fopth efsa%{wgagluw 1{11’? 1& Bfes ﬂ@Zo
exﬁ%tt{h%rsﬁ‘(fe e?BPUIthdé&'ﬁ? gmd depr essi ons correspondi ng

onf i

Conventt ona gured servo sectors, as for
exarfih@persfimptioeesdidr mse dnmo nypical appliginiod, .65 sé?ad pattern
5,991, 104, the entire disclgsure o

formatinmp Bt Hiee BECREHRS Hayepof) r%fdg?ﬁ%ﬂlf‘éeg F@? éjﬂgwpagﬂ%@mal or
pelithRalef ok RRRRT APPHE el E ek an EpHAURE SHEAS, Pt
topaprapticad fewightcofasting Glatgeptaida data zbmesr spgmtefdr bynsmaller

bout. 10 th
g gHth SO aE0 St B0 O HR s g S S, deaetsis BRESH AT to
cohV @it Fﬂe N Eontfbuk &l §R08IEecRiRY, asfk e ?Ngeﬂﬁéloﬁw iMt&hmonly

sulta for use in performng the regoi ng
asgighe e rd. Rgt. pra9d 494 cibe antaretdjgsilesard of whlnhﬂsawgmdattfi/h@rem

¢
by ieRGERE: TObRYFTRRS OFabls fipoelpy dbt PoRE aRSadve septers
W EbmpriRah (phiraRe éiaiyx%jecﬁénsa(dlﬁS‘deﬁltesﬁ&ﬁ@fha&ingt hefeR (alt.

t'he pattern conpri si ngpa plurality of "projections and

degthprindes tmge dom akpiilP g abpw H¥simi gevigth wethgrpuge from
abBEIB %? f,on%%(rﬁv 6’(? Hmn%ﬁcf ? g@%%%r ﬁuc}Ré Hﬁxgg ?158115 ggo&%ttg ABohi®500
nm.

Stampers/imprinters suitable for use in performing the foregoing
patterning processes are typically manufactured by a sequence of steps which
include providing a "master” comprised of a substantially rigid substrate with a
patterned layer. of a resist material thereon, the pattern comprising a plurality of
projections and depressions corresponding (in positive or negative image form, as
necessary) to the desired pattern to be formed in the surface of the

stamper/imprinter. Stampers/imprinters are made from the master by initially
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stanper/inprinter. Stanpers/inprinters are nade from
the master by initially WO 2004/ 015691

WEMANBBO03/ 025097 7 forming a thin, confornmakPCl/ay®n3/025097

of an electrically conductive, magnetic materi al
(e.g., Ni) over the patterned resist |ayer and then
el ectro-form ng a substantiyally thicker ("blanket")
magnetic |ayer (of the aforenentioned magnetic netals

a0 0. PP TP 5l 400 SPPARUSE! Bofdmpri

o e R e oot it

thwk@rc(eblgnf th)emgméayqr ﬁ@ﬁﬁhﬂe&remgntscé}gdmg@aﬁc meéﬁis fupidor
t

AP, G iRy dr ety SO pRAIE bufaeh elecBBRommen

blafeY Japat teplichrd O sagRRt t@o@ﬁthsl bﬁ th@efefsef MmegerorUpon
one surface of a disk at-a-tinme, which practice

orrmmomeef dhe eb-;cfrerfonnl@g mraeqsagﬂen@ia@perﬁ@mryﬂ@ isgApPaEpted
fr(ﬂ% %Sci%l? Q’\?IF] S5 t]!le'ﬁp [ I\E&f it a%&%%&hd‘f@&%ﬁ%&ﬁ%@ﬁm@nmem

magne

appl@w@ﬂ@n coxtael @ahtlnmﬂeéﬂve ﬁat@nﬂng aff hapmtiignikdia is
magnetic i mage of the topographically patterned

pqrﬁ@pmf:dwnrfgles&wfaae of gt digly @t priigrite tWHECK: PEASHES Feawiies isteps for

plz?cnrééﬂ!ﬂ‘td @%g %nlfx% ng &g;ﬁt?é(ﬁamégréﬂ}?ﬁéergﬁSl{(l%régntact with a

suffdéalof 3h§ieﬂbge&bﬁ&<3n&ﬁmhele@ sthardlaist, iaﬁdtdp@l}hﬂg chindéiteraal
i ndustry), the contact printing process nust

magetie difed fenfaraingdi wRghetigumagrent thei tgawamhla@goneﬂeyned
nﬂipgp §§\R§§‘c‘é§{ﬁhe I g]aét?é %t%éergﬂl Pt d;hé *ahg Eﬁg%‘ﬂhe disk.

ther di sadvant ag ocl ate
Insdtdéraioefoain maphetie paenoach both sides df tHd disk t(dualrsided disks

perform ng contact printing magnet | ¢. nedi a such
befngatiandaed i ficehard drivgin ‘tSFTbS}a %%f?@?ﬁ RO PTBFFSH RISt be

e%ﬂh@d 20yR4er T 3aken! S‘re {Ji'r &4 VH]%]e a %&%91? oses severe

PEEPanst tion patternf on t opposi t
lirsitatfoas en gwdue&thrbgrglnbuterales Ahethdr fifsadvahtage mssopraﬁd wﬂh yhe
I gni I.c St

o s Ere - e AR it A GBS GBwaltHTHge P Binting of
At QORI bICORP ccAL Bk RN iAol Gl RAGRUSH bASmedia

wor kpi ece di sks and nagnetic stanpers/inprinters have
suxfactef er elignédhvath gired neagnetic dnaamapermtteandomml 25 the other
of the. co?]}/eq naI noent de

PP BRaTgess R ETotys tor 1o, Skt o aie it etk the
m&@@ﬁ@%ﬁﬂﬁ&sﬁlﬁpﬁﬁk@r(ép E)ﬁg@lb}ﬂﬁl §t Berfadeabif kiey disk. NOBthiRR

accur ate, preci sel | - si ded cont act
prgmm@hg@mpagss egmphq:_ateﬁbgmbﬂ;fﬁcult because the workpiece disks and

magnetic stampers/imprinters have different inner and outer diameters, and the
dimensions of the conventional alignment device are limited by the geometry of
the external magnet. As a consequence of the foregoing, the inability to perform
accurate, precisely aiigned, dual-sided contact printing causes the magnetic
contact printing process to be significantly more expensive than warranted for

large-scale production. Stated differently, the impetus for developing improved
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contact printing process to be significantly nore
expensi ve than warranted for |arge-scale production.

wEr@umetsedi f ferently, the inpetus for devel opi nBCT/US2003/025097

i mproved WD 2004/ 015691 PCT/ US2003/ 025097 8

met hodol ogy for perform ng dual -side contact printing
of magnetic nedia resides gin the requirenent for

obt ai ni ng i ncreased product throughput rates necessary

meﬁ%odo*oggt oF gér‘f’ xgé) gﬁalt d’eeg]qnhact gﬁlgt%?é%/tomgﬁei% Cﬁ%ﬂ gés%(es
in ﬂﬁ&@@l]ﬁﬁﬁbnm%ﬂﬂﬂﬂhﬂ@)dné&ﬁsedEpr@(ﬁfci ﬂ{rﬁ‘ﬂlg\ll\%)uﬂtb'ﬂés sdcegdry for

servo patterning by contact printin ich are free of
ecqriganic aoBPLiitienessiof servarhaiipmet élSLirwrwf@am ant ages

assQe| h th e.o C n e

oot S B et "Balf3 Sa Chepa 20y Shkand' g ShiBb BB R
peflo@iingdahlidided §irgh phtterpinghpuéontap priatng Qﬂhl(ﬂf arerfeei sfethy
all(fe ned servo patterns in _dual -sided magnetic_and MO

abeNesdeseithesh diraiybarksli and,j disadyartages @ﬁﬁomateﬁg Witfp thpeuse of
ﬁ{?%ﬁgﬁ]a di cgig Q}dgﬁ n a%gﬂ‘hgés‘%ﬁlé;?glgavan n{eli}ﬁ)do dbgy facilitate

Ove- ages,

highht quddiag Kisigla srea i deplidatiopraf giredissdy aligimell servo patterns in

met ho oIo ies for servo patterpn formation_ in

du@lcﬁaqladsnmtls ARG MO ﬂrﬁkﬁﬁ@i@ﬂéﬂ@&&%m@cmt@g whi | e
of AhE pINsP fhtrigh BRI st cbBFe HEQUALEE BRbichns,
diselivEt(ges Rind Qravibiicks hbdobihtedNvitin pacviaedragad afiethdublogies for
present invention_ is an |g&: ved devjice for use.jn

serp;@ PRBETH REmaiarin dyrksidsdd MAEPSHa RFGodinenRighigr péile
BN d
B B B el SRR b sk
meinnfaemtrmgmf:d}momgyj nproved device for use 20 in
perform ng sinultaneous contact printing of servo

DifEhRSHRE bF FETRVREENA o) rocor di ng medi um vet

anot her advantage of the present invention_ is an

i npm@b/an@gﬁ@é the) prespaly B ERH S TR aYfsodayvieco Fr dise in

e S
peBbfif Bl AR RIS o TRRRSR) Mlhcpib il
surdgtenot agﬁalaiderdheccﬁﬂmgemdthventi on is an inproved
nmet hod for _ in performng sinmultaneous cont

t .
pri dmoHr afvandagepifhe Pliﬁsﬁ%t INHERSOB S AR YRIY F‘ig‘&‘ce for use

in performing simultaneous contact printing of servo patterns in opposing surfaces

of a dual-sided magnetic or magneto-optical (MO) recording medium.

Yet another advantage of the present invention is an improved method for
performing simultaneous contact printing of magnetic patterns in opposing
surfaces of a dual-sided recording medium.

Still another advantage of the present invention is an improved method for
in performing simultaneous contact printing of servo patterns in opposing surfaces

of a dual-sided magnetic or magneto-optical (MO) recording medium.
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of a dual -sided nagnetic or magneto-optical (M)
recordi ng nedium WD 2004/ 015691 PCT/ US2003/ 025097 9

w@daubispal advant ages and ot her features of tP€r/US2003/025097

present invention will be set forth in the
description which follows and in part will becone
apparent to those having ordinary skill in the art

upon exam nation of the follow ng-or may be | earned
fro i f R'ERERS o 5 inveBon will b
adv%@dgg%@ﬁ%ﬁ%rﬁ%egragggﬁ% 5 inver??%e(ne&tr?ay 6% reg?i“gede
seBfsiphi genddcdstigamhichufollovy apdiintpedt oull becormht@pparent to
appended cl ai ns. Accor di ng to an as eg{p %f t he presentt)
theseanmgsndingtyeskilh s isHd'PRA §* JPivaron ghihg ellune 4r fay be

Ie%ﬁ%kﬁﬁdthg DrRFCE oPYhePpd§th Ffreh@n. VSR ddVai8EdO8fHhE Present

faneouds contact” printing of magnetic patterns in

inepmiosi ngy Shy freglzed oinda obtedneds sl guirtidfariagoatted @t in the

magnet o-optical (MD recording nedium conprising: (a)
appeRdededipSnpunt ed first nagnetic pole having a first

nd ﬁwofr(ﬁﬁg gﬁ) (ag l)alsg(%t ¥ IR \Aﬁéﬁém \ARinG of eHe TeregBFeindCother

e
pole In ax nment the first magnetic pole,
advhistagescae dbtangiein garpby @ deaidenfgr ase et perdorantg similiapgous

ogqposi,te, the first end surface of .the ng rst fmgglstli Ced
copsick pripting c9T pagpplis RYFISOR GPPY & ATEPIRgOT (s SPp-S1de
i xt-ur ed.: | iumu igg: the first
L BT HGR0 A1 St cdasin, |
cent(@} i nga finaly mouniedifirst magnetie golsrhaving a fstentisvetage;

surface of the,second nagnetic |l e. .Accor.dj to .
pr ef @ r e ATFREBIY H?é’ﬁ’tagleosﬁg?’ﬁtmﬁg%gﬁrﬁd‘? H{/%’ﬂfq glﬂgm?% with
thé It maé%tigo;]ioﬁé,QHe Qfcdridema ke rfold hhvis g ral sdcbXd @he surface

conpris irst means for nmounting a first nmagnetic
opgositgpitae firstend mtefacet dfdhe first magasticatoledl i gnment with a

seco magpeti c .. St er/inprin e

seco g po?ﬁfsg) Hogfm&‘ﬁ?%eé‘ﬁef{é?ilﬁsﬁh%@%ﬁg §\|§13%c8§ré%k fst end
uSBEOBEIR FrstiRdunefic phle; RNt ering insert fixture

conprises a second neans for nounting_a second

magn@i c stseenpdrpartipn joftthe cenieriag insert BXiuE maungpdnhemithe

Wi t the first magnetic.. er/inprinter; and the
Seg%‘g?fﬁis%%ﬁﬁéo#%‘F Sﬁ%ol?%trﬁé%]%x‘l%#@g};r conpri ses neans for

NOUNA tadihp e epreferedUahbadigents nfgthe tpreseat invention, the first

magnet o-optical = (M) recording diumvvihgaflrst
pastien af herrpicang IHssH: HgumFeMDEIsesa Hrst Msagsh A pounting a first

magnetic stamper/imprinter thereon in axial alignment with a second magnetic
stamper/imprinter mounted on the second portion of the centering insert fixture;
the second portion of the centering insert fixture comprises a second means for
mounting a second magnetic stamper/imprinter thereon in axial alignment with
the first magnetic stamper/imprinter; and the second means for mounting further
comprises means for mounting thereon a dual-sided magnetic or magneto-optical
(MO) recording medium with a first surface thereof facing and in axial alignment

with an imprinting surface of the first magnetic stamper/imprinter and a second
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with an inprinting surface of the first magnetic
stanper/inprinter and a second WO 2004/ 015691

wWEDAOER03/ 025097 10 surface thereof facing BeUS003/025097

axial alignment with an inprinting surface of the
second magnetic stanper/inprinter. Preferred
enbodi nents of the present jpnvention include those
wherein each of the first and second

st.anper /i inters. a -shded. '
stPateetl s et el Qe SCET BTN Gunffe o e
s8R0 MehgRBA Sarhpér/ifwitdrng conprises a cylindri cal
" spindl e adapted for extending through a_ centrall

/ rougn a, y .
| ocatPeeferred embpdinmeants b pesl PEFeRt Wycdione indhpdst those Wherein
fi,rst,.an d t [/ it n .
W5t R0 0 RS PP BEER! Py IAel gy pognctc o
MbereebRlind enedigvh Carel tiirtdardigiosibedesnd 1Be (Rromd fhésk for
pl aten made of a ngn-magnetic material, the first
nrghing | @MpBsEe dexyBndioe PHId giaptrd ofsenexigndipg sthrough a
centy a ti i : : f
R ol SPOUB bl bt B Fen Wi e fird S8R
st inrineat andxhe tidbhgdéd nngatticasr M@ reagding Medium; and
central portion of the second platen, wherein the
viticrein theglghise iferthss|cempEses: xedl y attached to the first

pl aten;, a 0 [.Ge: ' ikl 4
rovaiDe widiePeRE BEE0RC, R AIE Rt B i tagpetic
pblexsaapigdhiphgh en opddsgiith agititabpatior ob dei firenslateh; dde
present invention, the central portion, of -the first
plat éR corpyacerd plater dbadse PhRC BON-1I98N$HG Satgialy ithen segond

U SEBIEA MO AT 14108 YOS o

rance; arrd
phitat, evhessimnirel Sies magnairepde iofixaily atmdedtto nige fitse pédten; and
t he protuberance and,HBF firit and second . ontigns of
thengecprd iRAZPREC PRSI 1axiqlly Tegadleyy OB Re ipdhe central

pgﬁg)?ﬁgtmé et 'lgﬁn.i ncl ude those wherein the

erance a the recess each include a tapered
sur f apeodong o dobodiment off the ipneyentainvortinmg dtd cmte] pottien

oBithe s <Poery & o Ao eaorte SPamuPer Hite feafieie

m((j@ehfh;&&l%pe%@éﬂdvrﬁg bdyonll tBE GrotaREANY; aad tRCEmRI ﬁbﬁﬁ)_n of the
ual - si ded magneti'c or recordi hg medium the first

sedomtl e platen eayupiides a recesst foamscanmedalingethefedm thie protuberance
a£13 81ie| t%rgtaénh% co%%cp%rrrtTirc?n%aotf it}?ence%gerltnlgemsert fixture.

Embodiments of the present invention include those wherein the
protuberance and the recess each include a tapered surface contour for facilitating
accommodation of the protuberance within the recess for providing axial
alignment of the first and second stampers/imprinters with respective first and
second surfaces of the dual-sided magnetic or MO recording medium; the first

platen is movable in a transverse direction for facilitating accommodation of the

protuberance within the recess; and the second platen includes a linear bearing
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protuberance within the recess; and the second pl aten
i ncludes a linear bearing WO 2004/ 015691

WEMDANESO03/ 025097 11 within the opening in tPEr/US2003/025097

central portion thereof for facilitating axia

novenment of the second nmagnetic pole. According to
anot her enbodi mrent of the fresent i nvention, the first
platen conprises a first end face, the second pl aten

conprises_a second end face, the first .5 end face
withinibe epradngdnitheesniibipTaen H%fr?q} éors@eilﬁﬂiméﬁala?a‘&@emem of

wh i -first end face is provided with at |east a
thf)gi&lrrogg?mgglg%{#@gextendi ng alignment rods; and the

secontcrdifg t@agoths eptmdirded ofithdpratent @ashtian, phé firgdplaten
cor[esponding recesses i.n_axial alignnment mhth t he
comrisaee st cpd Saceothe secagd\plaiep corapmises A sgcoRieRd fhgs, the first

en?‘ﬁé?@?‘?ﬁ% Is,%dr']c%@ FronPafd Pa\éir%QhE J:éoﬂtgleﬁd #xdelvherein the first end

alignnent of  a first stanmper/inprinter 10
fadd ik prosiied mtisstalege n/paipofi axdaly evieiding siggotdnt eods; aad the
and second. surfac dual - si.ded rra]%geti c or

. of MO .
secpesbl HG° HERIPUAF] PHBrALITo6L B 06 PHERPSTORE 1376535 dbariel
aligo%m n% the Calliléﬂﬁeﬁtlr}xg)%ﬁ RSN he ﬁﬂciﬁgf?ﬁg L Akl ARBRht

conprises-an e aving a tapered contour, each
rodf tb eovide edmbrsaxisingegisgetomdalignienalof anfitsh santrepenpxnter

contour for receiving and reliably 15 ting, with th
angl A gRFRI St%ﬁ??‘“tﬂﬁ{é‘t% Vb TEiPSPEYF ?‘lrs?t AB0 e fo pees of a
d%a?i‘{qghe{%ga‘%ﬁeﬁ%m@ﬂee&dh&f médGinl i tating acconmodati on

Ignment rods wthin the recesses; and the
secoPxtfgtedt enbodickoidest thel preesnt ibeation gnefutieithogehwherein
opening jn the central portion thereof for

caoh of 1% BAEPIGRLI0S FORB SR B oY RE RS MgToEIch of the

reQ&Jsﬁs cARp RO NG HeVAPG4th PlapkR@ RERTor HX¢RAtd AAd r8liadbly
net hod \o? performng sinmul'taneous contact printing of

merting etitlc teattignmenti rodep s ifing  Platehaisemondble igual transverse

Si ded gpetic.or nmagnet Q- opt i ( recor di Ng... -
APt o CHRBR ALl PG PRRRSHRR of ape o tariel fedlsRiip, the
rec@Gbydhdtie sebondplhiex @aUINdRRUHeaEbdakin§ twithig (el dpenpi@l i the

having a first end 25 surface; (ii) an axially .
cemtrah pbeionetboredf fergfrstlitetingoreal moysment off thgnspsad mgenptic
.the first magnetic pole, the second magnetic pole
P&ving a

Another aspect of the present invention is a method of performing

simultaneous contact printing of magnetic patterns in oppdsing surfaces of a dual-
sided magnetic or magneto-optical (MO) recording medium, comprising steps of:
(a) providing a device including:
® a ﬁxedly mounted first magnetic pole having a first end
surface; | |
(i) = anaxially movable second magnetic pole in axial alignment
with the first magnetic pole, the second magnetic pole having a
second end surface opposité to and facing the first end surface of

the first magnetic pole;
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second end surface opposite to and facing the first
end surface of the first magnetic pole; WO

wWQOM4HEkS691 PCT/ US2003/ 025097 12 (iii) a firBCT/US2003/025097

portion of a centering insert fixture nmounted on the
first end surface of the upper magnetic pole; (iv) a
second, |ower portion of th& centering insert fixture
nount ed on the second end surface of the second
magnetic pghe; a fRsidetidvof IBARSing MhiseRMBMtndirigurital diithee
axial alignment/registration of the first and second
portions @&fstehd sodavesfithegurpssBrgndgtiopolie; (b) nounti ng
a first etic_st Li [ the.fir
port i on of V¢ na Sl isg piRioh e He skl vhighcipyure
mount i ng encwaGdRs thegRehd endhrfiee bl ihepetdndaha@irtt hele;
second portion of the centering insert fixture; (d)
nmount i ng &@dual - si ded magnetic or MO recording medi um
havi ng opposing fikrst_an unf ac nd . .
uni di rect ?@n al I")%agsf foé%)(ra%“ %ﬂg ﬁég%@ge aé(ga?maf}%rgrﬁergdr{ g%‘ﬁgau on of
second poite M8t £1d sebehdgRriens dfahd amesiingfisertfigureuch
that the second surface 15 of the recording nmediumis
i n cOnt acmoxptingp ifigsicaaguetin SBRPEHERRIHeI RN Bgdirsiceoren of
t lc stanper/inprinter; (e) noving the
ﬂggggﬁgﬁgggﬁetlggéble axially such that the first
surfage afouhlifg reeeiosid nghapldicuBtainper/impriméraeh wedsecond
aligned with an_inprinting surface of the first
ratignpé thei oeplering fusert fakerep0 (f) generating a
uni dj fect | . I ' e 1 . s
secolt) regRafiin Bapakif! bRkARnaae et SR ki i faving
opsbosagt firstnandf seadridpuifanes afd ursditetdbrdlyaigacd naghetic domains
magneti c_ domaing to form magnetic transition patterns
on fhe gggond pergpn @§ thesesptameapvarhileyre fughybal e seepndgsurtace

omgirgmrﬁﬁgrﬁé&&ﬂqis B9 cbtalORR AR 9\?1‘11 aﬁgﬁlﬁjﬁrﬁ{tn& sfugfag? df

in respective Inprinting surfaces of t Irst an
theaeamd magyett stamp2Bingiranger s/ i nprinters. Enbodi nents

of th resent [nvention further conprise.steps. of.
(e P mov1nng ti]e second magnetic pc?le ax1a“§2 suc% that ‘S}% first surface

of the recording medium is in contact and aligned with an imprinting surface of

the first stamper/imprinter; and

® generating a unidirectional magnetic field between the first and
second magnetic poles to simultaneously reverse the direction of alignment of
selected ones of the magnetic domains to form magnetic transition patterns in the
first and second surfaces of the recording medium corresponding to topographical
patterns formed in respective imprinting surfaces of the first and second magnetic
stampers/imprinters. ’

Embodiments of the present invention further comprise steps of:

(2)  moving the second magnetic pole axially such that the first surface
of the recording medium is spaced apart from the impﬁntiﬁg surface of the first

magnetic stamper/imprinter; and
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(g) noving the second magnetic pole axially such that
the first surface of the recording nediumis spaced

wapariifepom t he i nprinting surface of the firspPCT/US2003/025097

magneti c stanper/inprinter; and WO 2004/ 015691

PCT/ US2003/ 025097 13 (h) renoving the nmagnetically

patterned recordi ng nmedi um¥romthe second portion of

the centering insert fixture. Steps (a) - (h) may be

r epe{it)ed wmcd/émg' thedmagndticaldid ptitaoned raboading intbedéhm from the
r di nﬁ ia and perf%rrred in an automated manner.

SQSO RYHE H@F&eﬁ’@@f‘%l’"ﬁgﬁ BiWSdi nents of the present

InvegfePqua st(ﬁf @é |(>é Jre &mb§%§31pé'd° tﬂ' &ﬂanlﬁaﬁl fdapl ded

magnet T ¢ pol e unt ed rst aten rmd
reocﬁrdmgrmndwmgdwpenfmm:aranahtomah@i rhammﬂr magnetl c pole

Che Ariating oo bERetd ot hoprésmpmreaton O
pr ovigh @9(12 RSmpR&S oﬂﬁﬁl@%éz Gir nefle Bl Gl %ﬂngunted to

nmovabl'e 'wthin a second platen made of” a non-rmagnetic
a fiest ghated matihef 8 eoonuagnetig masttéraal ,p&hb dirgxhagnetio golehexdergling
pening in a cen cond platen;

t th
g B po Lot F shBaHIdEY BB R RIS a3 sk shapec
mMagngtl Ga)ss 201 hsés”de\ﬂ&%g tﬂ@l§e|3§n(f hieRO" JIO hsOfxially

the c nterlng sert "fixture; step (¢) npri ses
movahik wn‘gmara woond piatcti siads dpe donawpetiic matenal the second
sta er/| ter, on the second portio
Bl SRFREPE R 8, ORI 1 C%TBWEM&%] Hotht feqgnd
planannul ar d| sk-shaped recording nmediumon the second
portion of the centering insert fixture; and step
(@) (dtep Conpeongmisepr mmumtmg tane Fwobmd qwu‘ihapcd ofmaghetic
cent rln i ns 0 f. xt ncl. udi
PR Ber o8 S BrebPorap o e SReERE gt T i ough a

centﬁéﬁl Yo) |esirRes ehdumubar lan- shimpRe AR&dHAge! neaGBtc
of the first and second magnetic stanpers/inprinters

stmrtlm@rm@c on merﬂgcmimmpn of ﬂﬁe‘ﬁn@angnﬁeﬂufmr@s of the

pr esy nyent.i on i de th ste
conp ?ps% ROty A mﬂﬁ i ?l?a(rjlds rgc ?:c@ugxron
thE&B@RAE PoRidhiof dthe ce&&r{dﬁﬁ)lserreﬁﬂnfb agd msdl um i ncI udi ng at

| east one, | ayer of a magnetic recording

step (a)(iv) comprises providing the second portion of the centering insert
fixture as including a cylindrical spindle adapteci for extending through a centrally
located, circularly-shaped opening of each of the first and second magnetic
stampers/imprinters and the recording medium.

Preferred embodiments of the present invention include those wherein step
(d) comprises mounting an annular disk-shaped magnetic or magneto-optical
(MO) recording medium inclilding at least one layer of a magnetic recording
material on each of first and second opposing side surfaces of a substrate
comprised of a non-magnetic material selected from the group consisting of Al,

NiP-plated Al, Al-Mg alloys, other Al-based alloys, other non-magnetic metals,

other non-magnetic metal based alloys, glass, ceramics, polymers, glass-ceramics,
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materi al on each of first and second opposing side
surfaces of a substrate conprised of a non-nagnetic

woraioe0isbl sel ected fromthe group consi sting 0PCHIUS2003/025097

Ni P-plated Al, Al-M alloys, other Al-based alloys,
ot her non-nmagnetic netals, other non-magnetic netal
based al |l oys, gl ass, ceranias, polyners,

gl ass-ceramcs, WO 2004/ 015691 PCT/ US2003/ 025097 14

NSNS bit %lﬁﬁe& %f"t}i@hﬁ%erﬁémfoﬁ@d %ﬂ&%{i@% ? and (c)

mat eri al.s; steps (b) d (c) each conprlse
cagh commIIsar mEiRtings Iaapsmul}mgdl@k1sha;sedanmgndtlcrrptampeﬁfnnprmter

b R b G S5 7 OB &Gl 2 b S et
hlgmgﬁaltanéﬂtmagﬁet%%n?s&% T¢§Imsla%dm1@h { '%pw LY. s,
g 0

5, 5 selected fromthe %roup consi s N Fe,”’
sekgstqu%omo@a Feup Copsstingef NioPEYe, EoNRe, (B)SiEadCOE, and

AT LS AnE T P R, iR Sne Gpo s diskrspaped
mé?ﬁh@ EtaRPe/ IRIrinkér e i {op6grapRiR R ba?tie?l%dainﬁﬁfntuﬁﬁ @ﬁfface

rality of spaced-apart recesses wth a plurality of
conwmge&:m@wdaﬂ@r@btyt olespabbed mhrect:&ses withagplaptity af non-

oS B SEPRATLOE ool Sk EEORING  ervo
paftainttb b lféimeaih @QuiTBeY & thE rdcbRiiRg B8R 1 Nventi on
i ncl ude those wherein step (d) conprises providing a

dualPastiicyday grebqsements fathenprgseat iipvendonrinéinde thesdi wherem

st | O bR RS A RSO RS lpiiR, Phighche [ cqraine
medhindiif etiidhahe magagnetdomaint @bk boanflidirdcoRally 4ifdned n the

di rection perBFndlcular to the first and secon
firgh diregtian byrapphang adusdnwidiraetiinghmagnetis ﬁ@lérih(:lfe)o m a first

GG bAEEAREAFIL HE Y ofia LA Mtabdlrhd LI, Hlediom:
andfstdph@ fzompmseaméleaaedydesawghﬂtgeﬁle afireblién of @Uighsieftdof the
nmedi, um V\hlch?ﬁare in contact with the projections of

magRgli¢ JeBGHEpH ErseyPorians of fBel firsh pndtseeryds svfages sofothe
rec{g)y. WedfunfRilicherO e %Jlﬂlcthéﬁ)%?{?gég hg?xl é&% %?p&&gally

nerating the unidirectiona
patb@nmbmmpnmmgfsurfsctesaxﬁ thes@sbant] sconghribpetioct aapdrsYimprinters
icular to_the first

secon posite dir i on perp
by etoragie e fentl TOE PhaHedi iy ede e s and second
mdpdetid ?leﬁhn 3@¥@d§n@9%§p@§@ @ﬁ‘&ﬁi%hg%é’f;eﬁd%lﬁr fo° %t first and

I'nvention will beco read ent to tho
secwkil stifates nf theeecrdingmasdittne f ol | owi ng det ai | ed

des A d Rt i on . . .

ditional ‘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 described, the present invention is capable of other and
different embodiments, and its several details are susceptible of modification in

various obvious respects, all without departing from the spirit of the present
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25 wherein enbodi nents of the present invention are
shown and described, sinply by way of illustration of

wa b@4bespvl node contenpl ated for practicing theP@r/ES®»N:/ 025097

invention. As will be described, the present invention
is capable of other and different enbodi nents, and
its several details are susZeptible of nodification in
vari ous obvious respects, all w thout departing from
invhstiapi Aedordihglyhehprieseinies \WRd20841P3&EP Yte to be regarded as
PCT/ US2003/ 025097 15_invention. Accordingly, the
kst vega nahvie. ded apt mitdivear e to be regarded as

illustrative in nature, and not limtative. BRIEF

RESER Q@EMI foll owi ng detail ed
Bdescri%-aiwggf}lqt eT odi rrentdg§of the present 5

i nvent i can best.. he understo d, when read in

conj ﬁ\%&n l&?}“’\ﬂgt‘ﬁg?‘wg ‘Ii?ﬁcPBW’Ih e riw&gnex?tﬁ ofhthe Hpressat
iny@ktiean Bt WeshdafsfoddOhhae &eaasarédn;/ ,féﬁaww}? ﬂ%»&?élfomng

but rather are drawn as to best ustrate
drgwintgsn &nwhidather esioan dedthres seempor aéc&ssamd:ye drmm atale but

%e ut | I|zedttt§? hou1 {‘jo dﬁ g eS|mI%r featu_es,
awp|agto pest pilutaje thg pertipedy tepiures g the spmpaeterence
mRh&Als kU IRINRGNS du td Sl GmildOftiusds, dslegnat i ng

the data, servo pattern, and CSS zones thereof; FIG 2
i |1 uBlG- dt Hlustrates lscsimpdaﬁe;d; sclmmqm]cuﬂamviewg asm@end: revosding

nce of oces s f t act
d’ﬁlf' W%%Bn%ﬁ%a F?rchﬁ’ ‘f’f?r ?’fdoﬁégg?ﬁeé%erig?fnt he surface
of aFjeRr peMdistifed! iNBSMRidafic %ﬁﬁﬁlﬁiéﬁg ch@¥&etidhal | V&%
a stanper/inprinter formed of hi gh saturation
seqagwetoif pmqewtqmr@r yonthétghintiog msaagnenc yra@mnag:aeeman 1he

[ L mprinti urfac \Nlth ace
opoat aBFﬂP %r‘g%rsrﬁ%ﬁgqqﬂ%gre?%gg’lgﬁ@ye&e‘ét elrémprmter
folihedf hibdgh Ralirt@6m makbhétizaBoh l(BYS Kigh %%médblﬁt?r(‘ﬁmdgﬁetw
sinplified cross-sectional view, a simlar Sequence
megjeriglhey Elgsansm@wﬂﬂﬁ surfesier widh a spifagei tApograpypwTésponding to
the surface of a | ongitudinal
m%rgés{}%lc ecor%‘% ayer’20 FIG 4 illustrates, in

schel?l‘&i I3Cillustka1@y, Inf be@ntities Sinfphigied @Asb-s¥dtiiMal aled\ﬁ‘\él $ifilar
for perform ng sinultaneous contact printing
sequegRe of Brasats; Bensfor ORI GEINHBE agReng @éramltlan pattern in the

suftHad Oﬁﬂﬁ%t&ﬁ%ﬂ%dgﬁ @é’@g@ﬁg}; ﬁ gptical (M) recording

nmedium a 0 an e fent of the present
i nvdiiGi. dnillustrades, in schematic, simplified cross-sectional view, a device

for performing simultaneous contact printing of magnetic patterns in opposing
surfaces of a dual-sided magnetic or magneto-optical (MO) recording medium
according to an embodiment of the present invention; and

FIG. 5 illustrates, in schematic, simplified cross-sectional view, a device
for performing simultaneous contact printing of magnetic patterns in opposing
surfaces of a dual-sided magnetic or magneto-optical (MO) recording medium

according to another embodiment of the present invention.



10

15

20

25

FIG 5 illustrates, in schematic, sinplified
cross-sectional view, a device 25 for perform ng

W@ Rtmlotmpeous contact printing of magnetic patPEr/IS2005025097

opposi ng surfaces of a dual -sided nmagnetic or

magnet o-opti cal (MO recording nmedium according to
anot her enbodi nent of the g esent invention. WO
2004/ 015691 PCT/ US2003/ 025097 16 DESCRI PTI ON OF THE

i ntion addresses and sol ves
D%$%§ﬁ§ﬁ§hggﬁgggg2$ﬁg%%g@¥ﬁe use of magnetic
st anper s/ i rinters f.or perfarm ng si | t aneous
cont Wi Prea TRYSRIRG *CfiTestst i HLES ayotlemp AdiFeagt upon the
usga gf' efnagnéfed s%%@:%/ﬁﬁn;gﬂﬁéﬁ a k’orlg Medfornihg C imdliit@ed®Rdi @ntact

., Servo patterni Specifically, the present

paittesngng i cinbothdsides of sdyal-sided mmagnetisi myl fmagnetti-6itinak (MQ)

regrt e N L ST SR Ene o SR, e peRgEninveRton
addP4ER! 1 BbIBAS 3SisAR Atdtht RBIEehEsNatihedhe®dnche in  pattern

requi renent for one surface at-a- tine contact ‘
regiatrteam betyvean cuppdi ragd t loweh ediglo swdiades.o bm|addittonarible trivesent

. devel gpnent of. %g granstanqﬂgighodolo t or erf rnipg
ingehop A 85 78 ABnPs EHIRiRtoR: 91 1y TEIISBIA! 1Y s fece at-a-
tirfle @J)ﬁt%t%g,eﬁ?r% dcoffin el t}ﬁﬁ bt @fondl e ?Igfde%%”development of

I nventionis based upon the discovery by the
meansemtlonsthodrdogy horrpeviedmingasisiwdiageows choldol pajtertiog of both

.perf.armn i mil taneous contact printing of magnetic
S"geét"tfgf'%s“?‘?ﬁisrﬂ%ﬁ' surfaces of a dual -sided nmagnetic or
15 MBXEMBE Qafbdn aaenﬁ%émhgen%ﬁ% $askdoypost fhki Bbdd@ery by the
a

mounting devi ces which afford rapid and accurate
inwénteya rtbatt fmpgved mxrho Andiméthpdaelogi dors perémehing giravltaneous

stampers/inprinters for contact patternin f .
coplsbbRrt e PG onal s S0P BSbeREs Yl mpenetic o
MO fHcBing nftdiund i§lbfdéiddaape drilBiap ahbwntidg d4Videe diMBh afford

wherein the nounting device further includes first
rapidd andc eRerAtgg rdignpenidsgistptien f et filshy 20 seqcend i wmagnetic

e e

e Accor
ret@dinghayditiggtel e aodisic ltaipad traadritic oroflQ heediumy eibicicne the
nmet hodol ogy, the munting device permts rapid | oading
mewiingniyaes Fythepfingladrsalirst redetsgond aragpetaprley fopitecting

sefiitbe 1 AREAITBE B HAREARR HOmbheRddiitd B8 nfignéic 13EA%n
both sides of the media. According to a key feature or characteristic of the
inventive methodology, the mounting device permits rapid loading and unloading
of media, thereby facilitating low cost, automated processing for patterning of a
large number of media.

| Referring to FIG. 4, illustrated therein, in schematic, simplified cross-
sectional view, is an embodiment of a device 50 according to the present
invention for performing simultaneous contact printing of magnetic patterns in

opposing surfaces of dual-sided magnetic or magneto-optical (MO) recording
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25 Referring to FIG 4, illustrated therein, in
schematic, sinplified cross- sectional view, is an

weriadissent of a device 50 according to the prRGSEOS2003/025097

i nvention for perform ng sinultaneous contact printing
of magnetic patterns in opposing surfaces of

dual - si ded magnetic or magkvet o-optical (MD) recordi ng
WO 2004/ 015691 PCT/ US2003/ 025097 17 media. It should

mP&ia NP kEShId BOWBNKAT howdVRE, thitiviiFledRYieS059 shc§w§ hoWNa %rticﬁl

a vertical orientation, operation is p033| ble with
ortenkegion, opematiosris posxiblowntbnlﬁimn mgmsverieal iokibnistions: ed,

d 0 [
ot eRGIBGER deirs, Sttt Sl b 2x UL bxtending
AN Hﬂmﬁteﬁ'd Er mngmwc%)smﬁ@mgga ging, dcﬁuﬁ#&rﬁ@cﬁc% el

vertically .e., axially) extending, verticall
sutface 52, axedichly) (1mvamlb)leamdlnﬂagﬂ©tally f el eaxddly) agovable

loYRF FrAEHr P Ig e TEREg g Oip aop Sliessiled plowoins PG 4hin
verRMl NGli AnRBE Wch thé‘ﬁigﬁéfj'n\{aénéﬁé N1l sHA fdsmd4 second,

opposite the first ownwardly flacing end surface 52
upfardlyefacippend m@a«tetﬁétcvppom@ the firgh, downwardlyplaeng godtsiface

f t 0 fixt

S0 thS gmoen FOSERE Bl 3 A Pt s bPGn 3p P A g gpsert

ﬁﬂHH:@S R ingta hdrdzdhtally ra:sz%dmgqm@mo@mﬁﬁgagmﬁcé |559 rfbma@ﬁm%ig
I's affixed to the first, downwardl faC|n

a Siatf wper Seagoftic bﬁempxgﬁempm&gniﬁ iscaffiord t6 1h&a cst,adcw@wmdly

rovver og.t % fﬁ@ the ¢ nte seré ture 55

Qe anisREes & oh e sBRaie bl P pidR S oa it hodier

55%fFhe ééﬁ@eﬂn@’iﬁéert'@@ﬁ&tﬁhsﬁ@ﬂbﬁad% theeceiku, slgwafmy fANEENd
portion 55L of the 15 centeri ng}hl nsert fixture 55

surface 6dle6 the Ipwei megnaiic|pplesd.evithsecondtlowar pertien sk of the

ceg%gwﬁ éP%ﬁ?ﬁ’%t:uﬂe?Se? r%glcd{[%g g rheog%\gﬁ{allgag{égamg flat g}lrface 55y for

suppbieingi Akecénd, i 1cket Gabgredt ndi@p&ApRiatdrN§7 ahsidbhalkhe an
di aneter adapt ed for snu%I %ﬁ ext endi ng. t hrough a
umwdlwaﬁxtw@m ﬁgh@@ncaih seingdle fisshaving p sHitable divanedpx adagpted

th hg f. : n I
fohmgEEY SOt WEeh R iR, SHBRRE B CarRRRRT i MUk
ccﬂh;ﬁiﬁeﬁtb afabe dovik@i eckas thedistaspparaddiesénd, lewer thaggetw

medi um 58. Device 50 further nprises.a first
stgmetre/mBInteTREeS bandanar %ﬁmi WhBRises Such o hiiddlisk

gﬁlg ghetal or alloy, the upper magnetic pole

regc%ﬁzb i'ng \%1#1% xed to and extending through a vertically

ext eneNicy 50 piarthag c@fiprisesaa first, upper platen 59, made of a non-
magnetic material, such as a non-magnetic metal or alloy, the upper magnetic pole
51 being affixed to and extending through a vertically extending opening 60 in a
central portion 61 of the first, upper platen 59; and a second, lower platen 62,
made of a non-magnetic material, such as a non-magnetic metal or alloy, the
lower magnetic pole mounted for axial movement, via linear bearing 64, within
and extending through a vertically (i.e., axially) extending opening 65 in a central

portion 63 of the second, lower platen 62. The first, upper platen §9 is capable of
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25 central portion 61 of the first, upper platen 59;
and a second, |lower platen 62, made of a non-nagnetic

wondoeni®wbi1 such as a non-nmagnetic nmetal or al | pgT/US1063/025097

| oner magnetic pole nounted for axial novenent, via
linear bearing 64, wthin and extending through a
vertically (i.e., axially)l8xtending opening 65 in a
central portion 63 of the second, |ower platen 62.
s]ighﬁmfdvém&mt HpP Boripbradlef.c; Aransvarsy) atiteetion, ad0ndicated by the
004/ 015691 PCT/ US2003/,025097 . 18 slight npvenent i 2 a
doblerhesdedarrew i the figusp fopfastitating raepsrarerticad ahganeny od dhe
by 1-be. < j i f i
refiestis g SATREEIARE it IppE abd B, 18¥icr magnetic
starpdrsthpigteds s, 5Mtwitg tieunfpee ssrfacef§ 5§ handf lomet sutfpges8;, of
and  second, | ower magnetic stanpers/inprinters 56, 57
reo@rfimgtm%hwaé@r surface 58U and | ower surface 58L of 5
recoy di i AR dbH ehed lisn, eRodiiRMy Yci
t he )lg‘gé\?g%f]??% mt;%gé;nrlr)ut ua tybf:gz:i %Jenjgé?’f gg:e? 59L, 620111ng

subfacésh89{,i 6%} of uhpefirsgnibpee coddsecbndyelowet giletens 59, @2 are
are contoured so as to facilitate reli ﬁbLe vertical
coatqugethrames 3p fesibitatg radiabl pesicalagfignmest o dhe |fBde ppper and

sef B o fr SRR, iRl Einters 56, 87 With tnk prHiRee 189
surfacesceNtheakecqrdinigi wadiah 58. Thes, fthe séntral pppam 61 af dhe Fst,
conpri ses a prQtuberance 59p gxtendi,n frorr&t[}f | owe
upper Pl S MPRES coPTOtReFace Rar FXERYINE Fom the iaver shrigee
h t eFh NG, . r [ . di I
03y SR Sibote BRE tppd HoHidh 37 dhe KRBT e S50
exa@riimgbel b0 prstubgphrate ¥y fehdabeperitsd porion @3adshéGgchod, lower
accommodat | ng pr ot uper ance 595 t herei n. and 1%?1} tple . d
platep $2, COpppEFs %me%sﬁdﬁa 2CGOIHBP IR eHECIREES ArdISEn B
r 1 1g r . Or sk i
kSR PRT WEAPRE v PYRAE S aroa 06 S e
fixioeet #5ersamorlin®po athd r prdaseds 6mbadimdénhcofudlee anvenpene dhe

surface ntopr, 5971 and . for facilitatin
PRkt 0T B BEeRhE RO IEBRS AEPSIFY AP EHe AR 82y and
65 g&i{i@ﬁhé | {8 bmnidRPESn SifafRe hidtihrhiteefviftn aRe fddgss,

second, lower 20 stanper/inprinter 57 are reliably
wheeby ctiel yfirst, | gpest \stankparémpynter vE6f jandt theypprspnd, lower

surface 58u .and se d, lower surface,58l of.
SUARF BRI PP dENE AU e e SO DTBeyye st upper
stfab €585 IR LU 1eR&isufthcd 5%, dfutantidedrecbiing inedium 58.
upper portion 55U of cent ering insert fixture 55 is
nounfeahrding tth encdternaie epiodiment @f the invention, the first, upper

portion 55y of centering insert fixture 55 is mounted on the central portion 61 of
the first, upper platen 59 rather than on the end surface 52 of the upper magnetic
poie 51, in which instance the first, upper portion 55y of centering insert fixture
55 will be vertically aligned and locked in position during the alignment process.
Subsequent operation is the same as described below.

In use of device 50, a first, upper magnetic stamper/imprinter 56 is

mounted on the first, upper portion 55y of the centering insert fixture S5; the
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the first, upper platen 59 rather than on the end
surface 52 of the upper magnetic 25 pole 51, in which

wo p@sansel t he first, upper portion 55U of centBP€T/H§2003/025097

insert fixture 55 will be vertically aligned and

| ocked in position during the alignnment process.
Subsequent operation is thE sane as described bel ow.
In use of device 50, a first, upper magnetic

sesbmdyiowet ﬁﬁ@hﬂkﬁﬁtaﬁ@eﬂ/ﬁnprﬂ‘mﬂﬁ‘kﬁs fouhtee dn thet secomfdower -
paortion 55y of the centering insert fixture 55; the WO

partiom /391,580 thepeptagsEo UBFd A58 5302 swalbsided magagtic or MO
BRSPSt S A B s s

arfdl 58 \an€ unhlireatichadlly-adigetimapaptietdomanis lmouhﬁa’doﬁdihe gecond,
medi um 58 havi ng respective opposing upper. and | ower
lowgr paRios 35s19f thy) e eI Bgert Axee.ce élwéltlp%/loazvqrgsﬁéace 58;,
upt
of P HELS ol ERNTih & 1B it 28 DG RF SR o, B facing

1rﬂ;ﬁﬂxltmg Rerfh@vefths bidoad eloﬁr&f_magﬁetidmﬁp@ﬂmghn@r se;zlthe Mo&8r
is in contact and aligned with an upwardly f

MAgHSEE A §3 gm}fead"eo vordcalycemerdyolsr %héﬁp@ that the
Iﬁ’tﬁg%‘%e v, Intg'll Caﬁ?dmg*}ﬁechgﬁéﬁés 18%9&)%4& gff{? a;?lgée?ﬂ gﬁth

ddvhawartllye fagjger 1mirftﬁt@e ﬁﬁfdcef otfh&hé ecﬂmdl n@paiedmugna&:'
IS |n contact and ali (f:;ned with a 10 dovvnvvardly faci ng-
STIRPRT{IMPIAT Sl fia\@édlliﬁc 1ppal magngtic fighhbaving grralirity opposite
r e n
th aVS‘f' nﬂ%g gﬁ]gg’ ééi@}i@ y 2l B%égil tﬁg HéftLa{iéﬂa?H?hem Eliefatld ¢t a
suitabldi fetval) ndétweenl tignegpamgmdt ilewetomedgnsti¢ Spélbens, 53

generated (for a suitable interval) hetween the u
regieqly dyielP Srﬂeﬁ?@@%ﬁb Hivesedhe disegtion pééb@a?wéaf clepigd ones

oﬂh%é@%ﬁ@%hﬁéﬂ ec‘lxe{h%emB%getﬂ'ﬂéE&H gnla?érs Wnl Q&E"s'ﬁﬁ'faQés of

sel ect ones 1 netic ns of
medigme$8 ¢o rsanmlnailengply dyBn smgnebot;iattsmns finctbe ugper madh]uwer

to, si Itaneou form magnetic pat n
"agﬁ%*rt heieh FORSPORERE 1 RSB PR E BB 8g %cﬁm g’ rhgpective

o M&@bfmetu&) émdfleeve%agﬂak@aﬂ{p%ﬁsvﬁ%ﬁn\f@rs 56, 57.
|npr| tlng surface t he upper and ["ower nagnetlc

st an%dxssq\xenptq ﬂma@vﬁﬁleS%eds’mmﬂug Her eifedting selective re-

llgaabm'ovgﬁ gﬁﬁg maggcfz a%%%sggl : “8“@?51’?8?% tﬁ?rggng ?rllaegggtlé/ Sat erns
1n%fﬁli\ﬁﬁlﬁ&%ﬁhy dﬁé}fsmeﬂGeéB%&ﬁgtm&lnﬁﬁ%S/ %bﬁ‘ﬁct pribt@t the lower
surfaces of the dual-sided recording nmedi um by contact

magrietic ipodg 53 hie nincowérverﬁmgl;lwedqvmmﬂh 63.,i axiathyesuch that the
up\ll)grr gur% 2 |5§U o?wmr%ggnéﬁcg ly pat‘terneci dx’(x}ﬂ 58 &Jscgpatce tap:a.rrI from

the downwardly facing imprinting surface of the first, upper magnetic

stamper/imprinter 56, and the magnetically patterned medium 58 then removed
from the second, lower portion 55, of the centering insert fixture 55 for removal
from device 50.

The above-described sequence of steps for performing simultaneous

contact printing of magnétic patterns in dual-sided recording media may then be
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upper surface 58U of the magnetically patterned nmedi um
58 is spaced apart from the downwardly facing

w0 pgioniePng surface of the first, upper nagnetPCI/BS2003/025097

stanper/inmprinter 56, and the magnetically patterned
medi um 58 then renoved fromthe second, |ower portion
55L of the centering i nser4V fi xture 55 for r enoval
from device 50. The above-descri bed sequence of steps
repmtecb@ﬁmmddlthmabfmwdﬁ@wdia Asoordingt topr preférregl eibodiment
netlap%ternsmd -Si,ded recording jnedi a&% £
f11HE A Ysatios the GI9MSISEPETRETFE: 80 HGT i Asbgn, 80

ro%ttl(hlo%q g%nﬁgﬁb@ J)%@&l{sddrﬂgsdl@@i@act&ﬁé‘d)%ihaﬂ th8véent of the

preferre of the invention, the process is
]operfnagnﬁd:porhe an automat ed fashion, as by use of

roboti.c |.oadi d| nge ans and ol enoi d a]céuc?t ed
ver LAGIIRG IR 6 Do Tarte] BRE. AR IPBed cross-
egfél?fl 8 Wik, £ E&ﬁc? fot Fé%ﬁﬁﬁ@dslﬁqhﬁirﬁ:bﬂs cbftact printing of

emati c, sinpli 0oss- seéctional view, is a
mdgxﬂtlcepa"ﬂ@rrfsom pﬁrdsmgmi;urﬁxcss wiilat dwedoided Unngraﬂ(mc Q@ imagnetg-

f t tt f
ordisal (AP StroriB stdens acehrae B nabet GaPomER pois RIFg!
inVBH AR GeRyd lpg}otuﬁi BORLRE th WL et 70fis Elhﬁwrpﬁﬁ%‘ﬂé in

i nventi on. ore, It should be noted that while
a dexticak o?ﬁniasoshopnam lofithg devickOiranveiveitical orientations is
orientation, operation -of the device in non-vertical
PQ5FiEnt ations is possible. Device 70 is generally

sim bé’&lC% 90 ﬁjseg’én‘égxlll?%l{aWOtd%‘Jﬁe%' (hnd@hs RE11 4666 H&%ﬂbed\

in detail), fers fromthe latter essentially in
int degaibip amd diffeersf foinl thealattony esseenallgzb ire thee meps foy facditating
stration/align per and
re e rt Sl eonital et uinEo BB b o2 ot B e BGe sF e,
1&)&?%&1’&8&%”%9 ald bgastecardpad rto ahis ¥Bbbdigehd, Yatexhanglipag of
alignment rods 71 and 71" havi ng contoured (i.e

vmaqzaékye@gfendmgishmnm dod9 71 zand B dxameopom\xzw Gepetagered)

IovversfaeSLof r
e S aR e 35T Bl 3P et g, g
pMieﬁ 9atnd ﬁ@%bp@r suefaké 6HPONIbiweg phidn 620is Iﬁ@ﬁﬂédlﬁvﬁﬂ at least a
(i.e., tapered) recesses 73 and 73" in vertical

com:smndmg pair plenmigtredifiteh taprsed) rr»@qéwﬁér?ﬁ ngdd3' Mveaé%fal fue.,
o} BRI 4 Ao ESLBET ) 1 Ok Ein,
mafish with the contoured (i.e., tapered) ends 72 and 72' of alignment rods 71 and
71'. Operation of device 70 is similar in essential respect to that of device 50 as
described supra.

According to preferred embodiments of the invention, dual-sided
recording medium S8 comprises an annular disk-shaped magnetic or magneto-
optical (MO) recording medium including at least one layer of a magnetic
recording material on each of first and second opposing side surfaces of a
substrate comprised of a non-magnetic material selected from the group

consisting of Al, NiP-plated Al, Al-Mg alloys, other Al-based alloys, other non-
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71'. Operation of device 70 is simlar in essentia
respect to that of device 50 as described supra.
wa\ewantionyg to preferred enbodi ments of the i nvReL/DS2903/025097

dual -sided 25 recording nedi um 58 conprises an

annul ar di sk-shaped magneti c or magneto- optical (M)
recordi ng medi um including?dt |east one layer of a
magnetic recording material on each of first and
magooind mpplssi oters inde-sagnktcemenl Based UBIKysat@ass, ceramics
Cf ri S@d of a non-ngagneti c material selécted fromthe”
Py Yg%ﬁsa BISTCEAMNS #1d APMPREISS firalegtingigs ofilthevigferemenoned
nitediBils: Ahn : : 2004/ 015691 ..

"PCT/ uézonodg,/% 308 sieeg Srtr%g e??’@gﬁ%ﬁa& a8y JEPIaF diskcshaped
impaRtngy seface emtpliscdasfdt dtdsbyse Gh@wtic mefenni having high
|ynmers, glass-ceram nd osites or |am nates
S%f%a?‘% %8%&‘?@8{‘ %eaq%ér @EF@P if"ét‘iS g{gﬂwmwym@ med.iselected
HOhRINR Qb Wrinis At i st e ‘
oL o Lo G of 88, R SO QU TS G qocn
tapagraphighllh asttergechimgpriGimgasufaat icomphisiggel paerhanpRedity of

. QdS%'_Esla and ﬂ]%h 5ermeai|ity > 5, selected from
RGPt hooEsivs i With dgP'graliy of Njoparecessed preas dhrgpliween, the
t hiefldp4eREe ¢ : ogr, [ ter .
O?@rr%? |pn1t i.ng surf gggﬁ%%ﬁlpntrgiogi %fg&pg teé%/ ﬁ(g%tepﬁ%ﬁrggﬁ?il?)? 551‘“1
susfge elisag zacordiegadbsn.wi th a plurality of non-recessed

areas _therebetween, the topographjcal pattern.

cor r%%l 8%3?83?5; ?ﬁ%ée BESS Eﬁgqt&"ng’ﬁb’dﬁéh?ﬁ?r Whereim the dual-
idal ebcodding widdae 3 isal ' ' odi.gRnt
Slo_f thC(e3 p?%s_ent i nvehti o%réeﬁ]g%gdér}gﬁ%%gbm%?r% ?‘ﬁgﬁm m
whigh the mpgnegic demsingi hage veeti uniiB&tiosally plégredrina disbtatirection

| C.I r.di. diumin . which the magnetic =
AR e AL BEP SRR TB BobrksicaPely tirgnon. Fri rdirestion

pendivulzeno they ladl Mo dukfadds 3 ¥af ' i
pe?]? eldt he? et ouWa first. élli. r e?t?*?ﬁmfg@g’té’?’%ﬁg?fg‘ﬂ?g@t‘%e
PIOGFSS RoparIssh delestiesly sigraliging dfie shiiedtioreodT eligramens dofinhe

: 0 ] s selectivel e-ali in he
P oS08 g O IELRE /5t it S e sfap s ol e
re¢drding npaiirh oviiciodretih eontagaritiathe prea@ions W BiRCE0ShpkibALy

e

recordi ng. medi um which are in contact with th

paBF‘B‘F%C’ﬂP Ung surlaees; g ggq giéﬁ% &Rpery andg geqomdn deiwer magnetic
R T R o RO ARG
upper afidr lowter orghetdCpotag iret isecdnde bppdiitt \Weatié Berpendicular to
the upper and lower surfaces'of the recording medium.

It should be apparent to one of ordinary skill in the art that the present
invention, by virtue of the use of an alignment device comprising upper and lower
magnetic stampers/imprinters, upper and lower centering insert fixtures, and
upper and lower, self-mating platens facilitates automated simultaneous contact
patterning of dual-sided media in automated fashion and with improved pattern
registration between media surfaces, and thus provides a significant improvement

over the conventional art such as has been described above, particularly with
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upper and | ower magnetic poles in a second, opposite
direction perpendicular to the upper and | ower

waotacwsl of the recording medium It shoul d beCT/US2003/025097

apparent to one of ordinary skill in the art that the
present invention, by virtue of the use of an
al i gnment device conprisi g upper and [ower 25
magneti c stanpers/inprinters, upper and | ower
regﬁéﬁ fd 18 Lade stimhli&(ﬁ)UBP e_rf(ﬁﬂﬁné'ﬁﬂﬁﬂtaﬂé%glsg%r atterning of
selt-mating platens facilitates autonmated simultaneous
bathreuafates phnt earietn @f cfuatisided shapdtioedidaMO racdrdingt sxddia.

fashigqn and.with inprov attern . registration.
FardichediF ARSI, RS STally PHOGSBABPRALLS Fobording to the
inSEAYn' den B folnBA BB Nide Oty o %p%%?é’;ﬁ;‘fgaﬂ gﬁﬁémir\tvhereb

such as has been descri bed above, particularly wth V\d
th2 004y edi$6 9 neRETHLI0820@3N 028097pidlF? emslyecend ocesteffectsely
.and sinpl.icgity of performng sipultaneous.servo. .
implemenay iy (ot Suigptrd pEpUaEdrg of 2 pabe §f Bpeendtic articles,
dedils - slcdedqiRag ehitfermng, MOWRIPEH 6 PattBRli of PefpeR@itular

the inprinting surfaces of the stanpers/inprintéers
magnsticdésogding media canstieite byrongpramplel of the orexshtility sandivdidity
j:vtﬁriet?(.of t opogr aphi cal patterns, whereby 5 the
oh e SNEFYE net hodol ogy can be rapidly, easily, and

cost maht priviots!déscriptibh nmidreas dpacifiealctiilsap@t&@dorth, such as

manuf act.ure of a nunber of magnetic articles,
spgeificc gaterialse . struches r Pregesses: t deniing ordst  hipseivider v doetter

tternin f. perpendi cul ar.; magnet.i c_recar.di ng. nedi a
wfBaiie & Bio PSR ANTHeE B OBRE Vs wiebiR BybigECanbe
priétidet twithottf rdsbRink Ny s danils dRcifitally SetfoftHi BUSther instances,

descri ption, numerous specific details are set forth,
wellrkRowR prospising materiaks @pf dgchnioves haveyrad eerpdescabedin detail
. e ok ' - der st andi ng of
mtottg(gerﬁlro Eg)en g?%\%%ﬁY pg%\&%@\?@@%@“]ﬁ %%mg)%ésent [ nvegti on
can Osly the ae¢fered embbiiments ef dret pregent dntdneiodeindi bt a few

specifically set forth. In_qther instances, . )
expaPlesi diary epRBER ST AP WaeRd dsscsogdan thegnrieghidischogys. It is

1oMunREER ol Rﬁég;ﬁgsénpir@gﬂﬁéﬂ is ¢ Eaﬁl@of)ﬁééeiﬁ IR thbin tions
unnecessarily obscure the present | nvention. & y tahe

andr @fvironmente mbd ds meseegtildé of lvbapgee swdfor innvdificatoms awichib uhe
a feﬁfv exanﬁl es of its vers ali,ty are shown and

soe & i BYCPRVS SRECHRIES SRPIeE B o, It IS to be
understood that the present invention is capabl e of
use in other conbinations and environnents and is
suscepti bl e of changes and/or nodifications within the




20 scope of the inventive concept as expressed herein.
25 WD 2004/ 015691 PCT/ US2003/ 025097 23 What is
w@b@uiedol s: 1. A device for use in perform ngPCT/US2003/025097
si mul taneous contact printing of nagnetic patterns in
opposi ng surfaces of a dual -sided nmagnetic or magnet o-
optical (M) recording ned2m conprising: (a) a
fixedly nounted first magnetic pole having a first end
surface; 5 (b) an axially novabl e second nagnetic pol e
WHat & ¢1a8imed kgnment with said first magnetic pol e,
sai d second magnetic pol e having a second end surface
opposite to and facing said first end surface of said
firsy magnehd e RlrGise Gf)peffobhing! siBfthhddils Yonfhct printing of
centering i1nsert fixture nount&d on said first end
magiidtiecgatieinssai dppdsirgt surfgaetof @ podlejdednaagdieticdpr magneto-
second portign of a centering insert fixture nounted
opfirak@ylQ r@@b‘ﬁ%”@ﬁﬂ’%ﬁf)mﬁ‘é‘ngf sai d second nagnetic

| €32 i L - - _
PO Sy e sfmg& F GRS %bg&g:rt]]%%ofé 1Bvifigla fi¥0 8A®LEHace;

sai d ion of sal ring insert fixture "
conp(t)s esam akiallg tmovahlessetond maguetici paje an fkiad aligemenstwigh

s BT aEGHE PRI SUABERICHE S ISIOTRD SO LLT Sirface
oéﬁ%ﬁ'@g) /e itabiﬂg (s)@g.fﬁﬁ' dhd Strirlf‘a‘&rgfesﬁid%si Rggfeticiord;ure. 3.

device ac ing to claim2, wherein: said second
por t {n of fisdipdrtioeniferdentgring $wett fixtwe mramieshen sad frg end
second .prans for .nounting a second magnetic
S@'??&ﬁﬁgﬁ‘gﬁ‘ﬁ‘imﬁg@ﬁ‘ Pléf:’e%ﬁ in axial alignment with
sal d?cg! rsh BEHEhbRioA! MTR&IchichRE | iRé&t fixture Thusted i@esaid
according to claim 3, wherein: said second neans for

savond enchgirfage pheaid senopd nwgsetiepale for nounting thereon
a dual -sided nagnetic or nagneto-optical (M)

recordi ng Lumw th,. |.rs ace thereof facing
and ?‘n axi]'ggg%‘f]?eg?ﬁ%% mg}ot‘%élgjni’i‘ﬁ}p%r%lﬁti ng surface of
sai dsdid st poRbnelfissiddearpap insen fixnire comptises SRsoneans for
surface thereof facing and in . ] ; ‘ )
mounting a first magnetic stamper/impnnter thereon in axial alignment with a
second magnetic stamper/imprinter mounted on said second portion of said

centering insert fixture.

3. The device according to claim 2, wherein:
said second portion of said centering insert fixture comprises a second
means for mounting a second magnetic stamper/imprinter thereon in axial

alignment with said first magnetic stamper/imprinter.

4. The device according to claim 3, wherein:

said second means for mounting further comprises means for mounting
thereon a dual-sided magnetic or magneto-optical (MO) recording medium with-a
first surface thereof facing and in axial alignment with an imprinting surface of

said first magnetic stamper/imprinter and a second surface thereof facing and in



WD 2004/ 015691 PCT/ US2003/ 025097 24 5 axi al ali gnnment
wWth an inprinting surface of said second second
wor@amiiegl stanper/inprinter. 5. The devi ce ackOTr/UBs19g3/025097
to claim4, wherein: each of said first and second
stanper/inprinters and said dual -sided magnetic or MO
recordi ng medi um are annulAr - di sk-shaped, and said
second neans for nounting conprises a cylindrical
ax@Piafigh@eddapthesh figipriakhendifag: dftdaidyglond seohd ahhghetic
| ocated, circul arly-shaped opening of each of said
stafripegtmpifder. second stanper/inprinters and said
dual - si ded magnetic or MO recording medium 6. The
devisce agefll R0 oL @hgidhibim hikhdg. compri sing: (e) a
first platen nmade or A non- maghetic material, said
firshchmefnaid dirstpand sexdnedn siamget/inpringdrs eamdopedi dugpl-isided
central _partion_of s%ld first Iaéﬁg; an f& aas)econg
magnglite AT MHeresprding, St et iPpnHar-dsk-shapegaippd saith AeFon
[ n e [ :
me 6L o BRlR EXRERESTE QLGHAN GMnBC RBRa, o axiendine
thraggio b ciengallyo leheidehiculwhpskdped opanidg fafreath migeit ficst and
pole is fixedly attached to said first .platen; and ..
seconfl 4 stamperEnpRINee: ied F81dk 4U§ﬁ%1i?da|m§snﬁ8 201 MO, dFsopding
me?‘l‘pjr{ij. opening in said central portion of said second
platen. S. The device according to claim®6, wherein:
said central portion of said first platen conprises a
pr ouber dheealevisaiaccordingto clpom t j tntherf cosepirtbingent er i ng
insert fixture extendi beyond sai d pr.agt uberance; and
sai §centr iyt Bgtep ’B?f%o&g%ﬁ‘?‘fvi m?é%%]r‘fomﬁéeﬂ%e ﬁalg Jﬁf)tr Pagictg
poreee%%%airfg%o%gﬁ%ﬁ %gmﬂgtﬂ R erthep&itidn S8k4d Pratprhes.ange
and sal d first and second portions of said centering
i nséPt f jaxsagond plater headstev}) eencacmegntitisgmeigrial, a2 second
mavg\'plgtriceincl;]l'e ex en%lon%A' h(r)ojilsg 9a]f1 c?;%’in%sxznoé) §e/3nQr2a‘1r°%8rzion2gf said second

platen.

7. The device according to claim 6, wherein:
said first magnetic pole is fixedly attached to said first platen; and
said second magnetic pole is axially movable within said opening in said

central portion of said second platen.

8. The device according to claim 6, wherein:

said central portion of said first platen comprises a protuberance, said first
portion of said centering insert fixture extending beyond said protuberance; and

said central portion of said second platen comprises a recess for
accommodating therein said protuberance and said first and second portions of

said centering insert fixture.

9. The device according to claim 8, wherein:
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sai d protuberance and said recess each include a
tapered surface contour for facilitating

wa@e@ammsgnt i on of said protuberance w thin sai PCT/E8H83025097

for providing reliable axial alignment/registration

of a first stanmper/inprinter and a 5 second
stanper/inprinter with res éctive first and second
surfaces of a said dual- sided magnetic or MO

r ecosgidngombeiance add said hecesevicheinglodordaprged surdacai qontpur

wherejn:. said first platen.is able in_a transverse
fofi ARskPERE fa5FORMACRHigm, & nifid RCHARECR (A B S rgeess for

. pROREHD SERAWIE aldaf Bl éiv%%ﬁﬁa%ﬁ:ofaa_nﬂrsis lathpe@fApEnter and a

pl aten.includes a Tinear bearing wthin said opening
seqond atagnpes/imprintenvithgespeciivet fivst arok sebond swtrices oha said dual-

,al nove of said second magnetic pole. H The
S@%@i‘l@@“g&%%ﬁc?%"@ 18\3(5#%'; wherein: said first
pl aten conprises a first end face, said second platen

conpripses The &efkceRbeRdifly i@ €laim 8avlerkint St end face
spaced from and facing said second end face; _wherein:

5 saisaidf firsttplated Fap@valde ppoyi tragveise Hirgetionndor facibtating
of axiall xk.andin I O -l ;. d said second
g afuoh A M, PR B0, o887 O

COr r @sigodedomy platedC@ghMdss hNindxi Bdariak | Wittt Naid\bpdhis@ i said
al i ?nrrent rods for receiving and mati n% with said )
ceniral porEaT theggef fop fwlggqnggeamgy mopseent@iggaid second magnetic

regi stration/alignment of a first 10 stanper/inprinter

pg%d a second stanper/inprinter with respective first

and. second surfaces of a said dual-sided nagnetic or
MO r @¢or diThg deeide aceordidg td¢leindéywheemccording to claim

11, wherein:. each of. said aligpnent.yods conpri ses an
end ATy Roten SePRESSoh lﬁh?*?dg Pa&ﬁosa opgt plalgncomprises a

s,gc%ﬁ% 8 $a O R 12§ %end 2dedQWRld fri¥hntdAd qa&eg 64i8 e Gt QM face;
or receiving and relrably mating wih said
wdieregmnent rods. WO 2004/ 015691 PCT/ US2003/ 025097 26

13, -gerl}g f%%%/ Iex(l:(f fgc%cgrlgrio\rf]i%eé (\)Niﬁll gti Igaél’tld p\é\ihreorfe ainl]é:ﬂly extending
alignment rods; and
said second end face is provided with at least a pair of corresponding
recesses in axial alignment with said alignment rods for receiving and mating with
said ‘alignment rods to provide reliable axial registration/alignment of a first
stamper/ixhprinter and a second stamper/imprinter with respective first and second

surfaces of 5 said dual-sided magnetic or MO recording medium.

12. The device according to claim 11, wherein:
each of said alignment rods comprises an end having a tapered contour;
and
. each of said recesses comprises a sidewall with a tapered contour for

receiving and reliably mating with said alignment rods.
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said first platen is novable in a transverse direction
for facilitating accomodation of said alignnent rods

wowdohionsesni d recesses; and sai d second pl at en POTIUSNE025097

a linear bearing within said opening in said 10
central portion thereof for facilitating axial
novenent of said second nm&#$netic pole. 14. A nethod
of perform ng sinultaneous contact printing of

nmagnegi ¢ ﬂﬁ%deﬁr‘id&sacb&dﬁign@%lm ﬁu%@fe@ﬁ? of a dual -S| ded
magneti c or nagnet o- gtl cal recordi ng nediu

c onpaids ifngy Blaéﬁpi!s ipfmovagle pr @vtranswgrS& é’é‘?ﬁit’é’é f%cfﬁﬁd]tﬁglg

bRt SR R, ROEEE e "2vt 1 2

magn@td Secpfll Pliten axchddes &l lnﬁﬁambﬂhnngl\nwﬁmlrs aaid o‘penmg in said
magnetic pol e, said second magnetic pol e having

cepralopatiiem dhareof & dagipisbing eial aneisanenh of ﬁ@lds%can# magpehc
nd surface of 10 said first nmagnetic pole; (iii) a
rst portion of a centering insert fixture nmounted on
said first facing end surface of said first magnetic
pol e14.(i vA anaksdnef perfomimgofsimaltshecant esitag ipristing  of
fixture nounted on sa}%%esec nd_ end, syrface of said

m%@@@ﬁd)ﬂﬁﬁ’gﬁe‘fll ePRASINg; Suatiges. 8 @v?uwzﬂ? magneticodn Haggeto-
I on of said first
Opatll%éf@%geg por f?]ce){ri]s 6?8&?&%&% éeléil‘ng insert fixture;
(b) @puntprogiding a dsticenimghudinge st anper /i nprinter on
said first portion,of said centering jnsert fixture;
(¢c) mountfhg a2 §xedkanamisd frﬁwgg%ﬁﬁg’P eﬁf‘?ﬂﬂ%ﬁ 1’&5% BIP‘FF
said secogbgg &0 portion of said centering insert
(

fixture; *” mounting a dual -si ded magnetic or. MO
recor di ngGiyedi amutially mgvatdp pownd gagnett pelndn g}g@bedrgnment

f [ t | ti
o' sai - SBE SHABRITEADs Dels L sOas PR shrie VR A°
fixture, gidehd bipburfiRb dpseae slaMGa@RRAMHEPdnd surface of
PCT/ U82003/ 025097 27

said first magnetic pole;
(iii)  a first portion of a centering insert fixture mounted on said
first facing end surface of said first magnetic pole;
(iv)  asecond portion of said centering insert fixture mounted
on said second end surface of said second magnetic pole; and
W) means for providing reliable axial alignment/registration of
said first and second portions of said centering insert fixture;
(b)  mounting a first magnetic stamper/imprinter on said first portion of
said centering inseﬁ fixture;
(c) mounting a second magnetic stamper/imprinter on said second
portion of said centering insert fixture;
(@  mounting a dual-sided magnetic or MO recording medium having
opposing first and second surfaces and unidirectionally aligned magnetic domains

on said second portion of said centering insert fixture, such that said second
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surface of said recording nediumis in contact and
axially aligned with an 25 inprinting surface of said

W@ ementsepngnet i ¢ stanper/inprinter; (e) novi ngPGHIUSR003/025097

second magnetic pole axially such that said first
surface of said recording nmediumis in contact and
axially aligned with an i2printing surface of said
first magnetic stanper/inprinter; and (f) generating a

sdz‘ﬁb@"dﬁe&ﬁd QR&draiBoReium fid ¢h tobRbWasd SN hiipsd and an
0 second magnetic poles to sinultaneously reverse t he

K mnprrrémgusurfa@f ofaslaidpgenentt magnetis stampes/impnetsr;of sai d

magneti ¢ donai ns o for netic,patterns jn.sai

T Eo0( o o seit Cob P o PP R i Akl e "G, st

surfacé Qﬂpmlre&rﬂﬁgt RARFUFARD IR %onta@ﬂhh@ fd?&a]fyo Eﬂgdsdl Qith an
respective inprinting surfaces of' said first and

imypgoting su tsarsl iéltsmpmpustqmnemrepsmeu@nd The met hod
n

as ipclaiml conpris

movi s aeebiliog uhidfca FREF st FifiPecBsem Sl fist ana
se8@hdl n&b?ﬁeﬂic pEME ftacsan@liarﬁaugly reER§edthRodire b rofl SighRRACHS

apart fromsaid inprinting surface of said first

sefagifideqrics o F%ﬂﬁwﬁmﬂmm to fomar ma@ephpaﬁtmm e firsband
SJBR0 ShHASH ¥ Bl LR - PR . Sfobpptica

pa_ﬁléﬁlsffﬁrhﬁd as rbfpe@ﬂv@d lﬁnﬁﬁntlﬁgl rdubfatesC OfYal B iMEt and second
repeati ng steps. (h) with additional recording

MAgRftg Stapypers/mepr} ?Tﬁod as in claim16, conprising
performng steps (a) - (h) in an autormt ed manner.

18. fhe ) (i)
corpl i acs br BOIRR ok By Ol T Ay Sk alin A0 o2
fixe@)y nmoningdsaid geantli msgnepicap(ﬂe axiﬂib @fchathat said upper
non- magneti c terial, .said first _magne
suglepe RLIFHG E9F0 By P g)%maﬁaé ARATh regh%aei}mwtmgowr%ﬁe of
soRifhe oA A AR mBRthcd Slacp (2) (1) corpri ses
pr ovi g sal d 'seco megnetic pole as axially
nov a¢]nl) e wieniivingaths esagudtipdlht pattenmederecdrdmgnmadimmgfreti said
‘ﬁﬁl al , i.g Setcond. WO 2004/ 015691 PCT/ US2003/ 025097
seggn %8?9 PO P %")‘(‘?gelﬂa?rﬁéxf‘ﬂ?'ough an opening in a
central portion of said second
16.  The method as in claim 15, further comprising repeating steps (a) -

(h) with additional recording media.

17.  The method as in claim 16, comprising performing steps (a) - (h)

in an automated manner.

18.  The method as in claim 14, wherein:

step (a)(i) comprises providing said first magnetic pole as fixedly mounted -
to a first platen made of a non-magnetic material, said first magnetic pole
extending through an opening in a central portion of said first platen; and

step (a)(il) comprises providing said second magnetic pole as axially

movable within a second platen made of a non-magnetic material, said second



platen. 19. The nethod as in claim 14, wherein: step
(b) conprises nounting an annul ar di sk-shaped nagnetic
W@ @apessdi nprinter on said first portion of sarPdI/US2003/025097

centering insert fixture; step (c) conprises nounting
an annul ar di sk-shaped magnetic 5 stanper/inprinter

on said second portion of 48 d centering insert

fixture; step (d) conprises nmounting an annul ar
mfgaRlic pelp e tandong tironghrasdonemingnin & edrirab poion @osaid eecond

said centering insert fixture; \and step (a)(iv)

pcorrr')rises provi di ng said second portion of said
centering insert fixture as including a cylindrica

spi ndbe addptedhddds iRxtandiangntRipugh a 10 central ly

| ocat ed, circularly-shaped opening of each of said

fi r stteBndbs e cOMBriseFagRewitingst ampemularprdisk-shapedndnagietic

' i h t.hod i im 14,
stEpey Sl 9 n60porioR oF i Biniing Lt
di sksispage)l bB@PRidsC MOuntBPNed0- afildrC lisk-Mdped  magnetic

recordi ng mediumincluding at | east one |ayer of a
5 stamgrdmranterancai segonthpatipn ol spid eepderingfingart Sxtuserd

seco ' ' fi. supstrate i

conpr R (RS kO SIH PGSTIR (i PaBiP B0 RS poiommen
sayd secpnd poriwinstfisaig cefitefhg e fixhatamdAl , Al-M al |l oys,

ot her Al -lza ed al | oys, other non- ‘magnetic netals,

ot heFeh A H’ig%)@mrﬁem%ﬂdlﬁas?@di 869089 Horgemof said centering

S TR s SPINIE St BUET, SR b red T SO el

10 cembahpdoemed, ncicduddriy-shdpedviopesing: ofséhsof Blidafdt &) S26kd
conpri se nounti.ng an annul ar di sk- shaped magneti c
- magnelis SIEMREH PR RIETSRdisAY taePTAmgeivRg sur f ace
conprised of at |east one magnetic material having

hi glpgat UThd inehodBY REL AT OSSRt ~ 0.5 Tesla and WO
2004/ 015691 PCT/ US2003/ 025097 29 5 hi gh per meabi lity

p 5, stee(d comprisesoneuriimggmonpuleodisk shaped mdgnblic olinagneto-
opﬁg{; E]?I?fcpevs(\:)ﬂlg(ﬁlg %e%?mnaﬂagslu%onl:gegf leza%t' O-I[;Q ela}rfree}t QP Cell %Sagingtic
recording material on each of first and second opposing side surfaces of a

5 substrate comprised of a non-magnetic material selected from the group
consisting of Al, NiP-plated Al, Al-Mg alloys, other Al-based alloys, other non-
magnetic metals, other non-magnetic metal based alloys, glass, ceramics,
polymers, glass-ceramics, and composites or laminates of the aforementioned

materials.

21. The method as in claim 14, wherein:
steps (b) and (c) each comprise mounting an annular disk-shaped magnetic
stamper/imprinter having an imprinting surface comprised of at least one

magnetic material having high saturation magnetization Bgy > ~ 0.5 Tesla and
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steps (b) and (c) each conprise nounting an annul ar
di sk-shaped magnetic stanper/inprinter having a.

wao opegtaphi cal |y patterned inprinting surface PCT/US2003/025097

conprising a patterned plurality of spaced-apart

recesses with a plurality of non 5 recessed areas

t her ebet ween, sai d topogr@fhi cal pattern correspondi ng

to a servo pattern to be formed in a said surface of
hig?ﬁbé‘nﬁe%ﬂfr?l NG MBS HTected frofh ahéBhHig cassisheC bAING FaFe,

wherein: step (d) conprises providing a dual-sided
CopbFpialiifel GaFepragh€efeV. recor di ng medi um i n which the

magneti ¢ donmai ns have been unidirectionally aligned

in id fqrst directi lying a first

uni di fect?hgn%?tgﬂ%gsn%tc?%mfb%ﬁéI%'ﬁ’%g%?'her eto in a first

di r etdpk O) fAr(PEeudh coinprisd Motk 4d dfifulaaAikksepédimagnetic

surfaces of said recording medi um and step (.
stagisHHNRERICE chdvdng val yopaeranineallyn gpattemed AWPrpERg ofurface

-0 | n e rtd

cofpHIRI e Plnet My B oo P AR e AN 35 BB, B fon-
recdBd Lk astherbetiveen, vaidowpaguphiclhpasimic @re3peedih @B aGkrvo

sai d 10 topaographically patterned_ inprinting surfaces
paiign de bg fermedyn g seidsadacriofratreserdingsnedip®@r s/ i nprinters

by generating said unidirectional DC magnetic field

bet wgen ﬁi@inqetfxé'écf%{in%wmsﬁc%gréﬁ?gne“ c poles in a

second, opposi rection perpendicular to said
firsteparfd) seogtes uprbatdaspg of dual-didedc peghendicotadli miagnetic

recording medium in which the magnetic domains have been unidirectionally

aligned in said first direction by applying a first unidirectional magnetic field
thereto in a first direction perpendicular to said first and second surfaces of said
recording medium; and /

step (f) comprises selectively re-aligning the direction of alignrhent of the
magnetic domains of those portions of said first and second surfaces of said
recording medium which are in contact with said projections of said
topographically patterned imprinting surfaces of said first and second magnetic ’
stampers/imprinters by generating said unidirectional DC magnetic field between
said first and second magnetic poles in a second, opposite direction perpendicular

to said first and second surfaces of said recording medium.



