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PCT/ US00/ 03644 The present invention relates to data storage nedia, ‘and
especially relates to nmethods of maeking data storage nedia and to partially
and wholly polyneric data storage nedia. BACKGROUND OF THE | NVENTI ON
Optical, nmegheidszand magnet o-optic nedia are prinmary Sowcraso@issdai gh
performance storage technol ogy whi ch enabl es high storage capacity coupl ed

with a reasonable price per nega of storage Areal density, typically
expressed as billions of bits pe @@@W of di sk surface area (Ghits

per square inch (Ghits/in-)), o the linear density (bits of
i nformation per inch of track) nultlphmﬁd by the track density in tracks
per inch. Inproved areal density e of the key factors in the
price reduction per negabyte, an Mﬂ@ g@@ mﬂﬁ reases in areal density
continue to be demanded by the i he area of optical storage,
advances focus on access tine, systent®®l*'une) and conpetitive costing,

| ncreasing areal density is being addressed by focusing on WO 00/ 48172
PCT/ US00I 03644 the diffraction linits of optics (using near-field optics),
i nvestigating three dinmensional storage, investigating potential

hol ographi ¢ recordi ng net hods and ot her techni ques. Conventional polyneric
data storage. nedia has been enployed in areas such 5 as conpact disks
(CD-ROM and recordable or re-witable conpact disks (e.g., CD RW, and
simlar relatively |low areal density devices, e.g. less than about 1
Ghits/inZ, which are typically read-through devices requiring the

enpl oynment of a good optical quality substrate having | ow birefringence.

DATA STORAGE MEDIA
TECHNICAL FIELD

The present invention relates to data storage media, and especially relates to
methods of making data storage media and to partially and wholly polymeric data

storage media.

BACKGROUND OF THE INVENTION

Optical, magnetic and magneto-optic media are primary sources of high
performance storage technology which enables high storage capacity coupled with a
reasonable price per megabyte of storage. Areal density, typically expressed as
billions of bits per square inch of disk surface area (Gbits per square inch (Gbits/in’)),
is equivalent to the linear density (bits of information per inch of track) multiplied by
the track density in tracks per inch. Improved areal density has been one of the key
factors in the price reduction per megabyte, and further increases in areal density

continue to be demanded by the industry.

In the area of optical storage, advances focus on access time, system volume,

and competitive costing. Increasing areal density is being addressed by focusing on



Referring to Figure 1, a low areal density system1l is illustrated having a
read 10 device 3 and a recordable or re-witable storage nedia 5. The
storage nedia 5 conprises conventional layers, including a data |ayer 7)

di el ectricwioayrdisz 9 and 9, reflective layer 11, and pr ¢icgfiishvBedsayer 13.
During operation of the system11, a laser 15 produced by the read device 3
is incident upon the optically clear substrate 17. The | aser passes through
the substrate 17, and through the dielectric layer 9, the data 15 |ayer 7
and a second dielectric | ayer 9'. The laser 15 then reflects off the
reflective | aydie difrpctioplipis (tfﬁPté’}Elgﬁ'“E Resr-Held petice)y inpestigpfipg thge  t he data | ayer
7) the di el ect gingendici4Bdiorfe, lmdugah% potthdl hatb@aphtt révdelidgSndiRadan@ymbhe read
device 3. Unlike the CD and beyond that of the DVD, storage nedia having

hi gh areal dendE3/%%Spabilities, typically greater than 5 Gitslin-, enploy
first surface or near 20 field read/vvrite techniques in order to increase
the areal density. (E%mwensimnahpcsyrmriagaaste!dzeanedalhahbmghnnlb}edomdaeahh quality of
the substrate i i cal and chani properties of
the subs trate Bgccopn ctdles‘ics%fﬁrﬁOM}tamgre%gx&t]eaortrc wnl-.l_.tablrr?om(ﬁg| éilsgsa 2 dgﬁSIt

appl i cations, RO mdlsmglafnelaB‘telyslwﬁradeler&ppﬂqvc;ai,pgﬂgs tha ebogulr Glatskn’ ,qual ity of

the storage ne TS| g t he
ability to st owg%agggp?%l‘g&%%dd&gg ggésﬁg%r&% 1]%@&? 102,%}51\"1 egasléiﬂ)l 1r ate.

Furt her nor e, thealwmt@tﬁlha‘cmp‘abv@m%mecs of the storage nedia when in use
can also effect the ability to store and retrieve data; i.e. the axial

di spl acenent of t herdr@dhgo Figtretlpplo@ra%a]tdcnmavsiemi iDilfstAGa Uivdigt rkat r i eval of
data andl or arga‘ge the reag/ evi ce. OOI 48172 PCT/ US00/ 03644
Convent i onal9 ffe’ 3tha e éée"é’été%‘“c?‘%ff%d“ ah TRHO8R7i™gaPi r st sur f ace,

i ncl udi ng near ctmﬁ%séscoh&ﬁmmqwe&, ina@wdngain 18607, eskatc layerdd andiozi ng net al ,
e.g , alumnum_and gl ass substrates. These substra are forned into a
i 9 and t he. aeerie B S Rl Bian DumseRis gt Beerire BB g var | ous
t echni ques, sudh pagudad Byt teeddemgu B@m;iﬂehtlugoﬂ thy @ttisallysizhsdignsieit. ect i ve

| ayers, dielec [ or ers .and ectl Ye, | ayers. Once
the desired natéﬂrillefaserp stﬁ?zﬂrr%u ﬁé&?é %aé%aﬁgal&%ﬁoui fhe ¢ ]ep{zlcrrﬁer bE8E ¢ i ti oned

i nt o radi al 1sandayeahae atséceanhd csmtrmnayertmrﬂmgknemmmﬂects eﬁd»éwﬂlecttﬁet echni ques.

Sector structure ngy e g ical, o t echni ques,
e.g. etching, ]%y\?vren@ébac% ubhthe?l Ql%énc layeryi’@]?&{wa}’%z %ee‘{%e tl_fcrpc?'naddf t he 10

magneti c Iayersmdthssubstrawvlﬂdemtsrdadbmhthedd@aswpace of the i ndustry, the
dermand for greater storage capacities at |lower prices, the desire to have

re-writabl e disks, amietﬂa%mmﬁmsm&t%@mgbqrbeﬁorbg%lncaqmlhwgg%%méaﬁd further
advances in the technol ogy are constant| \é}b esjred and sought. What is

needed in the éjF‘ES‘%F"é’alHW&ﬁﬂ’é"énY Feady deag Wé‘al’ emRIPMIAEYSURasE aedpt er j al s
enabl i ng st gr agridvedivaitd ©chaRuédtin drile? @indrbhsd hé Sbal Qehkiha TRy subGdrki@di Ng near

field, media, although the optical quality of the substrate is not relevant, the physical and
mechanical properties of the substrate become increasingly important. For high areal
density applications, including first surface applications, the surface quality of the
storage media can effect the accuracy of the reading device, the ability to store data,
25  and replication qualities of the substrate. Furthermore, the physical characteristics of
the storage media when in use can also effect the ability (o store and retrieve data; i.e.

the axial displacement of the media, if too great, can inhibit accurate retrieval of data

and/or damage the read/write device.



applications. BRI EF SUWARY OF THE | NVENTI ON The present invention rel ates
to data storage nedia as well as nethods for making and processes for using
the sane. In sone preferred enbodi nents) the 20 storage nedia conprises:. a
substrate conprised of at |east one plastic resin portion, and at | east one
data | ayer Y6h#RE2 substrate wherein the data |ayer can BETASOVEES: partly
read from witten to, or a conbination thereof by at | east one energy
field, and wherein when the energy field contacts the storage nedia said
energy field is incident upon the data |ayer before it could be incident

upon the substr ate. CatDentiBnall A W6 v disBRALD wﬁhh:ﬁlpdﬁtng fifst Qr@ge nedi a
conprises: a rlg subs ic lLayer conprising surface features,

as
and at | east oh‘é’ H‘ﬁl“?ﬁrgﬂglte"m%?l’ﬁ'ﬁ%‘f"ﬁé %fséeéltbp’lf“]l'zé&gé?m Ffe plastic |ayer

preferably is rmd@nuirr am;,vaasmssnategapﬁiélseosaitesvurelfhﬁﬁeamm D@skadieus techni ques,
such as sputter,| di tional | red | a%}é‘ asi ~z

for a
PCT/ US00/ 03644 9 ‘%1‘ e gé""@"d)‘m?"e‘?‘ﬁé‘ G SR TREPYS t“&'i“&‘reé’ét‘%aé | ayers, data
storage |ayer s,spmdngomeiswuwe 1ﬂcamefeﬂectﬁhlay6gafelaﬁﬁc head ddtesorpgeesent in the

pl astic |layer are pre fer el ss sur face features,and | astic
| ayer has pr efg PEBRY px5°t%° v %’b d'“f ?ﬁﬁléed%%t? Eaty%rsb P ae"é’ﬁffﬁ ‘Jgatl ng,
and/ or spray cdakmgbemhmnmimsradiar‘anmtangdmeal setdmdnon@nhagnetheealmmkaod 5

conprises: for qécg%g\{%s.p%eat%tslfr%cuslrlélbs'” tl?e afd eldltﬁ)rg\eg é}%lcal orc&m('::’caf’:1 data storage
| ayer onto the Su ra can conp ntroduci ng a nol ten

pol yner to a nudctniguws, mk@clmgphoa&vqrdnimnbmcnmpapr te the ldemogjtigreafhepl ast i ¢
substrate; gnd for g ? data storage | ayer onto said plastic substrate.
The net hod can O%tl onar y conprise form ng geographic |ocators on at | east
one side of said plastic substrate in situ. The nethod 10 may al so
optional Iy compri seAtBPHiisabTanibe faknaced B spfusy eedemgpdfor @Tﬁ%eré@ﬁ‘é‘? aphi ¢

locators. In yfbﬁpaalﬂéhtahﬁﬁveﬁﬂb&dhéMﬁe to hi\R r&TRtiRElaiols, b Aeinb@erdl@t @ conpri ses:
rotating a stora g conpri si a substrate havi ng at |least a plastic
portion and at 'f ?alg‘tcs ! ﬁftﬁa‘f“’%f@&f”cﬁ §“}5‘6‘§é‘d‘h‘c‘)ﬁ°*§f’l°¥>’e"é%‘f°"ﬁ?f@ysurface of

sai d substrat e;dedlied efitsbupgt. Whaeid @Edyd ih ttRlafl ark advafides matorhgs mediag@staedi a such
that said eper field js incident on.the data_ | ayer  .befor t can be
e dont - uphin SRR EUPY e M B PRVENG TGP BT PO he dat a
storage | ayer. afplicatonety of energy fields could be enployed, e.g.,
magnet o- opti c storage wherein a magnetic field and/or optical |aser are

used to wite %Epﬁﬂmgﬁﬁﬁhn%%dﬂ' lizing reflecting optics is used to
read. 20 Descrlptlon of the Drawings Figure 1 is a cross-secti onal

ilTustration of a phc%l;esgltt anvclan%\cl)\{x r%{atecg‘lco dgtg rs]t%{'atgé/ mesdy 1a as wrgi'l as methods for
making and processes for using the same. In some preferred embodiments, the
20  storage media comprises: a substrate comprised of at least one plastic resin portion,
and at least one data layer on the substrate wherein the data layer can be at least partly
read from, written to, or a combination thereof by at least one energy field, and

wherein when the energy field contacts the storage media said energy field is incident

upon the data layer before it could be incident upon the substrate.

25 In another embodiment, the data storage media comprises: a rigid
substrate, a plastic layer comprising surface features, and at least one additional layer
on the plastic layer. The plastic layer preferably is made from a resin capable of
withstanding various techniques, such as sputtering, for additional desired layers

3



enpl oying an optically clear substrate. Figure 2 is a cross-sectional
illustration of a read/wite system using one possi bl e enbodi nent of a
storage nedia of the present invention with a |ight inci dent 25 on the data
storage |l a out passing through the substrate. 172
PCT/ US00/ O%X% gure 3 is a cross-sectional illustrati on%sg(%‘?gﬁenbodi ment
of a magnetic data storage substrate of the present invention. Figure 4 is
a graph of flexural nodulus versus specific gravity for various fundanental
axi al nodal frequencies of a nonolithic disk having a 95 mm outer dianeter
by 0.8 mm t hi cluvbgmsg, g gefleetivs laysrs.alidaeaio uyes, dspeoiagt kyst, hxﬁcfmascsivc(f | exur al
nodul us di vi de r danmpi ng..c nt for various
peak to peak a%l}g% g‘lggﬁﬁf;& i;eat%:? glle%/%pe"ﬁ}% %:S{{c lzge{;ge %rgtfra S| n%sé%l dal | oad.
Figure 6 is a gur&ghfeatqusr ad dietplasip lamha‘smw&mlrtyrheai appbigdad theeubstratf usimguency f or
a 10 mult~ lay ol el i i ckness di sk
wth hom)geneog i (ggeérTElthdfr Eﬁ?a% Qn%@éé‘%% oﬂcgﬁﬁ%g'flg/%%nrw}“ é’erﬁﬁh@g? i's graph
representing ax:plaprlseh dpmareepiatic pbstritte falopediy fHmorg wdab\rsamgghyatontbhe first
fundament al fr eguencyie fBle ekl Yt edy g ected di sk)
130 mm out er di anet ertc yc .t nm tcﬁélngrksness lgg,gg :latlvxlﬁ?\ rr?ﬁiglédrl\@ous | ayers 15
of neat and reimko? plestc pyrtpipe poolify WidmiastiGubsgatg;fand finging p datestoragei ous
Cross-sect i onal,anghid i plabiRWebsRite. efm%m%%p%mﬁmnﬂﬁ&%% pd NVention
having a core/insert of material, or hollowor fil cavities, wth the
core/insert. dissqrpBilogaoss ap ptdess! onevids af smdnlasiip ﬁwbswm sitis Themaed i es. 20

Figure 22 i f am$aRO6HHIRMY cohpflst Rimih@mEufhEsagtIayet dShE gopghi@ non

locators.

=

In yet another embodiment, the method of storing data comprises: rotating a
storage media comprising a substrate having at least a plastic portion and at least one
data layer disposed on at least one surface of said substrate; directing an energy field

15  arsaid storage media such that said energy field is incident upon the data layer before
it can be incident upon the substrate; and retrieving information from the data storage
layer. A variety of energy fields could be employed, e.g., magneto-optic storage
wherein a magnetic field and/or optical laser are used to write but an optical beam

utilizing reflecting optics is used to read.
20 Description of the Drawings

Figure 1 1s a cross-sectional illustration of a prior art low areal density system

employing an optically clear substrate.

Figure 2 is a cross-sectional illustration of a read/write system using one
possible embodiment of a storage media of the present invention with a light incident

25  on the data storage layer without passing through the substrate.



honbgenous (ABA) substrate wth pits or grooves. Figures 23 and 24 are
cross-sectional views of additional enbodi nents of the present invention
illustrating a substrate having thin plastic film Figure 25 is a
cross-sectional mew of one enbodi nent of a tri-conmponent disk 25 of the
present inVeAVI8H. WD 00/ 48172 PCT/ US00/ 03644 Fi gur e PE/Pe0a3644
cross-sectional view of another enbodi nent of a disk of the present
invention secured with a clanp. Figure 27 is a cross-sectional view of yet
anot her enbodi ment of the present invention having a thin plastic elm

di sposed on a port FioreQfis Screseb&tioral Pukt@GondS ofiembadimbidt 454 fadneticv@tai OUS
enbodi nents of possible s ﬁ)strate eonetries for the substrate of the
present i nvent’it‘g?ﬁesﬁs ﬁ?%@ EPEesE YEMOP| ystrat e vari ous enbodi ments of
possi bl e core geonetries for the storage nedia of the present invention.
Fi gure 36 il l ust r aFsrefutkatraphied fewrabippdiluseersdsrspavifisigtamitafol @iomwm di sk via 10

chirp excitatigRizmih8 22B0N& G Libest Bl . o) exenpl ary,
not limting, mer el y iaﬁ ust ?gfeianél ‘Sone SPH{tﬁgd%{)}?éﬁF?g% m;enr%logi ments of the
present i nventdigmeterbep dimmpdickreseri ption of the Invention 15 The present

invention is directed to data storage. nedia partially or wholly conprised
of a plastic mater Fagure ST grafhlodspagtc fERlbss (lefurkisedullus ividéd ghparRal density

applications, first surface and.sinilar, applications,, wherein an energy
field inci dent S3AY} FEUY ‘@f%&%@e@%%wg%g%tﬂfﬁ%%mt%@ WD st or age
| ayers) w t houwhenlexdted byealSE siptisoidil ldad. cont acti ng the substrate. | n other
words, in contrast to conventional conpact disks 20 (CDs) and simlar

applications, the enef.gVs {iehdeJQ8s;: ate to
contact the data st%‘réaegeS Iéa.r?erepgr re ﬁ:’ég{i’x Jg%h{xﬁrggéﬁﬁﬁlgﬁg%étrate to the
readi ng devf cemulppayeriedienmppstef dhmmiogter digmeterdh 1 Aimghthigkeesy digrerithi t y

applications tg@n@g&g@gﬁeggg{egtagy@[nifgr%dw%;erexceed t hat of conventional CDs
and rel ated nedia. The Storage nedia, conpared to conventional CDs and

simlar nedia, shoyld have reduced axial 25 displacengnt when excited by
envi ronment al and/ OFF“F tlsalgfrf‘pg‘ﬁ%ﬂres?ﬂnﬂg ??%Sﬁ%l?ceﬁ‘%ﬁfagfo peak Trom vibration

at the first fundamental frequency for a multi-layered composite (ABA co-injected
disk) 130 mm outer diameter by 1.2 mm thickness disk having homogeneous layers

15  of neat and reinforced polymer.

Figures 8 to 21 illustrate various cross-sectional and top views of
embodiments of the present invention having a core/insert of material, or hollow or
filled cavities, with the core/insert disposed at various locations, with various

geometries.

20 Figure 22 is an embodiment similar to Figure 19 illustrating a non-

homogenous (ABA) substrate with pits or grooves.

Figures 23 and 24 are cross-sectional views of additional embodiments of the

present invention illustrating a substrate having thin plastic film.

Figure 235 is a cross-sectional view of one embodiment of a tri-component disk

25  of the present invention.



WO 00/ 48l 72 PCT/ US00/ 03644 surface quality denoted by fewer irregularities
or inperfections, and | ower rotating nonent of inertia (preferably about
5.5 slug- in or less, with about 4.5 slug-inZ or |ess nore preferred, and
about 4 0.5 3z or less especially preferred), anong lities.
Furt her rmre (?11e storage nedia preferably conprises ar egﬁ&/gge({l@%?es 5
exceedi ng about 5 Ghits/in', with greater than about 20 Ghits/inz nore
preferred, greater than about 50 Goits/ini especially preferred, and up to
or exceedi ng about 10U Goits/in'- anticipated. CGenerally, in high areal
density appli cat i orfédure 26as a cipssgectiBnaldypw of anpther embodymentobs disk digher ead/ wri t e
device is loca the surface of the storage nedia 10
(stand-of f di s%lg%g{elﬁve%dﬁlsgée%g?é SA%Iah‘@ hi gher the density sought, the closer
the read/ wite devi ce shaoul d be to the surface of .the storage nedia

Typical |y in these &G HibeEossEprtions] WAy obyes angihes sppedimed of MRBISENY v | ess t han
about 0.3 m | | igveites Bavingthin pladic Girh 8Bpok&ISH alphdibn afvdte. 760 nanoneters (nm .
For extrenely high density, the read/wite device is preferably extrenely
close, c.g.) less t 4 n ) fil ss than about
0.0l 3 p. fromthe th ea??gpot%oﬁlgggﬁ\éan% Je%b?‘ffmgmg& 5 lc S%Pacgrrent of the
substrat e shoulgepnizeies {of the eibstretd qfthcmemfmawtlan tol er abI e system defl ection

di stance in order to prevent damage to the read/wite device and/or storage

medi a surface duri nggudshB &t 3501sanelRousP6smeRst pbistiscorepetfiendanpl e, for a
disk ( 130 mmin outer di rrete 40 mMmjn inner diameter, and 1.2 mmin

t hi ckness) 20 &XMESIOR8EMA %fﬂé‘ﬂﬁifg’ﬁ iIYEo8r avi t at i onal | oadi ng of about 1 G
a resonant frequency of about 170 Hz, and a stand-off distance of about

0. 051 p., an axial lﬁttsw%dr@tretnimdrdalqhmkoutmepéakl withasldp emedisk vof | ess t han
about 250pvjn %‘g)fc%lraggi with less than about 125 especially preferred for
i nst ances mage to the substrate and/or the read/wite device is a
primary concern. Preferably, an_axi al displacenent in peak to peak 25
nmeasur enent of aboufhesbRYp desrrifed Eiguresgre meaghig be e’?B’fB]S‘Yc)F"tE‘E‘%‘gﬁ?eéfberred i's
mai ntai ned to ANSRAGEsIAROE T PottitiaPdaBudiméis (8 1ife prédbr: hvaftioabout 2 to about 10
mlliseconds (nsec) application tinme and nmai ntai ning such a di splacenent to
about 35 G s preferred. However, in other instances, e.g., those with a

| arger standoff distance (e.g., the about U 3U~ or nore stand-off) danage
to the head is not a dom nating issue WO 00/481?2 PCT/ US00/ 03644 but
rather, a very Depitedigserivtion efghedeventit®t and/or disk tilt is preferred to
allow for the optics to remain in focus since they may be incapabl e of
respondi ng 15 rapi dnerpadage&véﬂﬁmf @aﬁdctehejmtahtora'ghmedmﬁrﬁmyrbr\a}mual tilt and
tangential tilt are —~prefera n bout 1 each,
and nore prefer a"Bfmse(} rﬂé)Patg?f am gl}thgdtoffg Jny“rtfsé:g‘éhr afeﬁfa%nsﬁestl ng state
(i.e.) not spi rapplrcg)ons ﬁrseslsfuct@smd amearamjhadnonh wpdracmmrgy figld &ncidemuct | on of
several charactenis u si ze
Fequir ement s (Ioﬁn éardtatgg]tgx‘age lf'&er(u) coﬁlgc’ts, tpe &a C? ohage a erégglthag%or ah?asﬂ%nnxgss

(fl exural rmdultqrst)ntaamtkcbsnmty Inladtmdﬁ,mcmmastm cdnwgomb@mpwsdldmd st orage
nodul us, c r r radius 10
i ncreases, ﬂ%qu%)gﬁa %’I‘.gg%l y‘e&gg{ tthg tr“!‘ﬁteﬁra@idgiS “ﬁt}égesp ﬁrgqug Sﬁbs éA%/fe'br ation
condi tions al scontat the dafe sforagerialeney reflees baiikghroyghithelentstyate @éherreaéf@es its
sectional sti t <4ligs 5y HAGHERAGRN WihbihidhlaheaPiths aﬂlréﬂro&qﬁ@;@&r,gem&reases
Currently, the él mensi ons o Ple storage la are specified

i ndustry to enayhldy mpeerceeddlat prropyeaticapt(Rs a&i/raiafeéme@a sT*t?rS@@éeﬁﬁvﬂ a
rcading/writi ngcoﬁtﬁéfétpt@%onvgﬁimgﬁﬁmdls%ﬂaltrh&has;hgﬁlaggveq@gih@dtayw cally has an

i nner 15 dianmeter of up to about limeters (nmm) and an outer dianeter
of up to abbut dBBcsRePOYheypriedy, enwwﬁe%arrdrﬂﬁéraneraérrefae?nSoqfea&bout 15 mmto
about 40 mm and an outer dianeter of about 65 mmto about 130 mm generally
enpl oyed. The overall thickness typically enployed is about 0.8 mmto about
2.5 mMmm with a thickness up to about 1. f mmtypically preferred. Qher

di aneters and thi cknesses could be 20 enployed to obtain the desired
architecture. In addition to axial displacenent, stiffness affects the
fundanmental frequencies for vibration of the substrate. It has been

determ ned that the occurrence of the fundanental nodal frequency can be
adj ust ed based upon several factors, including naterial properties, e.g.,
the flexural nodulus, thickness, and/or the specific gravity 25
(S.G)/density of the substrate or design architecture, e.g.

internal /extetnal stiffeners. (Sec Figure 4) Since the nodal frequencies
define the frequency at which the substrate naturally resonates, displacing
the disk out of plane, it is preferred to have the substrate's first nodal
frequency outsr de of the stor age nedia's nor mal operating frequency Nor mal

o o I B I T . a2 1. . NN



WO 00/ 48172 PCT/ US00/ 03644 with greater than SO0 Hz anticipated for future
applications. Consequently, the substrate preferably possesses*a fl exural
nodul us/ density which places the first nodal frequency outside of the
storage nedia' s qperating frequency. As is evident fromFigure 4 (whos
properties’ %?oé“sggt forth in the Tabl e bel ow) the interri&® é‘?ﬁ"?{f‘i‘%"i p of

fl exural nodulus and specific gravity/density greatly effects the desired
substrate fl exural nodulus and density. Preferably, the stiffness should be
hi gh and the density should be low Typically, the flexural nodulus shoul d
be about 350 tdhebeanditpitnesbyfever fepgelartics &th(ﬂépﬁdn}; afd loge@atig, W th a

fl exural nodulus o bout p reat f I exural
nodul us of abolf™ 6% ﬁ?a(P’egFabg g%ﬁtg Slgg&eg g™ ‘Vﬁ}fg gl(grs‘élé'm Po%%hi 1 e the
speci fi c gravihyre psfepedterabbity Oalgil’ ofle§s cqrecihlygsefervid), hmangsyteci fic gravity
of about 1.3 or S [ referre i f.ic of about 1.0 or
| ess especi al K yualﬂ)tﬁreeéfm}a O’% e S)r%er{leﬁi%pgeferﬁ}p%f%?nf mga]% S}U)ésdue to the snall
st and- of f db st eneding evpl ifylad/uandﬂtglmtedéhreabeut%@ltﬂﬁf wt: p@fenscur face
roughness on c¢ a t e a high
surface qualit ,cart%g{a{l%l%ﬁ ar ? S/Enng#gmaugp %gﬁg §IH1@ tg?r(])er?%t%@g J’bgllltr:}%%here t he
data is storedGbitsfie antiviratedd be substantially flat to inhibit danmage to the
read/ wite device or surface of the storage nedia, and to enable accurate

data deposit and r effdr@ah mgl?a@iua&ab} Wpplidahiéhs SLUDSLEBIEDIHAS odkealegast a
portion of its surface w.th an average surface roughness as neasured

by atomic for cB®FRUPBEARYISH)Ss 1g5ated adalively gigsedp B furres G)‘GSFQF?&%"F‘B%B

preferably 1o t Rtafd- muugrhtw)s Sn S¥nerhIChS highea the a0t solght, thetderiir € pr ef er abl y
wi th a roughness

Rou hne S ally an average
of a5 On by | et ASS shooRihe Fe b Ren et SoHeE Mt ANBALERGr  he
surface, whi ChmlstSnc‘ésyﬂhb@tﬁddl—qff(ﬁs‘iarﬁﬁlﬁga@ﬂllpfessahaia alsmit mynﬂlhmmnﬁa) can be up to

about 100 t1, wt 10 ~ r oab ut 5 .8.
especial ly pr ety E%@QSS\LW?%OP Bé’%'}"mtegrs;%’% E%r e?‘fr%”i’e elgg" %3?1? %nown as
‘run-out”), a susti@déviahd preféidy cwsminﬁy tlagece. g Sess titan stlohy0.G6k @dcrafs i dges or
val | eys) i es i.al n- out bout, 100p can be
enpl oyed, \?\/Isth joftenfeystlgm%tf {6&1? th fue ?Ions]p uentp %eaxua a run-out up to
about Sp especiligildcyment eﬂ“thﬁmwateélﬁuwbnesfﬁcwrdy teyqah@altblyralaﬂsvamr age of the
area of the en i mal |
stand-of f di st gérg%glsog di§J§m)ﬂdn orXéQto%Qévéﬁ;dgxﬁa%Pg&é{gQ&&&g ﬁé[lcgégdljj gtt% ;rl%léS commonl y
known as edge- fnedia Sueilﬂcesikvngj‘uifrmwn@avpre]al@beondlamgéorteoammfqreebélﬁ(M'i@te devi ce.
The substrate Em”%gem}l&te?%@mﬁnd'ln&tdlmte erld p{)mlnqﬁﬁnc a_bOUt 8p,, with

| ess than about Sp. preferred | ess t 1an out 3p especially preferred,
with a edged| i ppeticaping hsimisejdal B@@@tlﬁﬂf}hlﬁadaﬂwlﬁ@b%@o@afiﬁp@ﬁ qqeatcy eind | ess t han
about SOOp esp%ﬁ'vhﬁzm@mr{d%msm@e o?fawua@@%meﬂlaﬁaﬁd@sﬁala%eﬁﬁgeakn a variety
of systens, sone of which will enploy a restraining device necessitating
consi deration #fpeakpeapyiarcst Qfé“é%‘}laftﬁbo‘ttﬁéo“s‘ﬂﬁsﬁeﬁﬁlﬁ with Iegithag abasPAir i t e system

whi ch enpl oys  gpbdidyBrefdtedsor REtarRbHen BAGEE BRI sMkuElEMld%e hE Ra&REr € t he
storage nedia, the substrate should have a sufficient %“ eld stress 10 (at

least in the cOfYio4dt? PEmay cgpcermn Brefezably, afjaiahdisplpsomentin P¢a 'URF8Y d nechani cal

decay (bot hrsbaggguidpen of dvo® 5amddrq>erss mmnmsum &)]ess peferrét, sirina@Rd Medi a havi ng
an outer di aneter of about that_ will be secured

within a rest réﬂarﬁh?ﬁnlfé\‘fluﬂ’é)fél?°“hzsrc‘é§d‘1‘%ai‘ fbéutszytgf‘@ﬂﬁ 10gpilisespndst i ¢ resins to
be used have a(rﬁs]’eafaﬁ;ﬂi’c&@nﬁmebﬁﬁ idinffisg @th abglcentenD@@bAsIs @& greater, with a
yield stress exc about 000 Si peC| |1y 15 ferred. In the case
of filled engi R€ CFF X & ‘IL‘ré'és PRES e g’ﬁ %iaé%;ﬁfrétf"?i@ggg?mﬁr e obt ai nabl e,
and yield stregsg.excbadiag abﬁnnetstzihﬁt,oﬂmhﬁgmmdxs h¢pd fis 1 CidbirenatiiCibsué pSi ) ar c
preferred, with greater than about 15,000 psi especially preferred. Sone
such di sks are illustrated in Figures 2; to 27. Figure 25 illustrates a

di sk 200 having a pol ynmer surface 202, filled or hollow core 204, with a
central




20 portion 206 of a material conprising a higher yield stress than the
pl astic 202) such as a netal (e.g., alumnun), glass, ceramc, netal-matrix
conposite, and alloys and conbi nati ons conprising at | east one of the

f or egoi ng, e like. Figure 26 illustrates a di sk hguvi jgh yield
stress cenvtvélg(?“s?o‘}grti on 206 attached to a clanp 208. Nbaﬁe’mlg%g&% gure 27

illustrates yet another enbodi nent wherein the polynmer 25 is a thin film
over a core 204" conposed of the sane nmaterial as the central portion 206.
For exanple, the core can be netal with a plastic film202 di sposed over a
portion or allbwfatiieha verylaw axiaddisplagn@0 i@t Ak RICE/PidBD0d @38av f€trvent i onal

substrates, e. gy BN o e Iy - tic
overl ay, have g’te%t?; g ’PSS“ Cglglseg%)??%@ﬁ%ﬁﬁ%ﬁﬁ%oﬂd%ﬁ{glg&?(%lﬁ%g' s nodul us
of about 70 gi gdpraklesatls TEPayximem thdbilbard danggntis] tilf avondegendentiydul us of about

200 GPa), a Ieyr@%emag%%&mzn 'tgh?ab&%ﬁ@ﬁﬁrg Fﬁefeﬁigf‘yg@sq h bR st i c

substrates. It was unexpect ed ound t anpi ng coefficient of a
mat eri al i s5i nprehtmeaureddn esting state Kie. defepibeis®dd stiffness of plastic
substrates as conpared to alum num Consequently, morder to mnimze
effects of vibrati ame absttabeaxdi ddplacéiat ¥ b BGSHoAloBSirl cABARHsis, properties of

t he substrate can be. adjusteqd t nahl e danpi ng. capabi lities. Vibration
danping is achl“g\')%‘ag’ibﬁt AﬁHﬁgﬁgf"aﬁ‘e3@%%‘@,re?"&%@%&ﬁﬁf’é‘??%‘verir%eﬂi ng an
appropri at e 10thiRidss)gisdafiepaileass anbilg) e tdery) Paissoh'Dradib, a8 msdusce and an
obj ect to be vibrated. r ef.fective i.ng, .the terjal shoul d absorb
and/ or di ssi paf® S?Oﬁa(ge énﬁgu(r?'ff’yangfo'?/l?"baillg?siq%ﬁn?%{ ?@ﬁ) St ﬁggle?ﬁ“éﬁbtﬁr r?‘ﬁué mat eri al
as energy (le. gingcrehresthc exidrdipplhceammaoé tht didk esleshodisnd tibmfiongloadiams slkvear i ng or
bulk compressi o, and,eXRAYI R Rhest 8L S 8o iR RE0:E! ASLI ©
materials, such as pf’as IC resins. . There exists Both a storage | S nodul us
and a | oss nodus axsal diStlorage innpaed. BreRlyr tbsdntwioss afsbd torsgeinfefliness and | oss

nodul us represent.s. Ml SCO i f . Fo i Ving a

oti ffness | eos TP Esd ARl b LhRRTR 00 AP LARRTRALEAR 1Y Dove

mechani cal danpidigg/ wofefdedicenContdpéntlnabe tosage medin gtpicallyofas erthiendross nodul us
over the stjqr agﬁm%%'i‘l]ﬁjt%)ab&lft 4(915&12{16%58 mgnﬁglgol&er &)x?lﬁéer.%tfu otgﬁﬁp Pfpat ure of

75F (about 24C), wth a mechani c ahpi'ng coefficien greater than
about 0.10 at =M EEFeEniith an ipfer dametprof fhopt Sdum toradoys 4reahand aeeliter danpi ng

coef ficient of 4reat @tbdu@nA Ry 30k amBbncl SRMEIAL ¥hfovefn 75F especi al Iy

preferred. In addition, the danping propertiés of the material may be
optim zed suchthigkagss typigsllygmplogegueabeyt Oriem tocabpis 2 atrem.evitharipjeknes up ot er est, t he

danpi ng coef fi gi@ni 2 Wal tifcally pdRRS. Mfler Bi5 AR P HlIMLBgedEsl bed val ue. In some
enbodi nents, the tenperature range of interest and frequency range for

appl i cabi | iy &PrlpYed At drgirqdrchibsivee: 75F (24C) and about 2 Hz to about |
50F (65.5C) and about 400 Hz preferred, with 11

In addition to axial displacement, stiffness affects the fundamental frequencies
for vibration of the substrate. It has been determined that the occurrence of the
fundamental modal frequency can be adjusted based upon several factors, including
material properties, €.g., the flexural modulus, thickness, and/or the specific gravity

25  (8.G.)/density of the substrate or design architecture, e.g. internal/external stiffeners.
(Sec Figure 4) Since the modal frequencies define the frequency at which the
substrate naturally resonates, displacing the disk out of plane, it is preferred to have
the substrate’s first modal frequency outside of the storage media’s normal operating

frequency. Normal operating frequencies are typically about 20 Hz to about 500 Hz,

8



wo o00i 4si ~2 PCT/ US00/ 03644 about 32F (0C) and about 2 Hz to about 200F
(93.3C and about 500 13z nore preferred. Figures S and 7 représent the

rel ati onshi p between axial displacenent for a 1 G sinusoidal vibration |oad
for various material properties and fixed geonetries. S Figure 6 shows that
t he danpi nf %cY&¥77 ci ent does not effect the first nodal PFF&EQP@HW whi | e
Figure ? shows the effects of axial displacenent on the first nodal
frequency. Mechanical Input Properties for 130 mm ABA Co-Injected

D skStructu reMateri al St orage Modul us (psi) Danpi ng Coeffi ci ent Poi sson's

Rat i 0S. G Ski nNeth greater than 500 Hz anticipated for future applications. Consequently, the

Resi n3. 15E+0S0. Q330. 38S1..2001. 25E+060, 0400. 37S1. 3151. 25E+060. 0600. 37S1. 320C
oreFilled Syst é'ﬂ’it.‘aﬁ%@%lld? 5‘3?6"65?"%7g?‘.“?k@i‘?“%ﬁéﬁ‘ﬁ%b?"%‘ﬁbb‘?@?@i?‘?EW%rrpi ng,
alsor eL erred tf@qlaﬁcydat@nggi_stittl_mgsxorig?mebﬁsaﬁéfdtﬂgﬁghukllrc&pugn edidsabgt y Of . )
approaches such. as addi ti on of an_ener orhi nqg conponent. or roug
slip 10 rrechanirl}égﬁ’g 4?%’9"3? Bﬁoﬁeéu‘:\ﬁéﬁpisﬁggthf‘f'ﬁ’?g%/bé‘?]éeiodv)%&‘%frbﬁ?%‘f’?f PRYents. Usef ul
nat eri a: s t_r5a':1 ﬂﬁs_axyaé 'mmrd lowed iplee‘ﬁdgr@(lmym_gnsnhgﬁmte&‘édtshé dbsl_rddrsﬁ:ﬂsmdff el astitc f
materials wit | i ng,capahil.itie ... a,danping, coefficient o
greater than al%’ﬁ"?al g’ 'g%,amg%e@ lglalsi}re\f/eﬁ#baﬁ’le%tgfggsrsﬁlﬁ%’gﬂ?fﬂpgg@g%ﬁ‘? “hbbers,

si | i cone r ubberskoulddetadiTypieallyuthb Bexgral medubug shoukirve abanb@ntimusapdpouedsher

rubbers, ~sobu - . i yan r er. 1 Snitrite
ni bbers, chlor %%Jrsg%ge ‘?ﬁ‘gg‘resﬁ gfgrg Q#’%%Eﬁ"?‘%ﬁ&%&@%@la@"e“??@l k@ﬁte%?g’ﬁ% 'ysul fi de
rubbers and f| wefamd andfiramral fdoluk ofrbmuw 1 §UPEps of gredtardspagally preferred,

ol yst yr enegpol yi l. j =N . Pat ent No.
R obs Yo (hi RIEARLENS. GARD BT HEN AR dRE SIS g or D T

el ast oneri ¢ nateyu b o1 less motewpifatgdpod ¢ snedfihgranasy of about 1.0 or less especially

preferred.

As with the axial displacement, due to the small stand-off distances employed
and the deleterious effect of surface roughness on carrier-to-noise ratio, the substrate
15  should have a high surface quality, particularly in the area of the storage media where
the data is stored, and should be substantially flat to inhibit damage to the read/write
device or surface of the storage media, and to enable accurate data deposit and
tetrieval. Preferably, the substrate has at least a portion of its surface with an average
surface roughness ((R,) as measured by atomic force microscopy) of less than about
20 100 Angstroms (A), preferably with a roughness of less than about 10A, and more
preferably with a roughness of less than about SA. (Roughness is typically an
average of a 10p by 10p area of the substrate ) The microwaviness of the surface,
which is typically an average of a | mm by | mm area, can be up to about 100 A, with
up to about 10 A preferred, and up to about 5 A especially preferred. With respect to
25  the flatness (also known as “run-out”), a substantially flat substratc essentially free of
ridges or valleys, is especially preferred. A run-out of up to about 100p can be
employed, with a run-out of up to about 10y preferred, and a run-out up to about 5p

especially preferred. (Flatness is typically an average of the area of the entire disk.)



12 WO 00/ 48172 PCT/ USO0/ 03644 and conbi nati ons conprising at | east one of
the foregoing,’ anong others. Vibrationdanping materials also include resins
in which [ arge anounts of particles (such as ferrites, nmetals, ceram cs and
the like), ofoghfs, (such as of talc, mca and the like), padi¥afkqus fibers
(such as zinc oxide, wollastonite, carbon fibers, glass fibers) and the
like), and m xtures conprising at |east one of the foregoing, can be

enpl oyed. M crofibers, fibrils, nanotubes, and whiskers, foaned and
honeyconbed structures may al so be useful as are various conbinations of
the foregoi ng. |n adigiueh wllsend-ofF distpncps srodeeat or neas heeigrpf theisuistrald. spl acenent
through the usgofofl3RRivAGs B GRPLS D, dihaSBShEAL e Bl dllap! acement

can be reduced by utilizin bration danping nmaterial in
restraini ng devihe gibstgnte shpyl Vﬁge@t’-ﬂlﬁéﬁlahté‘fleﬁsﬁh%n a3t iy “t"lhéesﬁthmtrate The

addi tion of VvisgQn6hpafehtd, mtnesghamompte%ﬁﬁmﬂd bﬁ;mallhm ! anp and
substrate effectlvely reduces axial displacenent of the disk corrpared to

the same st ructofiees Hinahent B0 neeletsdi and (pes thansbeyn a00p RS eip hemeferradn e

vi brati on-danpi ng material should preferably have a danping coefficient

hi gher than the danﬁlierkg)raigememme&fnfbboieénta\afletp hesystersk sened whiab @1 and a
nmodul us of el asti reduce cree rt| e.g., a

nodul us of el astP& F t%esg?‘g‘é{ (gerv lcfﬂ Ched att)m%ufo"?ger nonopsu?é F 0Fy (%?heerl al s t hat may
i nprove the darspbshge. chalamﬂ/emtespstmwmfsh ¢xﬁ1ﬂoyshamp,|mb,louokeereésashmg: materi al s
0N daTP! 10ERRAN o5 nSE AL SR BEH SORBE S ARLY T ©
rubbers, silicone rubbers, butadrene rubbers, | soputyl ene rubbers,

pol yet her r Lﬂ)bdm&ic;astzmthe—SMt g¢a@tﬁ§xem§mmmm®vtc®pmwmen®hawdl dewcﬂwﬂnat e

rubber, nitrit r

pol yet hyI ene, |te)bca)l egggcﬁ‘ftﬁncf aﬁ%@ Eﬁﬂﬁf{;&%&%ﬁ%g%%&%&k%@ a?%toﬂpol yners

i ncl udi ng pol ysctfylvosh@npmlt%bswpﬂ(ém@, ol Yrseuedswithin farsstd@mrdp\b@@f fn U S
Patent No. 4, 98Zahdfe sytstl@ﬁrtnp;ms%;eg,ﬁs@h@%@mwmmﬁlelak&ss afraeduvd' ng

pol yur et hanes, and corbi nations thereof, anong ot hers. Foamed or honeyconb
25 structures cHMOabopeEer widrayield Qrepfercepding 2pput Mﬁ@ ehewtdidiyt the stability
and life of 1§ he, st agtndEd cﬁ“ﬁh@d éﬂ%lﬁeeh ﬂhsﬁ@%h?ﬂ@her%ieﬁl@hkésés RS and

hygrot hermal properties. A substrate w her mal "and noi st ure di nensi onal
stab~lities at &ingblpardyield sigst sresding eboyt 1908 rouadipebiseratoPhgsi ¥hper at ur e

range of the stQi@eq wRiiéus aviidus 60TR: Qyedhiyblchntder mal and 13 WO
00/ 48172 PCT/ US00/ 03644 m)l sture gtab%tf%s aw]t err;peratures of about -6C

(21 F) to about 40C |y .acce tab ties within
tenperatures of abol § lfks%gl‘—lf aé%d%g‘ﬁ?rg%%d“%l %t}fsg?l?ed, and
stabilities w tdiskr200 Bavpgraa;blymensr,uﬂ:icea&mwlled]ofﬁm)l(o?yE))reum alputentr@lOC ( 2| 2F)
especial l y Ré e];ﬁe)l’ 10n‘186c%mttenal camp%/%nrél %tt grnYé]Js(?rcﬁl aflﬂ%hc:é)?ast O? su%ars he storage

media may bé e oye Yore as: (1) a
heat di st orti ore mesies atlumieungr gas, ecramhanctabx@mx c@@p?os(te add)dHpys amit h greater

than about 80C QLELEALEdmlals §iGSREIHAGL B SLGR ML SfBIER Y equal to or

better than that o ased pol onate resi and (3) good
hygr ot her mal pridptmtes se@skslmrlhg@hah ywlhetreswgtrarl pareonP@6 attaqhad tesd gJariif | cant | y

change shape. - SURN\ASHAN Ffurc' iRkl YRl BRbMimdnfoncdtBL bl S DI SLur e
content vanes |ess than about 1.0% at e(;.] brium wth [ess than about

0.5% at equitfi bispthin Wm@erpﬁrcetcép‘i E9PosdP }hegasnetl??éﬁﬁ'aléb&%c‘@amﬂ equi | i brium
especi al 'y prefgys f6hexsHIE the oS ban®R Adlal W dSpiffic #RHZ02bisHRM over a

portion or all of the core.
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relative humdity after 4 weeks. In order to address the above design

i ssues, this substrate can be honbgenous 15 or non-honobgenous, "and can have
nuner ous georretri es. The honpgenous substrate can be a plastic which is
substanti al, ljd or may contain a varying degree of pe{/%q Yesr One or
nor e caV|t|es /?és?ee Figures 15, 16 17, and 33 to 35). As IS | ustrated in
these F figures, the density of the substrate can be reduced by enpl oyi ng
one or nore hollow cavities (holes, bubbles) ribs, passageways, webs, etc.)
Wi thin the 20 substrate while maintaining a sufficiently snooth surface

ei ther by contai ni ngonvérsiowdwibstiates, evii, rlvmmnutnived sarbsit subtteteowithqutait i | i zi ng a

coating over teuRthak s | dof 1 ARRR Al WIEABYALOIIRL! AARLP N data

wll be stored Si ze, l'ocation o e cav |es I's based upon
t he above nent iaberedd ﬂé@iﬂﬁgﬁs (Qﬂai@rﬁcarammlth@x\@m emoduifsef stiop'?00 6PHi gure 17,

the cavities medaﬁabgéma%ﬁ&ﬁﬁas@@ea actidVed it AhsidLBARIS! 11 ks L hE Substrate
such that the central area of the substrate, which may be secured to the

hub of the n§ed|“ae’iPE“é‘?§}W§P‘Fldéha§‘}a§ﬂ@rﬂlngﬁa@ﬁ‘tl%o?ﬁa%t?ﬁ&hlﬁW@Fé‘téqcrf@ﬁgt h while
the outer peri phededrefbd stnhﬁesw%%ﬁcaswmm@ssas c@‘rﬁiﬁé&%‘i‘o &i@xﬂﬁh&k@r@@hubﬂ?@” i al

i ssues. As can be seen in Fi gures 4, and 33 to 35, the cavity can
have various gdbpiderte wiinips eisetp Of"(‘,*l!i?‘\?éﬂfth?ﬁ%@VISM@&Q/@W@@)nvexo concave,

14 WD 001 4817%2, ngs/mgmgﬁé&m%QM%QT@&M@%%H@QEBA@KQGSCQ’ﬁb\{%m and the
i ke), sizes (wdth) |ength and hei ght and | ocations throughout the

substrate (int ¢RRPIPE 8AENIEVES igmepnsel feAsTelor drmpletainseng HeEPRioRTEle di ameter, or

any |hocatl of t h;&ﬁx%hﬁih‘ﬁ@@ﬁh}mblﬁﬁ&wé‘eﬁ@ vkb&nbﬂ&ﬁfc@@rmrhﬂfébjiefi@o QRIvisraRRret €. Ehe
non- honbgenous strate can pl ast iller re, .or other
rei nf or cenent (f?fu oqtixe damping fhe %‘9““@8‘%”8‘3)%%&%?’@1%?"&?? 5‘Pergyc5’i? V‘?’B‘H‘Bﬁ nati ons
t hereof (see Fltgmrnesedahrbl(ghz%_)mateﬁmalsSnesngM@ left chd?i@v)\t&fvbﬂd&q glfemdoigs and as

stated below in,greater il, the teri al ometr, | ocation, and size
of the i nsert/d’(gai%ér 3@?‘?&%&8‘3&%’%“%‘%%@"%?&‘ ‘ggﬁ npagi lddress t he vari ous

design criteria; such as interconnecting or separate, solid or non-solid,
pl at es, web desi gnsForiisee-elesti¢ mpierialsssuck dscoeistipresinsy there envisssshoth antassge 10 di anet er

and/ or out efs di rﬁgﬁﬁﬁlggnd'a'}&gﬁxbﬁrlust @Qragé%gﬂjlhﬁ ’reprQénEs%mstlc%'ﬁfoJs zﬁmﬁtlosg esi gns,

finger or directional design, concentnc stiffeners, part sur f ace,
vel ded, bonded,masplugreerssrats Vistowsistitiess.chnip plamed roesia hapinge stiffnprg loat thineast one of

the for egoi ng. Refifi, htngpr&fareﬁltﬂwa@&bz?ateth@v%ecﬁmgamaﬁfa% EoeffRieUbSt rat e can

have a reinforcenent that conprises substantially all the volune of the
substrate such @¢figgd as the ratio of the loss modulus over the storage modulus) of greater than

about 0.05 at a temperature of 75°F (about 24°C), with a mechanical damping
20  coefficient of greater than about 0.10 at a temperature of 75°F preferred, and a
mechanical damping coefficient of greater than about 0.15 at a temperature of 75°F

especially preferred.

In addition, the damping propertics of the material may be optimized such
that, for a frequency and temperature range of interest, the damping coefficient value
25  does not drop below the desired value. In some embodiments, the temperature range
of interest and frequency range for applicability of the dampening is about 75°F
(24°C) and about 2 Hz to about 150°F (65.5°C) and about 400 Hz preferred, with
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15 the majority of the plastic is nerely di sposed near the surface of the
substrate, e.g., as athin film In this enbodi nent, the core, which forns
the majority of the substrate, can have a thickness up to about 2.5 nm
with a thi $7,0f about 0.75 mmto about 2.0 nm prefe about 0.8
mmto abou‘t%?&@ nm especially preferred. As is illust raf&ﬁﬂsooﬁﬁ%

plastic filmcan be disposed on one or both sides of the core (e.g., 20
netal, ceramc, glass, or the like). Typically a plastic filmhaving a

t hi ckness of about SOp. or |ess can be enployed, with a thickness of about
20p or |ess pr efoer Y280(0°Regd ek esidz tohbash 210793 B1E) asdiddetrsae Bz merehonpgenous or
non- honogenous, gontains hollow or filled cavities, or reinforcement, its
geonetry as wel a8  t he geonetry of the core/insertireinforcenent, can al so
be adj usted, interchangeabl to 25 address various of the desi gn factors.
Referring to Figuré ég“BEStsén‘éﬁrepRﬁP‘itB‘iféla%PPf‘é‘t’@n&ﬁéi displagsmendfera ! geonet ri es,

respectively, Gnauskial ﬁb&@ﬁ&n@éﬂdlfﬁr'vbﬂou@Qnﬂtﬁxtlﬂﬂxtop&héscékcﬂﬂ)&age&&ﬂ%ﬁ' ng on one or
bot h si des, convex or concave on one_or cunbi nati ons

conmprising at FBIEO shayes thyf the H@“%’&C@@fﬁ?‘ﬁ@d“fisot effm*e@r%a*ﬂ?%ffﬁewcwsom 03644
Adj usting the gemmEEly7 Qhovshie eSldisdfiamibialipRAMBS TR HirRWldilifRiueady. t he moment
of inertia of the substrate when rotati ng and control of the nodal
responses, i.e. the i i ppdal shapes
(as shown in Figur 0 bn sect i onal
vari ations in dengsieni|npMategil pl Eﬂﬂﬁigeand/ DEmpingl| clIPoEsEBnG;K’ISSG. As stated
above, the preferrled dgsign isj|a HQStrat(? Baw ng first nodpl resonance
frequency out si de [oft He frequené’ﬁ’ Pihge ¥8 storagp nedia is
desi gned Anot her rnanner] of addnesgpsi)g t he vari ous desi gn|criteria for the

storage nedia is gddressingits—us chas 1 tsloperating rof ati onal speed
which effects the [sPéed Nearegn, ?'E’%J’B?it b c8be st dFas r pl#i%|ed.
Conventional |y, dyring [US€, STOragsE+08d| a Dasy been g vkat FU3mt | @ const ant
speed. The nedia ijs brqught tolits operhting rotational speed]prior to any
reading or writind. Hovever, thel'&¥Pagk nBUf% can G¥5rof k%] at a vari ed
speed where the spe@ge Ncrigases Uu¥A0g Peagorpe PergPgS Wikise} decr easi ng
during normal use |periqds; or notational speed can be vafied |n order to
mai ntain 15 constgnt |i|neX#Pellocity at|different areas pf the disk (e.g.,
inner vs. outer difametgr). Such Op&egi N Ghbd e ila gd7s!  PoOBIp ponserve
energy and potentilally isender done design criterila nore [nportant. Such
criteria include, e.g,, nonment of inertia, nodulus, density,

vi scoel asticity, thickness, and/or dianeter to nanme a few Storage nedi a
devi ces t hat changa)ﬁ@a@dﬂsormfk&dnanwaﬁf,entnlgaﬁewich{eeaaahwugﬁaganeryrmrrent of
inertia and 20 densi ioh € b g creased rir)F)ortance as hcon;g?

constant speed a’EPéW]I&eég oh pg 0% g lbo’ﬁlo a%?‘ﬁ?rgﬁlalégf PR R 1ﬁpproprl ate
properties Hndneeannies @nplioy ediowdilltl endstibftcirgtagentsC iseful naanalialdthac oat | ng.
However, the pl st ;ovc?r?udarg'n Rech%aapg‘rllgslhces 19J]uw ]tagcmaﬂmals t\gpl b & Ub§nequent
processi ng paran%f e P 5 f 'on o sequent §ersn}p Such as
sputtering (i. eapablbnqséq’alammsmglweffmeatrwgemremm@tabﬁustuch’ZzGOC

vulcanized rubbers, acrylic rubbers, silicone rubbers, butadiene rubbers, isobutylene

rubbers, polyether rubbers, 1sobutylene-1soprenc copolymers and isocyanate rubber,
15 nitrile rubbers, chloroprene rubbers, chlorosulfonated polyethylene, polysulfide

rubbers and fluorine rubber, block copolymers including polystyrene-polyisoprene

copolymers such as described in U.S. Patent No. 4,987,194 (which is incorporated

heren by reference), thermoplastic elastomeric materials, including polyurethanes,
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25 (typically up to or exceedi ng about 300C) for nagnetic nedia, and

t enperatures of about room tenperature (about 25C) up to about “1 SOC for
magneto-optic nmedia). That is, it is desirable for the plastic to have
sufficient thermaz stability to prevent deformation during the deposition
steps. For Hﬂ&i‘.é?. c nedia, appropriate plastics incl ude® fﬁg?% fhstics with
glass transition tenperatures greater than about |50C 16 V\D 00/ 48172
PCT/ US0O0/ 03644 with greater than about 200C preferred (e.g.,

pol yet heri m des, pol yetheretherketones, polysulfones, polyethersulfones,

pol yet her et her aud <fan1besuonpodnmnheglgﬂl@st@nebfhwfsx;egm yrhongdesrs. Nitgdtoleat

pol ycar bonat es, et.c. rlashv Ias transitio lenperatures

et .
greater than at%rﬁ '?gbfflansﬁlrsgmcu Ferred,” suc mou“ °f8i"ﬁ§?sl‘?r‘%°ge in 5 which

sul f onedi ani | i fgrips, m)aysdaeamdsamhhlals:) Ifekees (ssdhasbf thluim-lda gndrthe like), and

m phenyl enedi agi n 0, such, as Probim de
(or the dry povxfirl ‘r?ls S@ﬁ? @QF‘% r?c o“@%ﬁ'?ébgﬁ%%mn%ggﬁbe&?ﬁ{}h Chem cal );
conbi nati ons cdlﬂ!p)ral@mwgurascotne’asrtg a@)h:est otfe of e fdregogoiambg engrayedt her s.
Additionally, i 1ol W= o) hek pplication
10 provided thé\hltctgtr’e?rsggtz# ppoé)sueérsssatn ngez:gtg%{n%ﬁng\%vo%ﬁgqﬂbe@ rl(;auglgfegrrpl ng
conditions to peaymise be usehikas prgyariphs eqmbingtiens pbile Hrpgbiage features. As vari ous
applications may require polynmers with different glass transition
tenperatures, il mawm a@ﬁtlc?ldb(%Hﬁ@&e@mre&l@m@Qxx?@hsﬁla&eﬁxeﬁdﬁrlﬂ@] theh@e & giss )
transition tenperature of a plastic pol ymer, copo or end) to
achi eve a fi| m%PpPiRe PAEiaL hFé‘H’S@“‘aé’gﬂfiFBﬂﬁ?P‘f‘?t(ﬁ?F Regryesd Plézmg‘Fo this end,
15 pol yner il endigtios ﬂﬂﬁ'pllfg&ndtdﬁl@lﬁﬁt}ﬂeﬁﬁﬁmb@&vicﬂ okblﬁnpd%’ﬁu&ﬁﬁre Nhat hdidsS534, 602 (tO

Lupi nski and Col e,, 1996 ed i n repar.ation of the coating
solution. 1 Aot SRR E Py BB BEPURERNS. vari bl e
glass transiti atantpeﬂmﬁbmamreﬂf@nm‘ly ahl(ZcEEaxihgdlfﬁletce’mﬁbﬁUhe d3R@6mpasg@ite possi bl e

exanpl es_ of p| 31%3'[ slar(r:lg s&u@t%le%lﬁ?utg-x ﬁnc ncc d}rr?egl ¥he.’v1b?z‘1rtrllo)r§ pxr&;‘i’n\sg 20
crystalline and sem -crystalline errm I'c materia 0 i nyl

chl ori de, pol yoilaeefrlamowd prefenaly haye aldmlpmg)toeﬂﬁmmtﬂlederttlmp tHeldarexang and cyclic

pol yol efi ns, a”%éfgé%% ?thﬂ%%%%ﬁ&?%c? {iBodu 'oPJl sﬁﬁ&%%h%ﬁd%ﬁ oq¥du e)

pol ypr opyl ene yesters (inc | mted to,
pol yet hyl ene t erephipeaticatess, apoliybanfglagnry greate tian htmutd0kpsi. Useful
pol ycycl ohexyl - S,
pol ysul f ones Zﬁ%%ﬁﬁﬁnﬁﬁgsgmaﬂ%?&%gﬁﬁ?e L%}g,s “ﬁg"e‘)r'%d’gﬁéé‘%/‘gg'a%%l ysul f ones,
and the |ike), msriglswithbigh damglingecpnsbilitigsnsugleas vulgeniizpd rubbars, saylicawbers,

pol yphenyl ene Ssmcf)ﬂe(#%ers%q{amgﬂeh@(fbergq;og ner@lﬁ)le%ﬁ;o ﬁ]ﬁl’%tﬁ)@l@ ketones, ABS
resins, pol zostyr enes (I ncluding) but no limted to, hydrogenated

pol yst yr ene gg‘mems'efezéqpreee %ﬂﬁﬁl‘y‘a?‘éé‘tdl IgoCyFE Rty B YAT.aYfELE rubbeﬂs FEPEPEHexy)
et hyl ene, styr efesenRedsiionstéd golyeBylesd YRIGICALEERI 284 fitoriahyskt de, and the
like), 17 block copolymers including polystyrene-polyisoprene copolymers such as described

in U.S. Patent No. 4,987,194, thermoplastic elastomeric materials, including

polyurethanes, and combinations thereof, among others. Foamed or honeycomb

25  structures can also be useful.

Other factors which effect the stability and life of the storage media relate to
dimensional stabilities and hygrothermal properties. A substrate with thermal and
moisture dimensional stabilities at temperatures within the storage and operating

temperature range of the storage media should be employed with thermal and
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WO 001 48172 PCT/ US00/ 03644 pol ybut adi ene, pol yacryl ates (including, but not
limted to, polynethylnmethacrylate, nethyl nethacryl ate-polyimde
copolynmers, and the like), polyacrylonitrile, polyacetals, polycarbonates,
pol yphenyl ers (including, but not limted to, th d from

2, 6-di net h‘?p%ﬂgstﬁ%l and copolynmers with 2,3,6-trirnet hylg mgﬁ(ﬁﬁ\gﬁd the 5

i ke), ethylene-vinyl acetate copolyners, polyvinyl acetate, liquid crystal
pol ynmers, ethyl ene-tetrafl uoroethyl ene copol yner, aronmatic pol yesters,

pol yvi nyl fluoride, polyvinylidene fluoride, polyvinylidene chloride,

Tefl ons, as welnloisage st4bditina entperagres efibog -EG¢hl B30 epuidf;C piRdFohc, al kyds,
pol yester, pal Il 154

bi s- mal ei m des, lca%e &g%’%a?’gﬁgg\}?lﬂ“ elggermg&r %dﬁgl%)ogsé?é{b{ﬂt Eée% a]r?oeusr ns, in 10
addition to bl éﬂ‘m?s(l7565m¢f9rmér@d stnbrkueawebm temwaatures nf ghpwdLACE $3°Eitd corrposi tes
conprising at ) | cenrent:lcore

mat eri als can 65&3%00 g IQJF %ﬂ?clafg%lgtﬁ%{g)% t{!;L Qah(eﬁ gr}vgérﬁ;ec and the ultimte
envi ronnment 5 nﬂwmoedzetrhéa B@bb%ﬂg@lmfamwﬁalthe %@a%mﬁﬂ@y@&m%a&ﬂlbﬁn be

secured wi thinyopg Bnronengkeérelgqeate%mmb&faoctdm@tmm frefi@haRSodupat ed over,
15 to produce the desired surface qual Ité In the area of data storage, and

whi ch provi des 8Heprefemid; (2beredp Chfésqusﬁfé rebbricgual togr pabtepthan thasof he substrate.
Possi bl e naterIbﬁF&nbrwtgaepolﬂLmteée%hrcm@zs ggr,d nyg@them%ras‘emesglcasses etc.),
foans and other |ow density materials (such as al um num
tin, steel, pl et the ADsEAI dops nohsieniicerily chense F@%S“CBFWSOYQ’H@ combi nati ons and

al | oys conpyg srp?aerﬂhy k&@@&sm@@mer‘smm@ma@v;r@regqraagr,c)ut pogani ¢ and nor ganc
materials, ceramcs 1203, etcgt her mopl asti cs, thernosets,

rubbers, anong ear*h‘ewgh é(gléile&*d’i‘ﬁﬁ‘éé‘?“f @8% apqapi %"nawareeeﬁ@eﬁr’raﬂ lsw¢haBonpri si ng at
I east one of thgseoRRleédubium fpesAly pREAEd, ahdr €aRoliftiohdofBe 4t @59 Of
particles) bubbles, mcrospheres or other hollow fillers, fibers (Iong,
short, conti nudﬂ%‘"’e@% k%‘ﬂ‘;) V5, nmesh, woven, non-woven, prefor s,
inserts pl ates, disks, 25 others and conbi nati ons conpri si ng at Ieast one
of the for egoi ng, o omrioed@easﬂzels)vamigg@amtthii abstrafegan EdampgaouskFi gur es 33
to 35 show Ps fe\{vngnf-hotmng nBr?s %ﬂd%!:neha(&?ﬁu%&oq o%e%@? rﬁ%@n\?@%c%g Qxb&ﬂ{% pol ymeric
mat erial conprisin firn SS coating or thick
(e.g.) greater ctathlatna razbouwhlaos pubjtangigkint SiOh«goromerrcomthea voyied jeawerf . 4 ass,

netal, netal I p 1y preferred
for sone 18 %061& 3@%%@8&%@8@%&@9 If??%;[df’sgﬁos ?‘Ah’éfg el evat ed
t enper at ur es naljushatedin fhgen logurescthedengitytofithe F@étmee@n bewedured bycawleyingf stiffness

in substrates %‘ﬁﬁ&%&k ﬁ]cglo&qgét%s mﬁegrbhﬁdlé b-ﬂ}f'ass I’gt wa)fs eftd )l“L)@rrn tﬁ'errpl oyed is
dependent u on t he desired substrate nmechanical ropertres and the fillers

effects on the subpsate fhtlegaintpipings FHf@(‘genllg sTRgoisarface elther by containing the

cavities within the substrate or by utilizing a coating over the substrate in the area of

the storage media where the data will be stored.

The size, shape, and location of the cavities is based upon the above
mentioned design criteria. For example, referring to Figure 17, the cavities may be
25  located near the outer diameter of the substrate such that the central area of the
substrate, which may be secured to the hub of the media read/write system, has the
maximum yield strength while the outer periphery of the substrate has reduced
density and inertial issues. As can be seen in Figures 8 to 14, and 33 to 35, the cavity

can have various geometries (linear, curved, convex, concave, convexo-concave,
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5 quality, and inertial factors. The filler (particles, cavity, bubbles,
core, inserts) etc.) can occupy up to as nuch as 99.9% or nore of the
volune (vol% of the substrate, with about 5 vol %to about SO vol % occupi ed
by the filler nore common, and about 85 vol %to about 99 vol %OCCUpI ed by
the filler"BPUEBEPred in sone alternate enbodi nents. 10 ReMEF¥E¢*ret hods can
be enpl oyed to produce the storage nedia including injection nolding,

foam ng processes, sputtering, plasm vapor deposition, vacuum deposition)
el ectrodeposition, extrusion coating, spin coating, spray coating, neniscus
coating, data sdxawpicnqppveecdnmicmgpx sut thaltie), siaési (1t ngth andthaightignd

e At g, ol Blhthnd 08300 Rk, A O EELL A0 BYST - 01 1 1O Of
conbi nati ons cOrpetes pragy bvt-anloe&@bbmmn)oﬂndtchlebehmmegmmgg oanelafraeer ably the
techni que enpl oyed enables in situ production of the substrate having the
desired surface feaﬁh@ﬂ@rﬁhon{o erBus suSGhY QanR a hREIRIVAE 2 (FIHC @ 3r fhdrs and
grooves), b|t patt erni ng, ge feah~res, protrusions, asperities (e.g.,

| aser bunps? nrﬁlnf%mF‘i‘I%’)‘se“F?‘ may be 3 compgsitomstengsyicopRingipRTBaeof Bepr i ses an
i njection nol dlmgnsscarw;msah Q@hJﬁQH&bQ&&ﬁ)uW1ﬂgsainms@iatc'd%elfﬂvln{ §@Lte\Mth a

nol ten plastic. The nol contain a preform inserts, fillers, etc. The
plastic is cool i a‘ﬁﬂma‘ﬁﬁl' F“@"@‘Pﬁ focatjop, a&ﬁilS‘é&“l‘@é‘?‘f“’ffﬁ?”@l“&ﬂ?%‘d?‘t en state,
conpressed to lmajumd th B@irddemt ﬁﬁdusﬂéﬁné@&ﬁeﬁa%&ﬂﬂsﬁﬁerécﬂn@tmg ®RisépSrategr OOVes,
edge features, othne{a and t he llé‘é arran in spiral concentric or
ot her orient at|58 ornen- S PRV FestEsi g B JrEng it °“B’ﬁ""f‘f‘f&‘"‘§dﬂ%‘?rate i.e. one
or both sides |diarﬂdh@aﬁlﬂ@|ontenchx@rmaﬁaserﬁh@ idast badtbRm, droffidi@igagahge t o room
tenmperature. For .optic e dat a st e.an strate,

i nformation stoféd angnagﬁl‘letslén co?cg'?q%c Ugfﬁnefsh%mé fag W%?Cdt °§Hsu%rst rate. This

i nformati on mayenbesulatpt;, brombinglione®inpyisidgat 1eame0mth4$o1ﬂg3m@m / US00103644 onto
the surface (as in the case of a CD), or stored in a photo- or

magneti cal | ydef i nat;{e@enqq&qb p,g&,em%fu lﬁﬁ‘%xal;ﬁ%n geRQsikedvonto the surface of
substrate (e.g., "Wnchester" hard disk drive), Due to the surface quality
requi rements ofcinforesmesihat sopaprisesisuhetantialiy alhpf thavoumeiof the gbsizate sugh that) wer e
coated W t hysni @l&laj &mmlpﬁmﬁi\lﬁ?}ly dfsPsedreaiY SR Bfknt H8aROL § shed to

obtain the deS|red surface qua wever, polishing is an expensive and
| abori ous procédun filxydp fhfsﬁﬁ‘ﬁ?q“?cm t"??égﬁ whigsPrmstheanapsionfitheshbsiiei onal |y

of f ﬁr f t he capabid ate/a ickiessup itddbbRQ. jrﬁa,twima&magn&@ of e{bglluw;sma)ab&ven t hough
suc eat ures or . grogves e desirable for use as

geogr aphi ¢ Ioc&td’?“épmgﬁﬁ a’}f§b§“t§g ?" HE%I Frpiseesially prefeedh Ajdbgr aphi ¢

| ocat or s have ah@eijddhthethinkstiofilmReibe d:l@oswomcaiaem&mesﬁc&s 6MAY cold (. gpr e) with
about 20 n to ab ut 30 nm gener.a r f IL.n .one. enbodi a netal,
gl ass, cerd chfrﬂlé’rglas?ﬁg tF?léﬁeL %’88:3},&' Stéc fBY‘é’?ﬁ‘%a higkngs of & 'been

appl i ed exhi b| lseu roésh canltbe erdgsyed edthrmeititkaess otdboproparléss psfeaed t he ability to
have surface features inprinted into the surface. The plastic |ayer can be
deposited by a Var'leetg%dlg;so%@ﬁm}ﬁly%s%'tquﬁdﬁwg%ué&h& feRiRbiddls, Vapor
deposition (e.g. 15 plasma enhanced em cal vapor deposition),

el ectr odeposi tlc‘b‘ﬁa"@dla’cl?"h@‘ fillebo ieser reibiRtcPAg iis proaptretsatallngthe ext r usi on

coating, and t Rgonekrs 8 theddek/inRAiTRLrAE cAmQNB b 1384 ShteiBAshbipRe of the
foregoing. Spin_coating conprises prepari n% a solution of a plastic
1

precursor (%. g29rsiprBicyof i dengndesist )RefringiaFigresc tp 85:ivirioss fubftigiser e a
sol vent can beamlrmf@d)ge&{etr@meesg&n@iy, inbigdd HaRQNBIIS cSRAn@akitknas, t he sol vent).

The disk to be coated is ured to a
tapering on one or sides, convex or concave on one or both sides, or

combinations comprising at least one of the foregoing.
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rotatable surface and a portion of plastic solution is dispensed near the
center of the substrate. Alternately, a bead of the plastic solution is
deposited in a ring |like geonetry, along the inner boundary of disk where
the coatingyhesif Pe located. The disk is then spun at g-puffolsdent rate
to, via centrl?ugal forces, spread the plastic 25 solution across the
surface of the disk. Finally, if applicable, the coating is dried and
cured. In order to inprove adhesion of the coating to the substrate,
optionally, an adhesion pronoter, such as an organosilane or anot her
conventi onal adhesifsimsits the $3OMEE of B ARDSPET ¢laBeOhSEBUMiopoiohanent can be
used. Possible i i V| V] pally

avai l abl e fromo%%gﬁgiﬁcls g?lte g@%ergggnr% %dg%tonges%ﬁpﬁﬁ%égﬁg?lgﬂ % s typically
di ssol ved i n ahzolyiesthereaf ykidy exsnplepvaniavrohedalghanss (as shedm dofikirn 3@ cons

conpri sing at heaslinddf Lbidbd) Bast LS Qcfihal RRGichSin ARk BfbufRpike di sk prior
to applying 5 the plastic bead. Oice the adhesion pronoter Vs spi n coated
onto the di Sk, ardya rasliahthickeese gtstateg abaye.dppirefertpd desighds e yubieaty havinge.  For
exanpl e, a pol Y&t A6dal fidAenck BSduBncy SHSRe AShd gty ﬁrl?écrf(arg/!;}ﬁ&iﬁhe]s%%c

comercially available from Plastics, is dissolved in

ani sol e/ gammabirediz i1d5886the sol vent system (15% U tem resin by wei ght

(W% ). Arigid substrate 10 (metal, polyner, glass, or other), whichis
optional Iy poli shecrz]lm}ogﬁr_rpixﬁlere)dadmfgssangtmaﬁaﬁldesigifwmieformmmé wedieferred to
as a spinner, and held.in place.via a rnechapctal, deyice or a vacuum An
adhesi on pr ormt’sea(rafiresﬁfﬁlé 1 &8 B B PPeR ’%%ag?ﬂaﬂi%f"‘?grﬂ‘{fx}ﬁgim(t&?\“’ﬁ?ﬁ‘ﬁ%si on

pr olrrpt Sr bcolrc?_rremdnica!ditg/ca;a\baistbxawmﬁwdomoﬁlt_ﬁmmhl)y, Huﬁng/a_teeftérmtdmrgmhs sol ut i_rﬁn, is
appl i ed by dispensi it onto t inning or.stationar strate. e
substrate is 1 eet"ﬁ%tgr}?d%f‘ 8?“5?’%6??&' @%&F\eg{aé d?"#trtf’%ﬂ?péml r‘%y né\'fsi on pronoter,
such as at a r apeed prior flyoy teadind@Cvritipgn Haoveverbbeistorddd nedpemds: rothted & adhesi on
pronoter is e . : i | A such as with
Mot hanol 1o r oadgee bie BLRRL R e G A ARkRR b Ru PRI ° 77 3, 2
vacuum dri ed, [demtg ndimabebe periods; leerolafigma) speqdrchmole vaned ih erdegpimaiogini on of t he

pl astic soluti - . 401 ; a , plastic
sol ution callr? bg&ggﬁtﬁ}ngégfgl%%rpﬁfec{l%% ng%ﬁr?%'?) 2&1%@(%% eg tﬁﬁgrevsrrlbr?{eé? 851? %%gt er of the
area to be coatSedh opeatrzeritpit Witlhathlcpnsems rierey aud reteptiallyaenderrsempdesigto be _
coated. The subfiefihio iRl chbihihétitel &Y. nloritf Jrflefllmafifugad the pl astic
sol ution across the substrate, formng a fil'm The thickness of the filmis
dependent upon g7y, FueccisetichrEti epess, aad/gr diamelyetogampe forvy Storagg Biegik ast i ¢
solution, the dggde aigk dilpf KRERMakd Ay ok BEQELikNa g lieh Rfleitis 2Pl Ui ON, the
spin rate, the spin duration, plasticC solution solids content, and

envi ronment?  EHHEY e o dncrersse IRRITEAIGE RSAPRA L 10 PSR §PRcE BFYiFeS- at nosphere type
(e.g, inert gas), and at rmsp_henc pressure), ‘anong others. Al though a

t hi ](c:kneg is bel ]9¥v abdu:tl}e&yilaﬁyrpl;ﬂ{cdns?gﬂﬂ% appepriddepragcttith ]lcmﬂd:an EMpfdglid‘n i ;SI\D
preferably suffigien ic Q a_pl anar. surface qver

01 45172 peri uahfy St bty Sufle it B IRs Pl BRI fe substrate
alnd tg al ![owt gwgﬁmimﬂwﬁ@murmatméﬁ Haeungiteds (p%.t&pglicgﬁ@mi%ub,seq@em.) t ;) be

pl aced onto ) e or greater is
general ly pref ga rlléids,mhvﬁ %ﬁh‘g‘%{gﬁ?{eéf?ﬁqgssrs %gﬁ]pu%g?c%xca%olﬁ? Ebggr p?onssi ble, up to
about 20 p,2%r diypicalkydp toemm excadsiingtab@it J00EG) fHoromaghesigimedd, qpd Espeezs dfy 5

preferred Tor Shak AR dhind ARG APBLISAUA -8l SLTLOAican L 2 f1 na

t hi ckness range vary, in esired depth of any features to
be pl aced ont o Thitds, ftid desible fuzithe plestictth bavs sufficiene thempbstfbéity fopreyerdn t he rigi d
substrate that : : j -\ pi n duration
and rate, whi Cﬁ%ﬁ%ﬁrﬁ%ﬁﬁﬁﬁ??@?g%{%{%? i°§6¥r%“e°\%‘f?te]" | %g&gﬁgésgl%sgciol ution
across the subdroude thermeplasiiss witlsglpse fHangitieptempiptures geatesthen alroyt BPE. chosen based
on factors including, e.g., the plasti cwsol ution viscosity and solids
content, and the desired coating thickness; all interdependent paraneters.
Typi cal ly, however, the spin rate is greater than about 1,000 revolutions
per mnute (rpn) for up to about 5 mnutes or nore, with greater than about
1,500 rpm for |ess than about 2.5 m nutes



15 preferred, and greater than about 1,800 rpmfor |ess than about 1.5
nmmut cs especially preferred. For exanple, a 3 p. thick coating can be
applied using plastic solution containing 15 wt% U temresin grade 1000 in
ani sol e/ gayme. but yrol actone solvent, and a spin rate of 2, 000 rpmfor a
dur ation oY 9O3%4 %’Xonds Once the coating as been di sperg‘é’HU%“@’loifp“s t he
substrate, it can be cured, 20 preferably in an inert atnosphere) such as
nitrogen, for a sufficient period of tinme to renove the solvent and
pol ynmeri ze the polynmer precursor (if necessary) and at a rate effective to
obt ai n t he desiwith@Greatsr mawmqaawtmefenme gG pelyahkrimides, tpppttRerehotkdiomes; ai sed t o
the desired te f-) #Qure at.a rate m)val doesn't

ys on

at
have del eteri o A RoDSthersia ryc@ewggﬁl{ﬂ)‘gspo%ﬁﬁ It&ec %, the coated
substrate can belyaﬁdése}agtdtéattpolygarl@aﬁteﬂ; ett.)) &ith ala@risls Ez@ﬁ@glawttahslﬁdnout 300C or

greater typi cal referr e of bout r.ees per m nut e
(deg/mn), wt Ke apepmtwS grefasgthmtatoouq%&ﬁ{:ngrecfée rr'E"d’nsu(g)hre e]tge and a rate of

| ess than abioutwkﬁchdel@/nndwmlers pe‘ewabdiljnepmsdfesr subdlmt@fo:ten bllmybmpbsmma,t e has
attained the d i h tenperature for
e Ziﬂoé%&%me ?P\%lpats g&?ﬂn]({eg suc?x amoghiuéﬂ%%e ]Bov@%

a sufficient p enove the so necessary, to
pol ynmeri ze 22 cqmlﬂmlm]ﬂlﬂ5P@2I’?f®$0®ﬁG@@ﬂ@hmgl)p@*@m@monp)pmlﬁlsmt and is

then cool ed. TM@JsPo%’:Lb’th@fogg&h é,q)f‘hegp to several hours is enployed, with
| ess than 2 hours preferre a rate of mnutes or portions thereof

especially preferred. A substrate prepared in this manner, optionally with
subsequent processi AR B rasib tpperpaess 1S begiselia e BRAlFRtiSR | ons, such as

magneti c harcﬁ ProwRs the:&lefrﬁd’sﬂ@t)dsbéeISLbﬂ;"ménhﬂovSMhSrttﬁs'ﬂdt&lpﬁr@r&BIhdlitﬂmﬂdbSt r?t e glr
coating on t e core) can u m crowave technol ogy. Preferably, a
Va1 able T r equaREy ATERGUE i EUPT Y AE GEBH 1 BN BYLaTHIE) SIHE r of
enters the m Cl’pﬁlljﬁitﬁ v&&lﬂlﬂiffewh@‘lﬂs tretnemsrwenaﬁbrmat:seu nﬁjblﬁ&d’dvanlm'gé’tﬁ‘d\/iodieh, and
central frequen ﬂcgl qassgn tor th e pa E q é ;}rate fuch that the
ni crowave sel ed |ve §/us ASTIST RIS Ot R 'B%‘f(’ M &P 8Ff ecting 10
the core, if desblest]to Lhibera t‘pm%ﬂmldieelesimd gltmgtrhremhmteqiperstulen&'b thibeend)Si ng

ul travi ol et h iLtiate I iatihve heating
(pl aci ng thleg g: |me9b1enra shcl as%mse%cscr dn{%gnigaﬁnieﬁsu,r ?4{1602)(1)0 Jpin klact heat i ng

(sanple is in pah9'§plc,all99®ndaytuq@malbnﬂ@ mhmmtlomofnma@@atmwwmwa aobisf i xt ure),
idth I t he 15
rapl erna Bﬁﬁ%'p&gmér%mh i t%le&ﬁ/@i& ﬁﬂ%cggﬁ?{ﬂmn@éteﬂ Sfhrbs OF the

like, or alanp s quart heat et at . a very rapid
rate, such as gfebutl90ttienboud3&Gr ees per second), inductive heating (e.g.,
with radio frequency), and the like, as well as conbinations conprising at

| east one of the fos&gOiotdble dxBmPIIYIYRGICE BB bl ak A6 1RGN B, Stbiphogs,

echni ues, 1 e B eccoahnd ML DOCE My be ol oYed fqupaei 1 Ale the
product. Possi oBoreal (incdiag, bpmocriasitt Ry linet 70 Sl pulydledias and including

polyethylene, chlorinated polyethylene, polypropylene, and the like), polyesters

(including, but not limited to, polyethylene terephthalate, polybutylene terephthalate,

polycyclohexylmethylene terephthalate, and the like), polyamides, polysulfones

25  (including, but not limited to, hydrogenated polysulfones, and the like), polyimides,

polyether imides, polyether sulfones, polyphenylene sulfides, polyether ketones,

polyether ether ketones, ABS resins, polystyrenes (including, but not limited to,

hydrogenated polystyrenes, syndiotaclic and atactic polystyrenes, polycyclohexyl

ethylene, styrene-co-acrylonitrile, styrene-co-maleic anhydride, and the like),
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enpl oying a vacuum using stripping agents (e.g., inert gasses, inert

vol atil e sol vents) azeotropes, and the like), drying agents, and other
conventional nethods, as well as conbinations conprising at |east one of

t he foregopRYoudiys ernatively, the curing time can be baggddppRsgconon es
and the desired 25 surface features (pits) grooves, asperities (e.g. |aser
bunps), edge features, and/or snoot hness) can be disposed on the surface
subsequent to curing. Follow ng application, if applicable, the plastic
filmis cured (thermal, ultraviolet, etc.), and, optionally, the desired
surface feat ur emhyiptedi¢ngrnvbdcrigpteplinsiuding tiybept Bipitsd t¢.ipalymgdylngthagzgate, WO
00/48172 PCT/ USQQM%@&ﬁcr%]ma%.pa%idelcmﬁ.\s}ﬁr% ﬁud?l?}eﬁik@)t, fdacryl@fBE, @bl ation

t hrough direct wite or e exposure e use of "phot omasks, hot or
col d stanpi ng, RoHBesEds PRIYcaPnages palyPheayripifi cthge Sinclpding, bygotlivated iy tha¥e f eat ures

on the substratg by R QYimedyPhabiahd tHOYmaR With 38-heRAMNRAR dnghgd W th any
conventi onal photollthog{aﬁgy techni que, such as those i ch enpl oy

reactive ion® et'd®n) AGylensrviryharetals seroby@iersnplyvirtaceiptey ljagdicer selRokmMest s or

chem cal vapor SegfyRnEteahiifoRRthPrehetdBdly i Hrdnd@e pSHRIéRNYolye @l midha@s ol i t hogr aphi ¢
techni ques, e.g., nanoi ner_nt | ithography, used to prepare contact probe
data storage derbriylidspeilypsids. H?‘?""%ﬁﬁ\?é’f“?“@?&?"@%ﬁu%st“’%‘é‘s theynoseing 1 et ai n

sufficient plaskii shohlafRpdanbibndict diyas, h&@esﬁypélﬁﬁme,f@@wth@et@in&movi de the
desired pl anari@g of, thg, surface of the ri gl d é substrate. CGenerally,
embossing is prifFdrteae SismarmifE YUPEEIED S s PIRRP CIPTURE I at | east
conpri ses aib hi sadppibasivleads tdpBlymers trfietuEhasiinPpehdsdy ndcampddieds to be Iimted

by theory, due to the rPeoI 00y, of. the plastic material, not only can pits,
grooves, and edtBPFERE 11188 B HIRIBEEE i nto the substrate, but the desired

surface quality can also 15 be enbossed (e.g., desired snoothness,
roughness) mi cr owavFrlexsinfoxsnerticere mategyls cap e anypagsriacompatidleyatitheent |

embossed bit-p 1hsEE B ke SRR LRERSe REUS AealiShli Be GhpdRout 10 rimto
about 150 rim ‘Ppreferably about 20 rimto about SO rim DeptHhs shal |l ower

t han about 10 rWhirleeap be sewred within dréqihg plasiictdnwhicl the plagic carchespaedavyn r ecogni zed

by the head devj,geaulMVRERE bitrac ARSRE [n hEALWE 822 QbradeCRU WhRE plobdls vary
outside the 20 ran(gigs can result 1 n undesirable head-di sk i nteractions,

Enmbossi ng, can Weadditiopgssiredmmerhigehirersdnty disrsiihate. Rostinmaigaas

Alternatively, geHdd GHss GRS dow RERPhACE AR aR]PRUcipr € a
substrate, such as a disk having a plastic, surface, is enbossed by

preheating a monaterials, garbogy raetals (such as aluminum, tin, steel, platinum, titanium, metal
matrices, others and combinations and alloys comprising at least one of the

20 foregoing), organic and morganic matenals, ceramics (e.g. SiC, AL,O,, etc.)
thermoplastics, thermosets, rubbers, among others and composites, alloys and
combinations comprising at least one of these materials. These materials can be in
the form of particles, bubbles, microspheres or other hollow fillers, fibers (long, short,
continuous, chopped, etc.), mesh, woven, non-woven, preforms, inserts, plates, disks,

25  others and combinations comprising at least one of the foregoing, of various sizes and
geometries. For example, Figures 33 to 35 show a few of the possible core/insert
geometries with the polymeric material comprising a thin (e.g., less than about 50 )
coating or thick (e.g., greater than about 50 p) coating over the core/insert. Glass,

metal, metal matrix composites, and carbon cores are typically preferred for some
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shoul d be heated to a tenperature that, in conjunction with the tenperature
of the 25 substrate, is capable of enbossing the desired surface features
onto the plastic surfacc of the substrate. The nold tenperature can be at,
above) or I he glass transition (Tg) tenperature o terial to be
enbossed. ?ﬁoﬁ}r‘lgé%terrper ature is above such gl ass transigféﬂﬁto}ea%ﬁgr ature) it
is preferred the nold tenperature be within about 30C 24 WO 001 48172

PCT/ US00/ 03644 of the glass transition tenperature of the material, with a
tenperature within about 15C preferred, and a tenperature wthin about 10C
especi al | y pr efapplicatipns wherdeldvhied wmbaatived may bor ddveatdaeitottiee reducedtheemalt ur e bel ow
the gl ass transit.i : r 1 i.al to be enbossed even nore
preferred. In zlhéagggsgﬁ?%f’ﬁiﬁ%ﬁg ecgétgg]nggxg% |Fre%1%%', the nold is preferably
heated to within a few degrees below the glass transitjon tenperature for
crystal line materi aft?2 ‘HgO‘étfueée“[‘%??ﬁ‘é‘ﬁé?ﬂﬂ“@“wpf’whﬁd%?t‘eq ®edteapout 5C)
preferably w t hiddhadicallpRpsrticstn@ it Al eRELs B Mab®ktrafdd hahidhiRNOMEe Mat erials. I n

addition to heating the npld, the bstrate is heated to a tenperature
greater thar t Wéal@ga@gnw"%#gkfﬁ 3o il é‘?‘g’finfaé“%ibu‘_f & R BITEI9Do be
enbossed. The SwbO&E@Ee td 8 mhoh H@aLBG: indretoh e RBLGE (valvs)betipanbatatt € requi red
to facilitate repljcati of t eographi.c | gcators and/ or of her surface
foat res on the BBt i 1§ shset P L RE e e TR a0 e i apour B
above the gl as5tvblans abiduod? olapenmEédyehetillet paferrddan sodteynkiradtd | ne mat eri al |

wi th greater tha% cﬁrplongst SC common for anorphous materials. Once the

substrate has attained the desired tenperature, it is placed in the 15 nold

and pressure is applied. After placing the substrate in the nold the
t enper at ur el® her eof Neagious@ethadsrenbaratloypdie prduce thegtoragemedainedudings necessary

in order to optjiKigRmbRRALI HAlihORRAEL, ﬁﬁlﬁéﬂng pRiefS {dpdt Rpdsiiof 39&uin OM t he nol d
while maintaining the integrity of the surface features. Typically in order

to maintain t helePaatigyFleeipdeosititfe UtPLORIRRINGPEDS PHRECHBIGBE Kbt rate is
cool ed to bel owoithg, ddladfdpihg, 3RBskih® Burfa8S AL L fiBulty] Rhindéhe! Bafenoval from
the nold. By preheating to and naintaining the |d at a tenperature bel ow

. d :

the glass trandPfieh MrehpErkding sogiectitfeovrhialding of filiygucrqopitlar e qui red for
geat - Uphagdlscoqimwl@g/vasl,l \QefllaGGﬂﬂm&hﬁi@l’éa|an£dmﬁﬁ15ﬂidﬂgcdﬂ{pﬁﬁiﬁ§§%stioﬁ% shngni fi cantly

i m ni shed, especia i.n_relation to processi ng .nuner ous strates. For
ol o umer ek St Bt b e B bR B o bov e he o1 mss
transi tion tenpabsahtd hainftheddagretairfacd fedturésp(elpe sevibnaaeitlg (sMhanpiane t he nol d
is heated to and ma'bntai ed at, a.tenperature bel.owthaasgl ass tr&ansition

|

intained at
tenperature A SUBSTP&HE e Frtata g TR REIE Ghd T ERhb6%ed whil e
the like), R, etc.).

20 One possible process comprises an injection molding—compression technique
where a mold is filled with a molten plastic. The mold may contain a preform,
inserts, fillers, etc. The plastic is cooled and, while still in an at least partially molten
state, compressed to imprint the desired surface features (e.g., pits, grooves, edge
features, smoothness, and the like), arranged in spiral concentric or other orientation,

25  onto the desired portion(s) of the substrate, i.e. one or both sides in the desired areas.

The substrate is then cooled to room temperature.

For optical or magnetic data storage on a substrate, information stored is often
stored on the surface of the substrate. This information may be imprinted directly
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the nold cools the substrate (due to the tenperature differential). The
substrate can 25 WD 001 48172 PCTI USO0/ 03644 then be renoved fromthe nold
and the next substrate placed in the nold. It is not necessary to heat the
substrate ool 0l d to above the glass transition tenpeyadobibfsand then
to cool the conbination to below the glass transition tenperature as is
conventional. Conventional enbossing techniques typically take about 6 to
12 hours 5 to conplete, while the above enbossing techniques can be
acconplished in mnutes. For exanple) an al um numdi sk coated with

pol yet heri ni de e the sirfagasianin ghesers of 94D). of Hored 13%th<é‘d0!maaw§?9ilhdl e and heat ed
to about 780F (4dknatRd mbdhurit Jhwhmgs%erpaeﬁ&uemtm@%ﬁﬁee%gsma@e Csngv' ng the
desired surface feature negative is heated to about 205C. ce the disk is
at tenperature iVinckesterpherddisk divs) t1Pns thibe srrierualitnrenerergnte 86uFhg (due to the

temperature of LREmERE) (neRNRERSS Ghst BLG feR csatémwmrma%@spﬂla@mlt)e to emboss
t he surface features into the substrate surface. The enbossed substrate is

then renmoved?>f r BEPIABCH dhen Bolishid; i pbidim o gesirprbsurfise quabisi- d%“%ﬁ'r’ersl i ghtly above

the glass transpdiisRifg s BNBGERIV bR IR OBPRAER! ﬁha{mtmst lh@& shtigatedtReLf at e to
greater than the glass transition 15 tenperature, enbossi ng cycle tine

can be reduced Byditnailrdfepthe canapility %@P“@?ééeaf“ﬁé%‘&%ts‘t“&ﬁ%e}‘%é Ween coat ed

with polyrmer, agdhtenred. g\mptt&brtgh@v@nmmrdbﬁwe folideas feofpaplitiotsors, i f desired
vari ous Iayers

t hen l.ied to the strate thro one or nore
conventi onal & e SRR BE: TBeng IReal e bR G EaPFador: QBSOS RN,
pl asma- enhanoed 3¢ hmbhmeaat (v poOihore afithibdut OMnm k6t BY 8m $Pittalll@ prefegred. 20
evaporation, and the |like. For exanple, in sone cases, high areal density
storage media mi ght mae(eemmb&lﬁmm%aaﬁcg%\gﬁer%ctobsthmll%&ﬁa Rt ate that can
be solely geogra{ghlc | ocators; 1.e ey are re wreo?to store data
therein. 1'he da& alcllas'efshﬂﬁ)beéﬁiaHPhCQ:PétllhlszhOé?thg@slredy@ﬂ(@)?al prpFtigfeanditbee, t he
data stored in g, dat.3e &%Je%%rés ﬁﬁrﬁe)d 1&@%e?ﬁfa9!‘aﬂg‘3ﬂst{cﬁﬁ\é‘£rdaﬁ ben) by
repeating the i rrpl ngi ng step at densities than 25 conventional, i.e.
"l ow' density cé@epesited byp ’54(@‘3’ Oﬁ'ﬁé’nlqagﬁemgl“@wpine‘dattné, veps denebigen Gge may
include one @r BRER éﬂﬁén@ed%h&ﬁ;@ﬂ@aﬂoﬁd/e%sﬁ)onf, @lecgrodcpﬂ’ﬁ%%étﬁ HEREGARL 0- optii c,
etc.), protective layer(s), dielectr g , Insul atl ng layer(s),
conbi nati ons t h&paEBs: S%twoatﬂseerxguswrweamtaa §‘F keagpsl cp@biastions GoEprises

at least one of the foregoing.

Spin coating comprises preparing a solution of a plastic precursor (e.g.,
monomer or oligomer) or the plastic itself (where a solvent can be employed, or one
20  of the monomers can act as the solvent). The disk to be coated is secured to a
rotatable surface and a portion of plastic solution is dispensed near the center of the
substrate. Alternately, a bead of the plastic solution is deposited in a ring like
geometry, along the inner boundary of disk where the coating is to be located. The
disk is then spun at a sufficient rate to, via centrifugal forces, spread the plastic
25  solution across the surface of the disk. Finally, if applicable, the coating is dried and

cured.

In order to improve adhesion of the coating to the substrate, optionally, an

adheston promoter, such as an organosilane or another conventional adhesion
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WO 00/ 48172 PCT/ US00/ 03644 conprise any material capable of storing
retrievabl e data, such as an optical |ayer, magnetic |layer, or nore '
preferably a magneto-optic |ayer, having a thickness of up to about 600la
with a thicknes p to about 300 preferred. Possible dat e | ayers

i ncl ude, bﬁ‘f"%{'f@# limted to, oxides (such as sili cor‘}% 2!?9 ? rare
earth elenent transition netal alloy, nickel, cobalt, chromum tantalum

pl ati num terbium gadolinium iron, boron, others) and alloys and

conmbi nati ons conprising at | east one of the foregoing, organic dye (e.g.,
cyani ne or pht haﬂomlﬁanénrbeuseylpéossiylesjgancmﬂmiesiimrhrdg&ﬁM-ﬁSl;ﬁmalS/M-éﬂange conpounds
(e.g., TeSeSn or InA ata la a ercivity of at
| east about 1, 50 n(’)ﬂerrs a(vj‘mpgl‘e%r zjt‘)‘g%“ér‘tcf?’b?dg?“é‘ e O%Tfseglpz%ﬁfgbs oersted or
greater especi atylpgcaltyrcm‘sﬂquelda sofeat, rlodsesttiave, Waaey,emﬂ sdmbingkiorsh pr ot ect

agai nst dust, oil a hay t hi ckness of greater
than 100 ~ to Ie"zpmtS Egﬁ%oﬁ%%ragom E b?pﬁﬁeglé?]@sg“%?méﬁooa rfgllyl%m or |ess
preferred |nSsoﬂ@pbmdvdadn@mesthe4dhesaan0tdn®rereﬁbod¢amérwtoﬂa@dbdmtbéqﬂ@s;s of about

|00 ~ or less ig I bd % b 8ntgd. The thickness 15 of the protective
| ayers) is usual?y t%ﬁré negsrc t least in part, by the type of read/wite
mechani sm enpl oyed, e.g., nmag net| c, optic, or magneto-optic. Possible

protective |ayers i rfefﬁﬁ’é‘p]ﬁ’ri’th’E‘B?rF’Bgfir\?%“ fech as Higm® E“ﬁ‘Bﬁraé‘“s WPt ri des (e.qg.,
silicon nitri desoraﬂaclalywmllauamhm FR s, laaﬁga@e@hhemé/ganﬁaer bi des (e, g.

silicon carbide_ and, others oXi e. | icon diqxide others)
pol vhenc nat er i 3‘I“¥r°§6‘°’(eeg°1§2m S ésc/i’ @‘l‘ ?S’Brby BEE X ?ﬁnﬁ?%‘g)‘“ S@% bon film

(di anond, di@nogdetdl] ﬂb@nﬁﬁl’gbﬁﬂor oﬂi‘eﬂ.,v)hl@ﬁmbgoﬁﬂlhﬁﬂﬁheda@ﬁlaﬁeﬁﬁbh RodtdbnS
conprising at |east one o ore dielectric ) which are
o ton emmPoved derseamrionkEoHe A & Sant syl e PR A G LRk o of up 1 o
or exceedi ng abotd vaiyud) Areadbks@s p:loch:aSuchlamel cﬁ@@S%R@lSSGnWM65dI(&| ectric

| ayers include nitr.ides con pitri ri de, and
ot hers); oxides %heg?“(jn prorg{tercgnﬁﬁ?ﬁm&?’ ae ,bfgc ?nb[?ug’bm?d egmmhaqm Sog’h "tar bi de);

and conbi nati onss aonireplby gispegsimt it dntretbe¢ spomimg of statiogarf mbﬂgtyl At subsatads ot her

W th the: surPoutriae ap i WS A SRR BRE Badt fa oo™ i Tor | coti ve
| ayers) shoul d ﬁé)O‘érpaz fonabfrit 89 emqends. Hif wkadbsspn prymoef Isewplopedsthé subsitagnt anount
of energy to engh o?tn&lﬂﬁfberr%éd' ﬁl‘éﬁis with Rk lté/re Jx@JsL &ﬁx%élo\ﬁ rdnf¥egr S) can

have a thi ckness o about /700A, wth a ness o out 300A to
about 600A genemed drigd gprgefagﬁp@dvacp@g@ieml@at,qu erdhq like). pagrde e i ncl ude any

mat eri al capabl qpﬂtatgngggglggsm ggmm;,pe particular energy field, including
netals (e.g., alumnum silver, gold, titanium and alloys and m Xt ures

compr 5119 o | 2% 90,15t 8 R, SNE BAIEhSY, i o € the
refl ective | ayeniespdstraré freindlii)ifesdifadter bethe s toyecba&mm1la8pdoudmyi cation | ayer
g‘??s O;ESI‘ s. s efml'zlilsknllgl'latr)erals &atre]ltresnol to%L !:Joql%df h%%ﬂl%ugcg {sn:s)gulillr%o su’bstan%Ql?Cl ally fluoro

uniformly spread the plastic solution across the substrate, forming a film. The

thickness of the film is dependent upen various parameters, e.g., the quantity of

25  plastic solution, the desired thickness, the viscosity of the plastic solution, the spin
rate, the spin duration, plastic solution solids content, and environmental conditions
(including temperature, humidity, atmosphere type (e.g. inert gas), and atmospheric

pressure), among others. Although a thickness below about 0.1 microns (p) can be

attained, the film is preferably sufficiently thick to afford a planar surface over
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10 greases, and the |ike. One unexpected result of the storage nedia

descri bed herein that contain a rigid substrate, e.g., an alum num
substrate, with a plastic resin enbossed with surface features, was
retention p§gpd sl ap perfornance as conpared to convep&,gg@}ms;g orage

medi a. Conventl onal alum num nedia are typically coated, ., Wth nickel

1 S phosphide, to inprove the surface hardness for poli Shl ng and to resi st
damage to the polished surface by contact with the head. Plastic resins are
general |y softer than the al um num surface coating and woul d be expected to
limt the head usﬁﬂawbiﬁésif@ﬁméecdﬁnﬁimw substragepad teeadliow dedinedvewiace, st or age medi a
descri bed hereiggagant i RiNGoRLLsL | & b | te

observed di m ni shedqs€ ‘Hsrgg%l anz:e #‘h@o%%qﬁgt e%J %Wégﬂslu LS(El s believed
to depend sonewht Oélﬂof&fe&t?rh-‘i @Rﬂ@b@r@f"eﬂh@thmtas‘tmtsown tmabovti Sl astic fil s
having hi gher tRiLENESS aﬁau?z@m@feﬁadamba@y@u% ot 19hedhbeRd sl ap

resi stance, Thus, in an especially preferred enbodi ment, the head sl ap

resi stance of @riewd & sarermeliny e Applicetiane Petermingtiop ok Asalitickhess my  pr ef er abl y
cont ai ni ng Surfra@@whﬁawrnep%n tySheidiRb Adpt cﬁ'aﬁ))/feﬁﬁl’éé ¥ak Elg(tedt)ﬁ)tottl'p.% r{;nead sl ap
resistance of the coated al uminum substrate not containing the plastic
film Sinlar Hexa!aythgsupassimpesfegians qaéhedmdaﬁuw@atcmat Wc@towépnaﬁliegbﬁ substrat es
such as gl ass. ydwmmst orage nedi a descri bed herein can be enployed in
conventional optic, nmagneto-optic, and magnetic systens, as well as m
advanced systens re [ hi gh ual jt tora medi a and/ or areal
density. During useqﬂtbﬁes')eg{to S'z% g“rat'% andm%’ %&m'%\%’edbﬁﬁ'ﬁrit & f%§00103644
di sposed i nll elpdesiicosolution arcrsemdwmuateen the dé¢srad meacthest Ipa’ameereargyho(smagneti C,
light, a conbi rl:%ed%nfatc grlec?udn r thOct r]1aes{¢,)soﬁl?1m\‘:j}scctosi thc?so?g‘ nt%t ﬁge | ayer,
in the formof an energ el'a 55ic i aerre aPeenergy
field contacts thfhie:sweéyeahsg thttkm)slémteohpm\ti@t pronekge Trymdalla lmwemr, tho (if ever)
contacting the Silstr. or chem cal
change in the s?or ageS%;r%s |tgﬁ%g&ggb%re‘r’dggggsd%?ﬁﬁﬁléﬁ%ﬁgﬁncg%%k&@h ener gy at
that point on trhigutpsy aore, Vit grestea fhph ehoutlS 00 mam B fess thaghet 2.6 niingdsd i ght
change the ofi entaldiOa QleatMBRASHIE 1 SRR A% 100 M Mol th Qhnpn 1 nci dent
| i ght beam couﬁg cause gc?)tﬁgse ranst of mati on \E\‘jneﬁet th eﬁ% g‘;tm lﬁe’gts t he
material . 10 Foreferednporexampls, ap rllﬁn@wm}mmcgl,heemﬂbed hengeplasignebition opt i ¢ syst em
100, data retr Iasxahmg@m)a aﬁan@aahgahe {10 Emlsa@/gamﬁ; rﬂagctmxaca) 102 wi th
a polarized light 11 white g | aser , or i nci dent on such
| ayer(s). A ref@ééﬁﬂ"&@teloﬁ%@?mm OTadP§b%§éa5 ﬁé?f\ﬂéen t he data storage | ayer
102 and substrate 108) reflects the |light back through the data storage

| ayer 102) the pr ot ea&imae:ohta;gesrbewdtspeamhctc@s thh@bstagit wiivk eurdd devi ce 112
where the d er nbod refer o Figure 3,
the read/ wri deszlrla}gémﬂf ege?“ hmt‘ﬁc ol §?fint§? %?"tffr?'aﬁﬂjgﬁéc’: tgg'hé? ns in the
di sk storage |ay$0vc1&30]v€nt agl polyadeazeitis: poyad) prechsomifint@ssaig) @darnd mtet he st or age
medi a, a magnet |d LS. i t he data s | a 102" by the
readlwite dewég%crgvli%o(%ﬁahmhe @%é'? Lllr{:ag?'%ua‘tﬁ ?hescé’eét%d {r)soﬁ%et beﬁ%?ep Sad/write
device | 12', tthMraigddtftnhp@rahmitﬁtacaaitsudrthdtayealvehﬂﬁmov;amdbesd’iémam otective | ayer
104

deleterious effects on the surface features. For example, the coated substrate can be
25  Theated to greater than about 200°C, with about 300°C or greater typically preferred, at

a rate of up to about 10 degrees per minute (deg/min), with a rate of up to about 5

deg/min preferred, and a rate of less than about 3 deg/min especially preferred. Once

the substrate has attained the desired temperature, it is maintained at that temperature

for a sufficient period of time {o remove the solvent and, if necessary, to polymerize
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to the magnetic layer 102', form ng magnetic domains aligned in either of
two directions and thereby defining digital data bits. The foll ow ng
exanpl es are provided to further illustrate the present invention and are

not intend jmt the scope thereof. 25 EXAMPLES Ex VAS WO
00l 48172 P%%SB% 03644 A substrate with outer dianet erq’g?}"ﬁg%mr?fgn and

thi ckness of 1.2 rnmwas fornmed out of a polyetherimde resin (Utemresin
grade 1010 obtained from GE Plastics) using injection nolding under

standard conditi ons known in th_e art. The surface snpothness of the
substrate was |tspelinieaprequ@sor, 4nda themenglel hEypidallsa pemodief up> feverejlhewmeis was about

175 Hz. At thi Seen(dﬁ(gg&f %ﬁ Yess ti'lznlel }ﬂ))éfs ?}l{efegrlen% Qﬁ%@%ﬁ@g@n%?rggﬁ%{ns t%r&%g mm  The

benefits conpar to'the prior art (Conparative ! are cl ear.
Exanpl e 2: A sudseaciaBy prefgiredn Adfubsinais iptspasedof thisg@annen ebitiowally with subekqdenp nm

thickness can 10,88, QAHCHE mdmﬁ%Eﬁﬁfﬁgﬁﬁ“{aﬂ?Sﬁﬁggg‘?icy‘%rdg%at e filled

with 20 wt % carbon fiber. The materi exur al nodul us of

Gravity of 1520 g o TTEEE i R EHIR RIS GBS P B BT T mam axi ol
di spl acenent of cuttd3@ngiicehwangeshndlo@t PrfadblyeX CAriablt fl@fuencit Rdcrawdve r st nodal

frequency of 302 Hz. 15.Exanpl . A substrate wth outer dianeter of 95 mm
and t hi ckness of*"28 %e%éssemfp@f‘fg(ﬁﬁﬂb aeeE‘SIrsghed]?mBg?‘S?ﬁﬁéﬁ' Fre g sweep

et her/ pol yst r yrargpovBEnB&thc aidtcartial frequedbly ant et &orite paiticulafuteens and a
skin of PPE/ PS (40 by co-infection | di ng. .The m crofi ber W th
aver age di nensi s(‘ojghs{h%gget‘?%m(‘)'?vﬁ5$°°§¥et]ﬁ%9 tﬁg‘% PP y’l"g‘nvﬁégﬁ“tf%%gg%?fﬁﬁcﬁggdi anet er)

were 20 signdfiaeid, fdesimd.| er t han conventional carbon fibers. The surface
snoot hness of the substrate was inproved by approximately a factor of 2

conpared 1o the COMRR} bk ofAE RAMidARIE SshIRRiAd ighinapd the first
nodal frequency was _ about 425 . At this frequency, the axial displacenent

was about 0. 15 SHRslinkiE resetioasrpdiative bping @@cipgthe sraplsit glpseRraxinisdnphhftat i ve
Exanpl es #1) ar @fede§ déntacPadBiABRPR idin piQ@ical and therefore thermal contact with a

hot fixture), rapid thermal annealing {(employing a heat source such as a coil or the
15  like, or a lamp such as quartz or the like, which is heated at a very rapid rate, such as
greater than 10 degrees per second), inductive heating (e.g., with radio frequency),

and the like, as well as combinations comprising at least one of the foregoing,

In conjunction with the above curing techniques, other processing methods
may be employed to facilitate the curing process, to remove solvent, and/or to
20  improve the quality of the product. Possible additional processing methods include:
employing a vacuum, using stripping agents (e.g., inert gasses, inert volatile solvents,
azeotropes, and the like), drying agents, and other conventional methods, as well as

combinations comprising at least one of the foregoing.

Alternatively, the curing time can be based upon economies and the desired
25  surface features (pits, grooves, asperities (e.g. laser bumps), edge features, and/or
smoothness) can be disposed on the surface subsequent to curing. Following
application, if applicable, the plastic film is cured (thermal, ultraviolet, etc.), and,
optionally, the desired surface features are formed by photolithography (including,
23



WO 001 48172 PCT/ USO0/ 03644 A substrate with outer dianeter of 13U nmm and
thickness of 1.2 nrn was formed with a core of 20 wt % carbon fiber-filled
pol ycarbonate and a skin of pure pol ycarbonate using co- inj ection nol di ng
with a thi atio of about 1 unit of core to 1 unit skin under
standard c%(g&?“?lo?\s known in the art. The surface 5 smo@%ﬁ%sgg/ 0381 t he
substrate was about 10 ~ R, and the first nodal frequency was about 210 Hz.
At this frequency, the axial displacenent was about 1.27 mr however, the
di spl acenent and frequency can be changed with changes in the core to skin
rati o. The benebitinst Iadrp ardegettl), lﬁSh&bpﬁblﬂ:hroagHdil(c@@fl‘badfr&tidlc\/eﬁp&mmﬁlhe #1) are

clear. 10 Exanmpl.e 5: ubstrate out er 120 mm and
t hi ckness of 0. 9§ Ofph(?%nrlaﬁlésdﬁtéu Mdfsgm(gf"%eénrbﬁssm %og‘(e)rnt 4P9F%9 30 wt % car bon

fiber, 21 wt%pol y(styrene-isoprene), and 3.5 wt % pol y(styrene-nual efic
anhydride) (all basdditinp8 syrfree fewspras onhg yharatgfoy employingphotlitiographyusi ng

i nj ection mol di pg, ydsioe %Wﬁfa‘}ly e CHibha? tdﬁmg\ﬁpﬂynecmsueagukh astbsd N€ T 1St
nodal frequency iIs abou? At this frequenc t he axi al di spl acement

i s about 0.069 WChW@OBb’@?Fé'W ‘Pscté}d?ﬁpalﬁ@d’ rytie e &P@M“érﬂ‘%‘@&%ar ative

Exanpl es #1 and c%?r)ica%aﬁor@ltoee@éh the%%@m c%atﬁlg éoﬂéﬁ%ﬁl%ﬁﬁol%égﬁpﬁigt er dianeter
of 95 mm and thickness of 2 mm.s forned a core of polycarbonate

cont ai ni ng 30 WSHERFHER- Pﬁ“B’é}Pf‘“‘é‘th%yp‘dfF?Pé’F??réﬁ%‘“‘iC‘sUﬁtfeéH@)mW‘br ation

danpeni ng fill edevi@hste dseful; Wo¥evRO baté Bl be&aRmABeRld sGrRRMHsHCRN dgfill SKin of
pol ycarbonate (al|. based upon the total weight of the conposition) using
coi nj ection nol ¢ithy thesertace gf‘ﬁ’r?d‘é?‘ﬂv%eothﬁ‘ilcf“?@ﬁ?“m%h‘? yrfeaset he figid The core
conpri ses abut sfiR%mof the thickness of the disk. The surface snoot hness of
the substrate is 25 about 1.3 nmR, and the first nodal frequency i s about

450 Hz. AL this fre%’éﬁ%‘iﬂy exkﬁb?six%ﬁ%ﬁjffég&dssﬂlcg@@?% u!ai§ex %19 Qg3 mm The

benefits conpared tot rior npar at | and #2) are
clear. 31 wo drost4eriprises a thin plastic film on the embossing surface. Not to be limited by

theory, due to the rheology of the plastic material, not only can pits, grooves, and
edge features be embossed into the substrate, but the desired surface quality can also

15  be embossed (e.g., desired smoothness, roughness, microwaviness, and flatness). In a
preferred embodiment, embossed bit-patterns and/or servo-patterns have a depth of
about 10 nm to about 150 nm, preferably about 20 nm to about 50 nm. Depths
shallower than about 10 nm can result in features that are not accurately recognized
by the head device. Conversely, deeper features or features that vary outside the

20  ranges can result in undesirable head-disk interactions.

Embossing, can be accomplished using conventional techniques.
Alternatively, a unique embossing technique can be employed where a substrate, such
as a disk having a plastic surface, is embossed by preheating a mold. The mold
should be heated to a temperature that, in conjunction with the temperature of the

25  substrate, is capable of embossing the desired surface features onto the plastic surface
of the substrate. The mold temperature can be at, above, or below the glass transition
(Tg) temperature of the material to be embossed. If the temperature is above such

glass transition temperature, it is preferred the mold temperature be within about 30°C
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Exampl e 7: PCT/ US00103644 A substrate with outer diameter of 130 nm and
thickness of 1.2 mmis forned with a core of pol ycarbonate contai ning 2U
wt % car bon fi ber and 10 wt % pol ystyrene-i soprene) (all based upon the total
wei ght of the conposition) and a skin 5 of polycarbonate by injection

mol di ng t NeOPM#¥1%d material in a nold that contains pol ‘)’/%TAT\"IWB’H filmon
one or both sides of the nold. The surface snoot hness of the substrate is
about 1 nm R~ and the first nodal frequency is about 250 Hz. At this
frequency, the axial displacenent is about 0.20 nm The benefits conpared
to the prior ardft{eGEREqEnsiisneniereaiipdieise malerdl) dith 2 Jempéreuk wedim.abdfd Exanpl e 8:

A substrate with outer diameter of 130 thickness of 1.2 nmis forned
with a core of oﬁ%’é&%‘gﬁ ARG AT ﬁ%ﬁ’b%@a@f@ﬁ&ﬂaﬁ?ﬁﬁm CFB%P”“P ®a mol d t hat
cont ai ns pol ycandléhebgpréheiten 10 A tediperatdie bblotvheSylddesanaifiort tepenanirelof thdhe sur f ace
smoot hness _of tmhzﬁ Sap{())%te Emt e‘sei %ve%%%lrjet re]fe r!aﬁ] 51:1 and«:'t Perffir{egtmg%gn?ém frequency
i s about 300 HZ A Pnr€™B f‘requenc,py, The "aXit e‘%l|y§p“| AcerEnt 1€ about 0. 40
mm The benef i tthe moldparaetatiiphepiad topriihgra faw Hegf€obrbar tht plew tBpsitiopl e #1) are
clear. Exanple .9; i i) ol vet her.i.m 0

el ect rochemi caIt?‘?pe?é%ggo?fljégéigr%t[%%gg%’ ag‘?;tt?g? %a%ur e%'khgaggeﬁ%gﬁotﬁns r(fUm
substrate. Subsmeferebly Within gidergradph il @ Clongmiterrier afmpiphels n2@riwler e f ormed into the
surface of the polyetherimde filmusing a hot stanping technique. This

substrate was super iiddiion @ htdiaghht h8RAthe AN S Y RIMER Ak RERAr at i Ve
Exanple #2) in that it contains the desirable pit structure of geographic

| ocators and ot'Ruythegisss Gansitipnismpgranye pighemeteriahiobs §ROEH 03RS HBFTERanpl e 10:

25 A thin | ayerneatd RukeidiRr tiidesturd SRircdBSadRRO fbli@fontf tRRERrpRABL i Ng a
pol ymer contai ni ng sol ution opto, one side of an_alum numsubstrate. This
substrate was 31 ca orwlﬁb‘?t%iuf ce features on the substrate Typically, the substrate is

heated to about 5°C above the glass transition temperature or less for crystalline

material, with greater than about 5°C common for amorphous materials.

Once the substrate has attained the desired temperature, it is placed in the
15  mold and pressure is applied. After placing the substrate in the mold the temperature
thereof can be maintained, increased or decreased as necessary in order to optimize
replication and enable substrate release from the mold while maintaining the integrity
of the surface features. Typically in order 1o maintain the integrity of the surface
features, the molded substrate is cooled to below the glass transition temperature prior

20  to removal from the mold.

By preheating to and maintaining the mold at a temperature below the glass
transition temperature of the material, the time required for heat-up and cool-down of
conventional embossing processes is significantly diminished, especially in relation to
processing numerous substrates. For example, numerous substrates are heated to a

25  temperature above the glass transition temperature of the material to be embossed.
Meanwhile the mold is hcated to and maintained at a temperature below the glass
transition temperature A substrate is then placed in the mold and is embossed while

the mold cools the substurate (due to the temperature differential). The substrate can
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PCT/ USO0/ 03644 superior to a traditional alum num substrate (Conparative
Exanpl e #2) in that the final surface was snooth enough (less than 10 ~ R
and total surface flatness |ess than 8p) for use in nmagnetic data storage

applicati , the substrate did not have to undergo | af i ng and
pollshlngQ§§3%§ h%ed in the preparation of conventional %@%gﬁm%&ér ceramc

substrates. Upon deposition of a sputtered nagnetic data |l ayer, nagnetic
coercivity greater than 2,500 oersted was achi eved. Exanple 11: A thin

| ayer of pol yetherimde (5p) was deposited by spin coating a pol yner

cont ai ni ng solumhdnrammedﬁmeﬂ$thMmﬂﬁmngham@n&ubakdammun&Mehkmaal surface

had | ess than 11(1)ecg's(s)atr¥ fo hca the s&jbs& ;E aaﬁld Scl‘rlrl;c}cl t%eabgvle?];[ n? SS t an51§ 10N tem ac.rr]atusr Upon
deposition of a sputyered nmagnet ata Ireghet e CoeTE AN Yy greater

t han 3, 000 oer sirddhendscoaldln c@ubuiatxo‘ﬁhebmamegﬂassurbssﬁtroatcmpsﬂamwad1sno damage

after a standar 9on§ leon?e. rptgogf?e{l da%Een&b%?s nﬁ teEﬁﬁal &Bs 5()103%16/ tzrke apoultqig)a]%%r

pol yet henm de can con alnlng
sol uti on ontd oteomplethothile the deye gflboasmgatkqhmqm mrﬁmrammhshbd glenimitggi d
substrate. This substrate would be superior to a traditional alum num

substrate (Conpar at ipy€exEmRigiéRh Butidhmidik thak v&htﬂ%ol%ﬁ&ﬁﬂt&l (UNEHD etshave a
significantly higher specific modulus. It would be superior to

al uni num bor on A 0HR isdix3eidriap srindlg and Bepfed o 26’6%&7(8?15 (‘i“ﬁ ©rHat ReE coat i ng

makes the surf a@@n SAP ehibsRpARINhAvVRE tHeHesided sutfag Tedtlre ne%@tndamatsd @r age
such as pollshlng,

appl i cations. conven al neans

difficult, if n Zﬁﬁ&ﬁnﬁﬁ 53‘58%]8 %féﬁ?%fi@"a‘&@&li‘ﬁ‘tdé“‘gd}ef’é’&%ﬂ“éﬁ%lfhness )
Exanpl e 13: 164 tdsuonng @yeab mien@e:hmtdnefemmdgieonvp@&sdaaa&shtlﬁstpﬁskmlpm si de of
an alunlnunlsubst coat | nt ai ni sol ytion onto
the surfaces) aﬁ& 8ﬁ¥w§g g@ﬂﬁ%@ﬁ&%ﬁ%ﬁg gg&f %g ﬁﬁﬁrg@sﬁﬁﬂ% f or med
into the surfacmmu@mngﬂaﬁmmﬁhms$ing techni que, e.g., a hot stanping. This
substrate was superior to a traditional 33 WO 001 48172 PCT/ US00/ 03644

al um num substrate (Bg(ﬁm:ﬁﬁétl{@mﬁéﬁm&#gﬁﬂyagmk tg]z{ﬁgtraggﬂérp" ned the

desirable pit structure of geographic locators an sired surface
quality; e.g., lcapgatyg apfl sgppratqhy heating the substrate to greater than the glass transition

15 temperature, the embossing cycle time can be reduced by orders of magnitude.

Once the substrate has been coated with polymer, and formed with the
appropriate surface features, if desired various layers can then be applied to the
substrate through onc or more conventional techniques, e.g., sputtering, chemical
vapor deposition, plasma-enhanced chemical vapor deposition, reactive sputtering,

20  evaporation, and the like. For example, in some cases, high areal density storage
media might have pits and grooves on the polymer substrate that can be solely
geographic locators; 1.e. they are not required to store data therein. The data is stored
in data storage layer(s). Furthermore, the data stored in the data storage layer(s) may
be changed (rewritten) by repeating the impinging step at higher densities than

25  conventional, i.e. “low” density compact disks.

The layers applied to the substrate may include one or more data storage
layer(s) (e g.. magnetic, magneto-optic, etc.), protective layer(s), dielectric layer(s),
insulating layer(s), combinations thereof and others. The data storage layer(s) may
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Exanpl e 14: A substrate with outer dianeter of 130 mm and thickness of 1.2
mm and 5 containing mcroporosity can be fornmed out of pol ycarbonate (Lexan
resin grade OQ 1030L obtained from GE Pl astics) using the l\/UceI I

m crocel | ul ;cti on nol di ng process. The substrate how 20% | ower
nonent of | f‘?’g and hi gher nodal frequency conpared t g%@?% tive

Exanpl e #l. Exarrpl e 15: 10 A substrate with outer dianeter of 130 nmm and

t hi ckness of |.2 nm and containing a m croporous and snooth pol ycarbonat e
skin can be fornmed out of polycarbonate (Lexan resin grade OQLO30L obt ai ned
fromGE Pl asti csc)mpniséamgntahﬁallvwamb bfsm'rmg erizivabid data, subh Sah omitalmdlet]i Ng process

in a nold that cont ai ns pol car | Qn .one, ot s of t he
nol d. The substF'd ef’ivﬁbclr(?r eIToNs m&fgﬂ%o'opnr’réayi%haﬁ’énﬁegl“{]‘gess Puced

moment of inert ala)uem)dAhvxghehwlnn@ab mf abenq a@ﬁcgtefoﬂredEfasspleeiaﬁ 3@ragt byery educed
sur f ace r Othne?\%T?&%ﬁ%R{thsl 1ted't6c‘a &%ksug}*a% mWfone o rﬂnegzllrﬁlnn%h%r of 130 mm

and thi ckness o orrré temresin
grade 10l 0 obt airarsitioh mgtnhadE' ﬁ’lcmtcpw)chmnim Itdlwnwtahmmb@mmrﬁso wt % of a | ow

melting (Iess t?fd@lan Qrg?)on HofR Sottlek) {(n% 99&8 &ﬁ.b&&lfok?[@lxw%ﬁ‘ﬂ tdafllfiCL 1 ON

nmol di ng under s condi ti ons st modal
frequency was abiht foRg@ng-iprgani¢ dyelid. 5, Gb'mmqwenmlyalocr{mea»mdycma@pl acenent was

about 0.723 mm i ve Exanpl e
# 1) are clear m-g%gmggﬂgdhaﬁeg&%%&%\é) %{Sﬁg?%@%&F%@égf} g@%ﬁ%A subst?gte

with outer di anﬁ*ﬂ'@ﬁlﬂfcﬁcoi@@lwaéﬂﬂﬁt abaptd AR esstes with Peagteiviti of PewtAd80 out  of

styrene- acrylloonbgrgtéd&ggg@[cgsﬁ/e@ﬁ]ﬁ £ 4CTS 100 obtained from GE Pl astics)
usi ng i nfection nolding under standard conditions known in the art. The

substrate showed reduced, no roved f ness, and hi gher
modal 5 frequency co ROEEHE & E&sﬁﬁvﬁcﬁﬂo\ﬁg %Tsé ﬁia“‘{‘—_‘iﬁa}?ﬁpl e 18: A

substrate with ocatitadtinadisaehae a OfckdedOofigrea@anitarnt 100 g knlesshaafbcbt DAywithas
a thickness of about 300A or less preferred in some embodiments. In another
embodiment, a thickness of about 100 A or less is especially preferred. The thickness
15  of'the protective layer(s) is usually determined, at least in part, by the type of

read/write mechanism employed, e.g., magnetic, oplic, or magneto-optic.

Possible protective layers include anti-corrosive materials such as nitrides
(e.g., silicon nitrides and aluminum nitrides, among others), carbides (e.g., silicon
carbide and others), oxides (e.g., silicon dioxide and others), polymeric materials
20  (e.g., polyacrylates or polycarbonates), carbon film (diamond, diamond-like carbon,

etc.) among others, and combinations comprising at least one of the foregoing.

The dielectric layer(s) which are often employed as heat controllers, can
typically have a thickness of up to or exceeding about 1,000A and as low as about
200A. Possible dielectric layers include nitrides (e g., silicon nitride, aluminum

25  nitride, and others); oxides (e.g., aluminum oxide); carbides (e.g., silicon carbide);
and combinations comprising at least one of the foregoing, among other materials
compatible within the environment and preferably, not reactive with the surrounding

layers.
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formed out of a 60/40 wei ght percent bl end of poly(phenylene ether) resin
and pol ystyrene using injection nolding. The substrate showed reduced
nonent of 10 inertia, inproved flatness, and higher nodal frequency

conpared tQoGeaRd ative Exanple 1. Exanple 19: A substr gbgpdboioss@ut €r
di aneter of 120 mm and thickness of 1.2 mmcan be forned out of a 45/30%2

wei ght percent bl end of poly(phenylene ether) resin, 15 polystyrene, and
pol ystyrene-co-(acrylonitrile) using injection nolding. The substrate w ||
show reduced nonent of inertia, |rrproved fl at ness, and hi gher nodal
frequency conpared (8¢ eBrHY aer@ehmidhage esufffcienthisknspsdo eflect Asaffi@r at e wi t h

outer diameter gfouhdd? ﬁ&ﬁy&@&a&l@ﬁﬁkf&%&alofyplcaﬂy tlﬂU}eﬂb&w@faye@(s)?&n BRE40 Wt %
bl end of pol y(phenyl ene et her)7(PreS| n wth gstt ne and cqntaining 20 w %
e

of zinc sulfldeth}ﬁé‘ﬁeﬁﬁ‘%fﬂ?&’taé""f‘ Q‘&e?"’“béﬂ‘i"%f byt 698 wei ght of the

entire conposi tg@&)u,@&.mm msessxelramctﬁetaglermﬂaumay&u&aﬁalrcﬁaa@xeshowed reduced
nmonment of inertia, . roved fl atness, and hi nodal frequenc conpar ed

to Conparative ‘Eﬂ%fﬁﬁﬂf pariyculanenesgy fisldjpcluding m G eV BB RelYY: 89ETNS00103644
A substrate w t fiatuth@hd dlowmﬁamﬁr%s&&ermg@&@ktbﬁuc@kﬁa&sgomg, dnd. 2 mﬂ was

formed out of a 60/4 rcent blen f. pol enyl ene et resin
with pol ystyr en‘éﬂ(13 ﬂdg‘cal tf’nlﬁgat?§°W%a¥?f(cgc%ﬂ?fgrb%%geﬁgu‘?‘é?gWf" PP’T’% (all

wei ght s based osdtrdflective lagéits), ofhet Inyerseait bd’cﬁlpdtc@émSﬂ dsilwbipatiofs lag ahd1j ect i on

nol di ng. The sub tr rtia, inproved

(1 atnegs, and: hiGe U SBUA e RRfY R oABRP RS, el EAraeiva el e #1.
Exanpl e 22: 18\ sgibsés; aideheviké.h out er di ameter of 120 nm and thi ckness of 1.2
nm can be forned out of a &0/40 wei ght percent blend of poly(phenyl ene

sther) resin with 1@npedakil sk AU soill Aba Mctbh ihh Bl Bkl SUI T de
particulate filler (all weig based on the wei ght he entire

conposi tion) usHgigsiorfaee 0*’{'il aﬁﬁ}lmbﬁﬁﬁted‘“ﬁm PéPS%‘bfﬁ%‘aP'ﬂ‘P%ijd ¥ithnpnaged heat
transfer” insul aihidednA%Nas rddntidRSHeAIARY phiorivhnde asPBMBMRd DRenvenidrd, 818. The

substrate woul d show reduced nonent of inertia, i nproved fl atness, and
hi gher nodal f r SefaReTRaliac GARYARtoRR] plyminymaT AT pieky Apted 98- VPR npr oved
replication;ef phosphidacio MRHrébe MR hH@IRTEGA1idhihe BRI Rt dhélge to the

polished surface by contact with the head. Plastic resins are generally softer than the
aluminum surface coating and would be expected to limit the head slap resistance of
the storage media; however, storage media described herein containing plastic films
unexpectedly exhibited no observed diminished slap resistance. This unexpected

20  resultis believed to depend somewhat on the thickness of the plastic film and plastic
films having higher thickness are expected to have diminished head slap resistance.
Thus, in an especially preferred embodiment, the head slap resistance of a coated
aluminum substrate having a plastic film, preferably containing surface features, is
substantially equivalent to the head slap resistance of the coated aluminum substrate

25  not containing the plastic film. Similar head slap results can be obtained with other

rigid substrates such as glass.

The storage media described herein can be employed in conventional optic,
magneto-optic, and magnetic systems, as well as 1n advanced systems requiring

higher quality storage media and/or areal density. During use, the storage media is
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Exanpl e 23: A substrate can be prepared as in Exanple #15. The substrate
was hel d using a clanping device that contained a viscoel astic washer

(e.g., elastomer) between the nmount and the substrate. The structure showed
reduced axial displacenment (0.475 20 mmvs. 0.723 mm) at the first nodal
frequency ¥BRHEHEd to the sane substrate when cl anped uBFHESIA0ME,i ce not
containing the el astoneric washer. Conparative Exanpl es Conparative exanpl e
1: A substrate with outer diameter of 130 nm and thickness of 1.2 nmwas 2~
formed out of a polycarbonate resin (Lexan resin grade OQLO30L obt ai ned

from GE Pl asti Chigpodé8 in@latidd 1€ £ fehDRrite@bvikieREbh tH0ehefl (haketicSRILhness of the
substrate was 36 . WD 00/ 48172 | USO0/ 03644 | ess than about 10 A R and
the first nodal PPEgieaerolReny ntgasfhe gata sigrage faven MedOEAEY® t he axi al

di spl acenent wagepaeld indidédd ol stiapgiaddat Micerexa Mpld CondictsAheIaiRRE)r ate Wit h
outer dianmeter of 130 and t hickness..of 1.2 nm was_for out of al um num
by punching t he‘%ﬁ’f@g i frpg]ﬁﬁoréﬁe 'B%Hfﬂﬂ“ﬁﬁ%?’g REREontasng 'ﬁ%ﬂ‘b%ﬁeﬁqﬂf TREY - phosphi de,
and pol i shi ng tfeldehkeesometphesicaies chicettasdififga rthe Getedemedia s¢ haas sechrieia 10~. R,).
The first nodal. f.requency was gbout 50 . At this frequency, the axial

di spl acenent ma?“ﬁﬁ%ﬁ?ﬂﬁfﬁ7gﬁﬁﬁmﬂP“§ﬁ%@?g%%e %Fﬁﬁwi?WHﬁg#WQ“%%gﬁples and

t eachi ngs pr ovi fikbdimighircange thi atientagvredf nlb@nesin ddminsevidhmnidelyeg boanage nedi a f or
data have been invepted. In me_enbodi nepts.. optical,. nefic, and/or
mmanet o- opt 1 cal M veap YaPEUE IR bR R Ruiof Phire e pp AR 20

havi ng a hi gh shaeabe capability, e.g., areal density greater than about ~
Ghits/in', can be designed. In other enbodi nents, storage nedia were

unexpect edl yo provi degt Ravild) efaBigho BR8k b ARk GapH-RRBHL yBSm 10Makkdi Ng at | east
one of, e.g., surface ) . N

retrieval comprises contacting the data storage layer(s) 102 with a polarized light 110

(white light, laser light, or other) incident on such layer(s). A reflective layer 106,

disposed between the data storage Jayer 102 and substrate 108, reflects the light back

through the data storage layer 102, the protective layer 104, and to the read/write

15  device 112 where the data is retrieved.

In another embodiment, referring to Figure 3, the read/write device 112
detects the polarity of magnetic domains in the disk storage layer 102’ (i.e. data is
read). To write data onto the storage media, a magnetic field is imposed onto the data
storage layer 102’ by the read/write device 112. The magnetic field passes from the

20 read/write device 112, through the lubrication layer 105, and the protective layer 104
to the magnetic layer 102', forming magnctic domains aligned in either of two

directions and thereby defining digital data bits.

The following examples are provided to further illustrate the present invention

and are not intended to limit the scope thereof.
25 EXAMPLES

Example 1:
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15 roughness of |ess than about 10 .~ R' | ow m crowavi ness, edge-lift |ess
t han about 8 ~, mechani cal danping coefficient greater than about 0.04 at a
terrperature of 24C, a resonant frequency of greater than about 250 Hz, an
axial disg| gﬁ?t peak of |ess than about 500 p, under [, Vi bratl on
excitati on a layer with a coercivity of at |east 15%12 %’5’33%%“00 oer st ed,
and a Youngs m)dul us of at |east about 7 GPa. 20 Sone of the storage nedia
described herein contain a rigid core with a spin coated, spray coated)

el ectrodeposited, or conbination thereof) plastic filmor |ayer on one or
bot h sides. The pl astsilstrarayitbheuta diamerenaf[iB@siti apg thidkedssokled mmovas m xt ur e
thereof. In ad S urface features
(e.g., pits, g?flooves%Ofagqyegle"?{l}%dss)n(ggeme(élm dgmb(’bta'ln%ds%r %gnps and the
l'ike), r Oughnes@a}stlm wsirgvimedtioesislding Sndenglarklivd coridiiods lp-banedhem dht he plastic
(fiim ayer. Qi ARLLAE L RLELA ARy iSO A0 HPRSSHAG * oCPn! aue
(i.e., the subsstrate can rne rther advant age of
a physical lys5 pafcetqeqnme‘dasngHSd’lze Atshltﬂmuellcy,meraami dmlaoefmemh‘easmb@xd for servo

patterning (pit | imnate the
hme 37 WO 00/%888%[190@? Urgg%% ?)ré’DGa titgggﬂo?hkﬁ D%r/pgl(r?tévse-s%% lggpvge patterning
the data | ayer;claaypically a several hour process. In addition, since the
data | ayer can be wholly or substantially free of servo patterni ng, the
area of the datexalngper available for data storage is increased. Unexpected
results were also obtained in relation to further processi ng and 5
mechani cal properti i SCuUSSse bov i st ood the
deposition of addi t?gﬁgﬁ?tf lévsth %me?smns Otd”gmtm (??mettcra (P% ?%nt pve | ayer(s),
protective Il%tyelre(psqd)lceéfozm)ecmlmrgdmmmnlwqd@satsﬁldﬂd vath Zquﬂtﬁtcerbcnnrf@erat el evat ed
tenperatures, e 1»%&@591 Afatd&&‘r?] hdd 1@% Srmmcongge 2 e %caHaﬁlSEth! on
tenperature of t as IC. h storage ne acoma ning a

ri gid substrat ewhﬁmeﬁgf%zom ﬁ@tsi)eélﬁplgramf)mflﬁay@? Htetswtﬁlﬁét!ledlh@ﬂleto retai ned 10
head sl ap per f OfoRRRtea TuakRAL S Re GRAVEILE Hifudk ObAGGBlhfon, These
illustrative enbodi nents and results should be apparent to those of
ordinary skill dndaffiremagal frequeney ph¥2déscri pti on and exanpl es provi ded
herein. Unlike prior art storage nedia, this storage nedia enploys a
substrate hayi ngxagiplel3east a portion thereof plastic (e.g., at least a thin
plastic film to attain the desired 15 nechani cal properties and surface

features. Due 10 1 45 luh BaMak roshih Baulab R 1P b Ofuchlie substrate

with the desired surface teatures Is er nor
with a core of polyphenylene ether/polystryrene (PPE/PS) containing 20 wt% ceramic

microfibers and a skin of PPE/PS (40/60) by co-injection molding. The microfibers,
with average dimensions on the order of 10-20 p length x 0.3-0.6 p diameter) were
20  significantly smaller than conventional carbon fibers. The surface smoothness of the
substrate was improved by approximately a factor of 2 compared to the conventional
carbon fiber co-injected disk and the first modal frequency was about 425 Hz. At this
frequency, the axial displacement was about 0.15 mm. The benefits compared to the

prior art (Comparative Examples #1) are clear.

25  Example 4:
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surface features) including roughness, etc., can be enbossed directly into
the substrate surface) rendering production of this storage nedia cost
effective. 38 WD 00/48172 PCT/ US00/ 03644 WHAT 1S CLAIMED I S: 1. A storage
media for data) said nmedia conprising: i. a substrate conprising at |east
one plastiYOPEER portion; and ii. at |east one data Ia§8’U8Wm‘§fd
substrate; wherein said data | ayer can be at l|least partly read from
witten to, or a 5 conbination thereof by at |east one energy field; and
wherein, when the energy field contacts the storage nmedia said energy field
IS incident upon saheutdindtawitiayier diagéaro® 130 mt and Hichesd d1e2d@ptvasipon sai d

substrate. 2. The staqrage i a, as, in.Cl ai , erein said.energy field
conpri ses at |§$§F§8ﬁ%a °Y ge é@???@ﬂ??®Fg}$§m @ﬁ%?ﬂ@s PR and an
optical field. pdlycalti@ats hxmgagen;jeapich @oldmg mith Cthidikfesd rativvbfabeutn usidbfd substrat e
has an areal densit reat.er than.about..G Ghits/in2. 4 The storage nedi a
as in Caim3, W& g‘lmrc’]lt ogglf"aunsdﬁrt)‘c’gatn?aé‘?ceo"%‘g%ns%wénr'3éﬁe aH'eﬁléelst" 4§reater than
about 10 Gbid s/sinnothneSs of Heautstrae ag@bone d0 A Rasndithc ftbtandduldrequeneredsn sai d

substrate h?"s %gou?‘liﬁ)%llz. q\qrt]-isl ftr%(;ugir e%}e%;(ialt isaﬂce%%gtuvgas% ouﬁ)&# r%{nl n2. 6. The
storage nedia as 1n ai‘m 1, Tur ther conprising surface teatures sel ected
from t he group hownsi, dteidvglagmepgiandireqgeroprande clewgpd Wit abang®dn thaspewi t i es, and

conbi nati ons cQERS! i BherhEABpull1S 118 (EOHEIAMkarfr TR St OF age media

as in Caimbé, erein sald surface tur e a replication of greater
t han about 90%cteepl i cati on of an original master. 8. The storage nedia as
in Caiml, wherein said substrate has an edgelift height of |ess than
about 8 m cr@nsExadfle 5: WO 001 48172 PCT/ US00/ 03644 9. The storage nedia as in
Claim 8, wherein said substrate has an edge |ift height of |ess than about

5 mcrons. 10. The gtaqr . L a,.as | i m erei.n,sai d.s trate has
an edge lift hei ghtﬁé&s?ageggm?ﬁm%a etcrnOf% Pt tgl.vc\ﬂﬁs.(’f@'ﬁétg st (02

an about m cron orage nedia as

in daim8, whenrtifipolycartpnsetrntamitzd0mals cabaufivtagewroprdl(stese-igipraness t han

about 10 A R,. and 3.5 wit% poly(styrene-maleic anhydride) (all based upon the total weight of the

composition) using injection molding using standard conditions known in the art.

15 The first modal frequency is about 292 Hz. At this frequency, the axial displacement
is about 0.069 mm. The benefits compared to the prior art (Comparative Examples

#1 and #2) are clear.
Example 6:

A substrate with outer diameter of 95 mm and thickness of 2 mm is formed

20  with a core of polycarbonate containing 30 wt% carbon fiber, 21 wt% poly(styrene-
isoprene) vibration dampening filler, and 3.5 wt% poly(styrene-maleic anhydride) and
skin of polycarbonate (all based upon the total weight of the composition) using co-
injection molding under standard conditions known in the art. The core comprises
about 50% of the thickness of the disk. The surface smoothness of the substrate is

25  about 1.3 nm R, and the first modal frequency is about 450 Hz. At this frequency, the
axial displacement is about 0.033 mm. The benefits compared to the prior art

(Comparative Examples #1 and #2) are clear.
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12. The storage nedia as mCaim8) whcrcin said substrate has a nechani cal
danpi ng toefficient of greater than about 0.04 at a tenperature of 24C 13.
The storage nedia as in Caim1l2, wherein said substrate has a nechani cal
danping c fieent of greater than about 0.06 at a te r f 24C 14.
The stor aggBr?gﬁl?qas in Caim8, wherein said substrat g@ﬁg@%@/ﬁ%@mm of
inertia of no nore than about 5.5 x 10-' slug-in'"'. 15. The storage nedta
as in Caim8, wherein said substrate has a radial tilt and tangential tilt
i ndependently of about 1 each or less. 16. The storage nedia as in Caim
8, wherein the Froipledre content of said substrate varies |less than about
0.5% at equilibriumunder test conditions of 80C at 85%relative humdity

after 4 weeks 17. Theusk&k dgRoliR Wiathe@Bof 180 fahnPind\Hoknd6f 161 MmSfofinedubst rat e
has a specific gravi an. abqu The storage nedia as in

1 ty of Ie%ssth . about 1.0 18. !
daim1l, wherei WEH0H € pejeiarograte qniainng 20 w14 rarpndibenaod JAKTS peak of |ess than
about 500 ~. un@@fstrhedioprhc)\dllbagt updn thxstal vidigho of thel@mpddi@npindaage Medi a as

in Claim18,_wherein said substrate. has axi al .di spl.acenment peak of |ess
than about 15 SCPPYEREHS DY BeRP RS HPS Pt SAeR O SO A PRATS L or age medi a
as in C ai m 18, poykebeiate fikabilowwbbdtl e ohths meldg&hd sufficekmb@itessaiftheess t han

about 8 mcrons,, 21 .The storage ia in Caim?2 erel.n said
substrate has estﬁ‘asi@ﬁei'%at%mf@in&r@%%%tgfeg@tsm‘?d%] FIRBEUY a%"“ﬁ#@&%héﬂhfz The

st orage nedi a afequéncyliteiarialdisplavdneneis tbosdl. 2 wubThatebdditdvampaeiypettei ft hei ght
of less than abon%trag(dpﬁcrrgt%se]axazng.l Smgndsézggra garrredi a as in Caiml18, wherein
said substrate Has™a suftace rod’g‘hness of “FESE than about 10 .~ Rd. 24. The
storage nedia as in Caim18, wherein said substrate has a mechani cal

danmpi ng coeffi cPempledi greater than about 0.04 at a tenperature of 24C. 25.
The storage nmedia as in Caim24, wherein said substrate has a nechani cal
danpi ng coef fi ci ent Achibsgyrte aite butérhiameabaUB0 Hurlnd eickaest efiemativfosnedf 24C. 26.
The storage nedja as | aim 18, wherejn sai bstrat s a.nonment of
Thertia of no el peh Bt eoniis 3 Rep Bty L SRS B 4P s
in daim1il, whepdicabsaiedilauhsieronabah kides ofitherpwnTheghrfdchandottmessbftabout 5.5 X
10-' slug-ins or,less. 28.. The storage ia as in im 27, .wherein said
substrate has asuﬁ%“ﬁ%ﬁ%abgg linﬁlg?“talnat%%ﬁg%l%%eéeﬁfl%’c&'sﬁf%?dsolrﬁuzgf“l’“rllus- or Less.
29. The st onagefrengelicn tlaesixiahdiPlaa¢nmani8 pbonte4lenm. Baibehefsbotragddo has a nonent
of inertia of - - r less. 30. The storage nedia as
in Caim27, maﬁe}gog%r}]ecsogip%aé\%t%%rﬁﬂé%@) IIgélega)r'surface roughness of |ess than
about 10 t~ Rd._41

Example 9:
A thin layer (5 p) of polyetherimide was electrochemically deposited onto one
or both sides of an aluminum substrate. Subsequently, geographic locators (pits)
20  were formed into the surface of the polyetherimide film using a hot stamping
technique. This substrate was superior to a traditional aluminum substrate
(Comparative Example #2) in that it contains the desirable pit structure of geographic

locators and other surface features formed through embossing.
Example 10:

25 A thin layer of polyetherimide (5p) was deposited by spin coating a polymer

containing solution onto one side of an aluminum substrate. This substrate was
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WO 001 48172 PCT/ USO0/ 03644 31. The storage nedia as in Caim27, wherein
sai d substrate has a nmechani cal danping coefficient of greater than about
0.04 at a tenperature of 24C. 32. The storage nedia as in Claim1, wherein
said substrate has a radial tilt of about 1 or less. 33. The storage nedia
as in O aiW38%8 herein said substrate has a radial til FCHPSUB¥EE 0.3 or

| ess. 34. The storage nedia as in Caim33, wherein said substrate has a
nonent of inertia of no nore than about 5.5 x 10-' slug-inZ 35. The
storage nedia as mCaim1l, wherein said substrate has a tangential tilt of
about 1 or | esgeridaéa a tlddiosd elumgemBedirae @dmpitattle Exam@Bo542) whidteien sai d
substrate has tangential tilt qf. abput G 3 0 SS The storage nedia
as in Caim1l, iy l(S:"r & vrvraﬁisg?(ﬁiﬁ %"o?:q’nqeésﬁt andp (%élgia &E’%?g%'trf??%m\?gﬁeesss&’ 'ess than
about 0.5% at @gupd usbhmimagnetin daa stéragstapd 0atdng, banis sofst8O didabt B¥Yor el at i ve

hum dity after 4 KS,. .38 .T rage nedia as in aim. 37, erein said
substrate's rmfnédteyv‘rgghe gﬂ?%aﬁlg p@%}l?xége}isggeg T RaPRE 0@.05‘6%“ %‘f“a]erﬁ%\éfﬂl i brium
under test 6ondideiaonirssubstra@) Urat dPBsitianalf atiutaedmrgnelictdataddybemaghetiveeks. 39 The

storage nedi a géergi@tiglre%geg}%lﬂzdgggg%ﬁg&%%hqevg&;bstrate has a surface roughness

of | ess than about storage nedia as in Caim39, wherein
sai d substrate has a surface roughness of less than about 5t~ R . 41. The
storage medi a &mA¢ Gf ai m 1, wherein said substrate has a mechani cal

danpi ng coefficient of greater than about 0.04 at a tenperature of 24C 42
WD 00/ 48177 PCT/ USCOMhG3nsdof4Blyethidrmidt(bi)age depedicdibaspin qoattigaipniyrhdr, wher ei n

said substrate c&gzﬁmxfgeﬁglﬁag(ﬂ%co%lﬁ élgca&ﬁ]&lgﬂlgs S%Qs?r];tfe .i f}ilegf}%‘l sg;sfacig hguéft:sg ?halti han about

0.06 at a tenperatu storage ne m 1, wherein
sai d subst ridt e 10AR, andrtesiondsst flitneglesioy 8pf Upmalapawition baspetisedt 250 Hz. 44,

The storage rreq}a%)ctﬁﬁdaitaria dﬂa%ﬁ? goeyygﬁ{' glieﬁerqﬁain(i@ygeﬁtgd%ag anﬂl‘?éilecfE.l surface

roughness of |es an a
The coated substrate showed no damage after a standard 800 G head slap test.

Example 12:

A thin layer of polyetherimide can be deposited by spin coating a polymer
15  containing solution onto one or both sides of an aluminum-boron carbide rigid
substrate. This substrate would be superior to a traditional aluminum substrate
(Comparative Example #2) in that the material would have a significantly higher
specific modulus. It would be superior to aluminum-boron carbide substrates without
a coating in that the coating makes the surface smooth enough for use in magnetic
20  data storage applications. (Using conventional means, such as polishing, it is

difficult, if not impossible, to achieve adequate surface smoothness.)
Example 13:

A thin layer of polyetherimide was deposited onto one side of an aluminum
substrate by spin coating a polymer-containing solution onto the surface(s) and
25  curing. Subsequently, surface features were formed into the surface using an

embossing technique, e.g., a hot stamping. This substrate was superior to a traditional

33



45. The storage nedia as in Caim1l, wherein said substrate has a specific
gravity of |less than about 1.3. 46. The storage nedia as in O aim45,
wherein said substrate has a specific gravity of |less than about 1.2. 47.
The storaggog@sdea as in Caim46, wherein said substrat echdse@aGpeci fic
gravity of less than about 1.0. 48. The storage nedia as in Caim1l,
wherein said substrate conprises an anor phous, crystalline, or
sem -crystalline material, a conmposite, or a blend or conbination
conprising at | east one of the foregoi ﬁg#. 49. The stormc%fei_msdi aas in daim
48, wherein safymaymadsEComparaixe Exagplsrizkindhat il coptangg theppsirale Bt age nedi a as
in Caim49, wasteredf Sajephtdlbsiorine the abstd SiefoeuilRy;alg., (¢ BanioRR,a pl asti c
filmdisposed on at |east a portion of at |east one side of said core. 43
WO 001 48172 PCQ'AHEQ%203644 51. The storage nedia as in Caim1l, wherein
said plastic resin is at |east one resin selected fromthe group consisting
of thernosets, polyvinyl chloride, POl ol eftns, polyesters, polyimdes,
pol yani des, pol ysulfspidate Wb pyterdipaie emf%/la%?fn %F}V@Pﬁéf’f’sﬁﬂn‘l“&ﬁ‘gs,
pol yphenyl epe slafnind@scrofpdsitLtn 86 fokBIdRESE poRedrddakib BlexSie@Ein 8dcoses, ABS
resins, polystyrenes, polybutadiene, polyacrylates, polyacrylonitrile,
pol yacet al s, pé?)%"%ﬁ‘&fﬁéﬁ m Gl Plastind pyingthe Myt digpigrocedpRtipigeiol vi nyl  acet at e,
pol yvi nyl acet @bi@ing plo6kds. drie kybsitd wdd®l o 26% 1ichinbank of igédiaddaughaet hyl ene,
aromati c pol yestcﬁ%, ol %/vi n%/l fluoride, polyvinylidene fluoride,
pol yvi nyl i dene™g4if 84" °8 FRCOmPARIYS FRABEY "L opol ymers, mi xtures) and
conposites conprising at | east one of the 10 foregoing resins. 52. The
storage nedi a Bawiplg I8 ai m 1, wherein said plastic resin conprises a resin
selected fromthe group consisting of partially hydrogenated pol ystyrene, a
pol y(cycl ohexyl et hyduBses: withQht¥iShiarcBR 6f 130 mACAnM kiékinésk bf £ mm and
pol ystyrene-co-nal efi c .anhydride), and a bl ends, and_ copol rpars conpri si ng
at |east one of°"PHEEASEGHIHY 2peI0pE polxaprbopie skay gap Qb@nﬁegd’f‘é’ of laiml,
Wﬂer ein said pbcﬂy&{aibsnate]gﬁm?@sm_mrgiageng%oLeasmedqﬂﬂml _GEPE%{;@MSiS@‘h_EFF ed from
t he group cons| sting of vulcanjzed rubbers, acrylic rubbers, silicone
rubbers, pol be”&e&‘i’gﬂéceluﬁlﬁrH@F‘g‘f’" BoYiPE LEETE Vlaé?féx?’?fﬁﬁ‘@?‘gs,poﬁ'ﬁ‘l‘r%?‘ﬁer rubbers,
i ﬁ?bm yl ene-i Sﬂlgfﬁf‘tﬁic eafwal sydaedlsffShe ﬂlcﬁ&gﬂﬁﬁlftisﬁatf] u&medemomntafeitﬂele?mubber E ]
chl oroprene_rupbers, . c rosu nat ed pol yet ne) polysulfide rubbers,
luor i ne.r U8 beperckss s sirms ora b b et ERnal P amPE Hfine er i ol 5.
pol yur et hanes, wahttdaedbirfagtroghsesconpri si ng at | east one of the foregoing.
54. The storage nedia as in Caim1l) wherein said substrate further
conprises a magghipliesel ected fromthe group consisting of netal, glass,
ceramic, or an alloy, conposite, or conbination conprising at |east one of
the for S onpr; s e R el Fmeler 5130 o ttahicss 0T S a3 & @ SuUbStrate
formed out of polyetherimide (Ultem® resin grade 1010 obtained from GE Plastics)

20 filled with about 60 wt% of a low melting (less than 400°C) giass filler (Coming
Cortem) using injection molding under standard conditions known in the art. The
first modal frequency was about 210 Hz. At this frequency, the axial displacement
was about 0.723 mm. The henefits compared to the prior art (Comparative Example

#1) are clear.

25 Example 17:
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WO 00/ 48172 PCT/ USO0/ 03644 56. The storage nedia as in Caimb55, wherein
said reinforcenent conprises fibers, whiskers, fibrils, particulate,

nanot ubes, or a conbination conprising at |east one of the foregoing. 57.
The storagYV nmedi % as in Caimb55, wherein said rei nforcegent is metal,

m ner al , QAT cerani c, gl ass, or a conbination corrpf E’Uﬁog?m?;\(t“l east one
of the foregm ng 58. The storage nedia as in Caiml, wherein said
substrate has a thickness) said substrate thickness being substantially
constant. 59. The storage nedia as in Claiml1, wherein said substrate has a
t hi ckness, sai d substubstiae wikh anken digaetéxeit h2P mnaraixdattiickx&ehof“memstmsr age nedia as
in Gaimil, wherelp saidsubsials. a5, A hGEASSS GROMFhY pesal d substrate
t hi ckness geoma? Perhg Eonica apere a conbination

conpri sing at IPMmds) Bing iroefctubﬂ’reoldhogeaglgnsmgdarcﬁdpndfﬁhs ksdzxmlacye artedfhea as in dam
1, wherein said,suhs r rlsesa
core. 62. The sflbg{k%%c %ahor%redm&agd SN @ﬁ&ng(ilf'p wﬁéﬂa@negb’ ]élgllhtl cronrl% as

t hi ckness, sai dre(wnw cphmr@‘ﬁe@smbﬂe@twglim#intl ally constant. 63. The
storage nedia as in Claim6l) wherein said core has a thickness, said core
t hi ckness bei ngxwapik edd. 64. The storage nedia as in Caim61l, wherein said
core has a geonetry, said core geonetry being concave, convex, tapered, or

a conbi nation conprém ngaé Wl,(hlﬁe%l S mgerogﬁz& heaf(gtgje Qi.n geomatrl es. 45 WO

001 48172 PCT/ US00/ 0 ora e e P '%Y S wherein said

core has an outfemedgnts @40 whdpmnté)landlbhmlymhammdnecthbmengatsiubst antially
equal (o Said_SHRSLER! SR Wi@ho W AREL Ofi si8on TR S OLAGEARA & 25 10 O al m

61) wherein sai a metr sal d geone i'ng at | east one

radi al arm 1t ihestésimporyed ﬂatlnags argithégher iddel fmueacmnmarnhnolC@mwmpn sing at

| east one of tr}%a;qgg@gm ng geonetries. 67. The storage nedia as in Caim
61) wherein said core conprises at |east one hollow cavity 68. The storage
media as in Caim6l, wherein said core conprises at |east one filled
cavity. 69. TheE"é'f'BlF%&e media as in Claim6l, wherein said core conprises
multiple portions. 70. The storage nedia as in Claim69, wherein said

mul tiple portions compsitgevidh jutes diameterrdtl 20 thialand thighnessiié.2stnoeaage nedia as in

G aim6l, wher efioﬁ'neﬁ gélt%f gw/ﬁ/i.ﬁve%%ewem%nd of poly(phenylene ether) resin,

15  polystyrene, and polystyrene-co-(acrylonitrile) using injection molding. The
substrate will show reduced moment of mertia, improved flatness, and higher modal

frequency compared to Comparative Example #1.
Example 20:

A substrate with outer diameter of 120 mm and thickness of 1.2 mm out of a

20  60/40 wi% blend of poly(phenylene ether) resin with polystyrene and containing 20
wt% of zinc sulfide particulate filler (all weights based on the weight of the entire
composition) using injection molding. The substrate showed reduced moment of
inertia, improved flatness, and higher modal frequency compared to Comparative

Example #1.

25  Example 21:
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72. The storage nedia as in Caim6l, wherein said core is fornmed in situ
wth said substrate. 73. The storage nedia as in Caim1, wherein said
substrate further conprises at |east one insert. 74. The storage nedia as
in daim?7 in said insert conprises a plurality j attached
to said sugyé?er‘wa]{‘tg{eﬁon a surface of said substrate opposi ?%c%u@bsﬁ%tsa | ayer.
46 WO 00/ 48172 PCTI USO0/ 03644 75. The storage nedia as in Caim73,
wherein said insert conprises a single nenber having a substantially

uni form thickness, said insert attached to said substrate on a surface of
sai d substrate oppogisubstrataivith dettralismgigesf. 12F im ahl ¢hikhes a2 mmdiaa as in Caim
1, wherein said . i C reat t han an
operating frequ%ﬁ%%%%%%%@géé}gé@%Q@%gbg;s(gl%ﬁ%@aﬁ% ﬁgﬁ%ﬁ'ﬁﬁ{gr ein said
substrate has ordlyptyoneandpoeidining 2QuiEndylay pgticulatefiles @il ovewpte based enghd r equency.
78. The stor agewgrgﬂmh@&ﬁm_o @sstf&)g]ysmg@gcﬁ&nmah : ﬁa‘é*@&}s{rﬁi&o\béﬂ& a second
operating frequency and a first nodal equency Qgreater than a first
oper at i ng fr&quietisyd mqoent gfijeeriéy, praqyed Prsetiss anddiighar i@ddal fraqeencywpspatied sai d
plastic resin p@@}ngg}atingQar{élgmdi sposed on at |east a portion of a core.
80 The storage nedia as in aim 79, wherein said core is selected fromthe
group consi sti ng?( of tal, ceram c, glass, and conbinations conprising at

| east one of th af“BIregg'oi ng. 81. The storage nedia as in Cl aim 80, wherein
said netal is alum num 82. The storage nmedia as in Caim79, wherein said
fil mhas a thicknesg sabitrate wib putgrdigmetesof 139 miveand thi@8ess Thie2 mngrmlgge nedi a as
in Caim82, wh j i e { . t.Qpage nedi a as
in daiml, Whefr%éll(ﬁil 3%2‘3‘?39(3?@?{8?@?‘2%‘ |l ﬂ“g%?ﬁ%‘ﬁ%g%@% elsh;g{j?nesﬁa@{hng a thickness
of about 50p0 orpdlwstysene gl contpjping 2\ iEpe zine eyl fdeparticyatefibgr fallgveighigivasedi n sai d
hi ckness i s abhihe ¢ Bl B85 cofosiioAAPI B an TS HSAOBRARES. A

met hod to manufacture the substrate o aim 1, wherein said netho
conprises at | ehdnanggsdhrptranefar nsplapgdayes psolstcrbrdl igPoupPrtebNei SSBRAE: of

injection nol di fg.sufsBAEWBAd RoRGERSASmonleR o fletti@ NmpRVERN fRfisOMd hightt t eri ng,
pl asma vapor deposition, vacuum deposition, electrodeposition) spin
coating, spray Be fregyencrenmpated & Conpertivg, Exgrapla sandipravey ralitrdeseing, surface

pol i shing, fikxt e B sulkROtAphied b ExbBIas0. Mol di ng, two shot nol ding,
m crocel | ul ar nol di ng, and conbi nati ons conprising at |east one of the

foregoing methogds. 801 The met hod of C aim 86, wherein said nmethod consists
essentially of ple =

A substrate can be prepared as in Example #15. The substrate was held using
a clamping device that contained a viscoelastic washer (e.g., elastomer) between the
mount and the substrate. The structure showed reduced axial displacement (0.475
20 mm vs. 0.723 mm) at the first modal frequency compared to the same substrate when

clamped using a device not containing the elastomeric washer.

Comparative Examples

Comparative example 1:

A substrate with outer diameter of 130 mm and thickness of 1.2 mm was
25  formed out of a polycarbonate resin (Lexan® resin grade OQ1030L obtained from

GE Plastics) using injection molding. The surface smoothness of the substrate was
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injection nolding. 88. The nethod of C aim 86, wherein said nethod consists
essentially of injection nolding-conpression nolding. 89. The nethod of
Claim 86, wherein said nmethod conprises in situ production of the substrate

having th .,le£d pits and grooves, and having greater t 90% of
t he pi t/gﬁ‘é‘gg@s;épl ication of an original master. 90. Arér*e}?%gﬁggﬁr

retrieving data, conprising: rotating a storage nedia having a substrate
conprising at |east one plastic resin portion and at | east one data | ayer
di sposed on at |east one surface of said substrate; directing an energy
field at sai d ktschagbourt®A R, snddle firki atodadieduencyewagybdut 0z Atihici dent upon
the data | ayer I L | NCI the substrate; and retrieving
i nformation frggﬁ%%rﬁg’qﬁéagtxgpﬁ%;/}gfﬁn‘{}]?gésgdg%I'Leéﬁgl?ngy field. 91 The method for
retrieving data as in Caim90, further conprising passing at |east a
portion of sai HoBPEAYye*MBEd t hr ough the data layer, and reflecting said
portion of said energy field back through the data | ayer. 48 w0 00l 48172
PCT/ US00/ 03644 92. ATdwbstizetwithdutbrahamegt bf B0 immgardaliickness of h2 fokrawas 90, wherein

sai d. st or agg IT?O%% ciu?ofr u%%;[ug'ga%gn %inv reid?slglfn% Saggl%r%inur%%hec?,-h%ﬁge \;virtllo.d for
retrieving data as I n arm 90, efein sard energyfleglsglnmdent upon
t he data st or agekd-gcephidei 41 polishipg foraghi¢ vechedissited aipface ighnsseilisss that e.  94. The

met hod for retrdeyin j i i, Sal tr.ate has an
areal density g?‘ﬁgt)'egh‘?ﬁ’gﬂ“g ]ofte?ueg%l’oﬂ{ptas%t% . Q%ft eqﬁ%]t%)ﬁg% a?%lr retrieving
data as in C ailispl@gmenpives abpyt 093 msubst rat e has an areal density greater

t han about 10 Goits/in . 96. The nmethod for retrieving data as in C aim 95,

wherei n sai d subst nagheuldBsciantal 88 kxaaRRSs hidtedkigaheiidedRdein haitHovel 5
Ghits/in' . 97. The nmethod for data as in Caim90, further

. etrievin |
conpri si ng Qur FUEE SHERE eaesdpd 5%’&6“5‘?\“3’?“1 pyEed Jagon madieedt said
nmp g

substrate, betwarE, SsgneticSandst magnetoaptkabmédi Mt at [8346ih parPfhadelffom Met hod f or
retrieving data] as icgl{ag ai g}ﬁ)?t vghcgr iin sai g% er]é.lg,ce fe trl‘Jarlbes are sel ected
from the gr oupPEUREPLITRGS BER Biroes copPitk, E&: e fins Psiplst Ben a9t [ 1 s, and
a conbi nati on Gbiwhini, sanibg daignéde isdthd RBb@Emdnsestérageagpdiangre unexpectedly

provided having very desirable properties, including at least one of, e.g., surface

15  roughness of less than about 10 A R,, low microwaviness, edge-lift less than about 8

u, mechanical damping coefficient greater than about 0.04 at a temperature of 24°C, a

resonant frequency of greater than about 250 Hz, an axial displacement peak of less

than about 500 p under shock or vibration excitation, a data layer with a coercivity of

at least about 1,500 oersted, and a Youngs modulus of at least about 7 GPa.

20 Some of the storage media described herein contain a rigid core with a spin
coated, spray coated, electrodeposited, or combination thereof, plastic film or layer on
one or both sides. The plastic may be a thermoplastic, thermoset, or mixture thereof,
In additional embodiments, the storage media has surface features (e.g., pits, grooves,
edge features, asperities (e.g., laser bumps, and the likc), roughness, microwaviness,

25  and the like) placed into the plastic {film, layer, core, substrate) preferably using an
embossing technique (i.e., the substrate can be physically patterned). A further
advantage of a physically patterned substrate is the elimination of the need for servo-
patterning (pits, grooves, etc.) of the data layer. This can climinatc the time
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99. The nethod for retrieving data as in Claim97, wherein said surface
features' have a replication of greater than about 90% replication of an
original master. 100. The nmethod for retrieving data as in C aim 90,

wher ei n sai rate has an edge-lift height of less t

m crons. 186%).&# Emathod for retrieving data as in d ai nl{&:atfoo V\:EEI’EI n said
substrate has an edge-lift height of |ess than about 5 mcrons. 102. The
met hod for retrieving data as in Claim 101, wherein said substrate has an
edge-lift height of |ess than about 3 mcrons 49 WO 00/ 48172

PCT/ USOQO 03644 cpo@minppsocess ofigstrofattertieg the dafq lasr dwpicallnaseveralBberipracdss0, wher ein
sai d substrate }agifon Bl alded s QQMe%oﬁQ&fsﬁﬁsﬁhﬁa{hBr 0l of@ESat er than about
0.04 at a tenperature of 24C. 6 for fetrieving data as in

Cl ai m 103, wherReftemniagithe asqa9the %@amsvadah‘mfeh@ms@aqgceﬁamaﬁrg coefficient of
greater than about 0.06 at a tenperature of 24C. 105. The nethod for
retrieving data as Uﬂe:@koafidn‘tsﬁiﬁkwe\M‘nesroeibmancaindelambsdﬁlameepxlaaesswghnaxi al

di spl acenent _ of Sss than nder s tion excitation.
105" The ot hodmFBRIELERREGE o deerad Hore e 2R g o BF Epieeast subst r ot e
has an axi al di alpinamaemwi (e(gf d:iteﬁﬁer(fsh&Iﬂecﬁlbé)laj(erdsﬁQro]fecti\@'fayerﬁ),&tcmmhth@d for
retrieving data n said as .an edge-1lift

hei ght of |ess tt':é}1 Hu%‘?t%ct]?tas ?“%mn%mevaltﬁd tcrr"‘r%etrﬁuras f’ crn ?raevrlcsn‘ “H&¥a as in
Cl ai m 105, wherdithe ghas ithnsitibstemperauriafdhegplayee s, dahylddmmaggmed)ef ficient of

greater than abohiofhe Qe AALARELALNLE B o2l xh0%s ol AERBPI T or

retrieving dat el n sai st rate has a nechani cal
danpi ng coefl®i cheethtlapgferfofmandees cantpanad wisouMent®nd Gtozage medie rifhesedliusraivef 24C.

L10. The et ot fugfnfofl LAGWRAANIR 8 Aokl Thal B a8 i R gl SUDSLrat &

has a noment of 1 nertia of no nore an a ug-i1ns. 111. The
met hod for r et rheddseriptiotnang expanpies pOVidédrhee0, wherei n sai d substrate has a
nonent of inertia of no nore than about 4.5 x 10'' slug-ins. 50 wo

ool 4si ~2 PCTI USO0/ O3 plidPan sldisze FREIAASKLSs ét&agerrwdraieaysiopga dlBdmtedvingn C ai m
111, wherein salgl substra %'ﬁéqa ment of i r‘iertl a no nore than about
4.0 x 10" slug? eﬁgapi‘i‘?‘t SR PR B ﬂ‘ttff’s‘f‘é}t“t?%s\}F ﬂb“)é‘attﬁmalse ef&) ai m 90,
wher ei n sai ds SUﬁe&nﬁrﬁdaﬁprb;&&teaarﬁlumffﬁﬁ&atﬁﬁklglbm:esﬁ)eOsfe of &5 plaétleain siabout 10 . 8. Ra
114. The nethod. for. re er a| d substrate
has a surface r%ﬂﬁaﬁ'ﬁ’ég ﬁ“&‘gé"“?ﬂ‘aft“gs‘% fg%ea%eaﬂ"esﬁfﬁm% P% “fet hod for
retrieving dat asuﬂScelfanﬂsammcﬁﬁgrongh&rseem &aaibel egbagt dirécdy hmheasubm@iaani cal

danpi ng coeffi CI e cte r%tftdegtrlgepar‘;[) uon o?ﬁ'us R(r)alég m(e)dte(l) gbst etffegivg.enper ature of 24C
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116. The nethod for retrieving data as in Caim 115, wherein said substrate
has a nechani cal danpi ng coefficient of greater than about 0.06 at a’
tenperature of 24C. 117. The nmethod for retrieving data as in C aim90,
wher ei n sgj trate has a nmonent of inertia of no out 5.5 x
10' 3 slugﬁ$ﬁg.&??8. The nethod for retrieving data asnPﬁﬁ%?%?ﬁ¥g€, wherein
the noi sture content of said substrate varies |ess than about 0.5% at

equi li briumunder test conditions of 80C at 85%relative humdity after 4
weeks. 119. The nethod for retrieving data as in C aim90, wherein said
substrate has ¥HASSKEAAAMMEP&Zuency of greater than about 250 Hz. 120. The
met hod for retrieving data as in Caim90, wherein said substrate has a
specific gravity ofi | esgsbRghmaatl dak, &id rledk.codp@inget hod for retrieving
data as in Claim90, wherein said substrate is an anor phous, crystalline,

or sem -crystalline materi al omposi-te..or a blend.or combi,nation

t hereof. 51 WO 00/ 48172 P&%ﬁb%?%oc%%% aifﬁs.to lie)as?rcerfsﬁrb%f 0(I)1ranrdet rieving
data as in Claim121, wherein said substrate further conprises nmetal. 123.
'The method for retrievitng #dfas a4t leyeaphyaiGubsiipfer ei n sai d substrate
conprises at one resin of the group consisting of polyvinyl chloride,

pol yol ef i ns, pol yestheri,saip ity layar cin, be pakasepurtyesad fipol ysudnftgoes, pol yet her

i m des, - pol yet her..sul f one phenyl ene sul fi des, pol yether ketones,

pol yet her ethe?mﬁgFgﬂgg?aigéggééfﬁ%? %6ﬁ§gfvgenes, pol ybut adi ene,

pol yacryl ates, polyacrylonitrile, polyacetals, polycarbonates,

pol yphenyl ene et her'derei; Wi dissnsipniald eoniastythe steragsanaginespid engsy figldiihy | acet at e,
l'iquid crystal iRk iFnSaid 8l Dot Qlchdd bURLQGL YA &R ELRE! yer, aromatic
pol yesters, polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene
chloride, Teflons, ,and Rl ends, copol. rs, mxtures an onposi tes

conpri sing at Ieasﬁ'onéﬂg %Tﬁé?ﬁgﬂ¥6¥g§8}h&m?5@5ﬂ§?w¥%g¢ﬁfﬁgmﬁ%ihod for
retrieving dat & lest oneof@r alerriONkld, whepretinfiddiacd suopgdat @dle i s a hydr ogenat ed
pol ystyrene, a poly(cycl ohexyl ethylene), polystyrene-co acrylonitrile),

pol ystyrene-co-mal ef i ¢ ARRKEEE H6ha as@k CRinP|, S/Mekeidsai€ BRIV TRE arCpaPr | Si g at
| east one of the foregoing resins. 12S. The nethod for retrieving data as

in Caimo0, whHsPelygreass ppiehi PhsEnt urt her conprises metal . 126. The
method for retrieving data as in Caim125, wherein said plastic resin
portion is a film Ravi ntheatotage mbdiessn Ohinal) Guitrein Gaid mubsttaed@s anlazedl The met hod

for retrievingddaﬁﬁggﬁ?hgh&%ﬁhgk%ggmzmherein sai d thickness is about 20~ or
or r

| ess. 128. The“fi| etrieving data as in Claim 126, wherein said

5. The storage media as in Claim 4, wherein said substrate has an areal

density greater than about 25 Gbits/in.

6. The storage media as in Claim 1, further comprising surface features
selected from the group consisting of pits, grooves, edge features, asperities, and

combinations comprising at least one of the foregoing.

7. The storage media as in Claim 6, wherein said surface features have a

replication of greater than about 90% replication of an ortginal master.

8. The storage media as in Claim 1, wherein said substrate has an edge-

lift height of less than about 8 microns.
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rei nforcenent conprises fibers, whiskers, fibrils, nanotubes, particul ate,
or a conbination conprising at | east one of the foregoing resins. 52 WO
0o/ 4si 7a PCT/ US00/ 03644 129. The method for retrieving data as in Caim
126, wherewbdakdz2rei nforcenent is at | east one of netalpcralseséskss, m neral,
ceram c, glass, and a conbination conprising at |east one of the foregoing
resins. 130. The nethod for retrieving data as in Caim90, wherein said
substrate further conprises reinforcenent. 131. The nethod for retrieving
data as in Caim?90 wherrel n sai d. substrate has a.fhickness, said substrate
t hi ckness bei ng subdt ant e fiprgecaRsitiaes iy Claipgy whergip sai hedreatancdssr i evi ng data
as in dairn 90Qift what Eiles hai ModYhsébat € has a thickness, said substrate

t hi ckness being varied. 133. The nethod for retrieving data as in daim 90,
wherein sai d substrgje H%st@mgxemgatsqgﬁ, da%%ttrymmug SRR LA LN ckness
geonetry bei ng concave, conve tapere inati on Sof . 134. The
met hod for ret rhf@\ﬁlghgoﬂht@are@wtﬁﬂ@trmsm 90, wherein said substrate has an
outer diameter and further conprises a core. 135. The nethod for retrieving
data as in Caim 134) WeE Qblgemidd a6 A Raid®S wherdil baikdiBsiGite hedd slrfer €

t hi ckness bei ng bstanti al | nstant. 136. The method for retrieving data
as in Gaim 1340“%"@? ?fsg‘é\’i%"’%dpz‘lftas a thickness, said core thickness

bei ng varied. 137. The nethod for retrieving data as in Caim 134, wherein
said core has a geoh%strﬁhesaiaztmﬁdm@s gedamts; yhdyan segf subste@\hesa convex,

tapered, or a { f ng

geomnet ries. 13%9 Tngq 1%?@“ QJEHJ{C‘C?%({} fegt%/rl tirltaglaa %lttgﬂggtqlt#@zg{rﬂf%gﬁj wher ei n
said core has an outer di aneter, said caore outer dianeter being

substantial |y equal 1¥o SAf HoragrRadiaat @ Crindp: hermifspidsubstiate hasp 00/ 48172

PC >r/ US00/ 0364flechanfal dhRginpedeliRebnd o hrekiter thdn@¥bud 0.06l dtader@rakute 824N 134,
wherein said core has a georretry sai d georretry bei ng at | east one radial

arm at |east one ring, St J‘l atl on rising at |east one
of the foregoing gel(l)‘{r]ret rlt%’e%gra eéf’be%m%%tm%mt"ho‘c‘i’ For T %3 sturslt et\‘;lhasga A2 as in

d ai m 134, wherdimrtizaf o por hacdoprsisseld amgtrdast one hol | ow cavity. 141. The
nmethod for retrieving data as in Caim 134, wherein said core conprises at

| east one filled cayi.ty.The storage media as in Claim 8, wherein said substrate has a radial tilt

and tangential tilt independently of about 1° each or less.

16.  The storage media as in Claim 8, wherein the moisture content of said
substrate varies less than about 0.5% at equilibrium under test conditions of 80°C at

85% relative humidity after 4 weeks

17.  The storage media as in Claim 8, wherein said substrate has a specific

gravity of less than about 1.0.

18. The storage media as in Claim 1, wherein said substrate has an axial

displacement peak of less than about 500 . under shock or vibration excitation.

19.  The storage media as in Claim 18, wherein said substrate has an axial

displacement peak of less than about 150 p.

40



142. The nethod for retrieving data as in Caim 134, wherein said core
conprises multiple portions. 143. The nethod for retrieving data as in
Claim 142, wherein said multiple portions conprise di ffereggnmateri al s.

144. The nethod for retrieving data as in Caim 134 PCRAEPYE Y sai d core is
pref or ovdsf2- The nethod for retrieving data as in Caim134, wherein
said co Is formed in situ with said substrate. 146. The nethod for
retrieving data as in Claim90, further conprising at |east one insert
attached to said substrate. 147. The nethod f g{id%u%gt;aiwq,\gme-u&ta as in Claim
146, wherein said i nsgrdo cemetih sas CaimbyFRPPEY™6f portions attached to said
substrate on a strface of sai d substrate opposite said data |ayer. 148. The
met hod for ngiohd @usstbpabed 8 BT O ai m 146, wherein said insert conprises a
si ngl e menber having a substanti al I(%/ unjf 0 hiaGkmeas hassddedif nsert
attached to sai d2%bsﬁheabﬁg®mdalaéu‘r 4B 0t sal d substrate opposite said
data | ayer. 54 00l éﬁ%lgszmigg[;{\ISOO/ 03644 149. The nethod for retrieving
data as i n Chagmrltes thEP8in " sai d substrate has a first nod iftfrequency
greater than an operating frequencxclai’ln$91.,w'1|{&}einﬁﬁdw@wafed‘ﬁsﬁdé?'r| eving data as
in Caimld49, whepei nTheworagaBst? &t's possesses a flexural nodul us and
specific gravit at. ol smida@s.first nodal frequency outside of said
operating fréﬁlﬁéﬁ?&&ssltga?‘.a%rﬁe nmet hod for retrieving dat a a3 drfdell @i m 90,
wherein said substrate has onrl‘ééiagglglma@lalfs,\fhe@éme‘ﬁé?}’sfwé%s {Ran an operating
frequency. 152. Thd mdtm¥e¥0r retrieving data as in O aim90, wherein said
substrate has ghsngsggngss@{aeﬁmilﬂg&h equency and a first nodal frequency
greater than & Fiorst operating frequency. 153.. Thfsug;ggJankJ or retrieving
data as in Caim90, V\lh%l‘sﬁ,id}ehgﬁa&Uii)@tdi’ﬂatsewb‘ﬁ%‘g%aéses a fleﬁ tal modul us of
at | east about 25(?4kp5|. 154. A trQaQeqtgaggboelmsssinglpﬁa‘%"ﬁﬂ rate having a
gl ass transi ting@hat,ﬁﬂmmﬂnaﬂoéﬁﬁc%gg rsing. a, heating the first substrate to
a tenperature above the glass transjti onz%er,}}gl%{n%iﬂrs&'stra&‘ﬂhsapre_heat| ng and
mai ntai ning a nmol d,$o ansabegetnedped B “Bel'ow t he gl as > ddeapel tion
tenperature; c. in%r oduci ng tﬂh mmg;c@tgﬁgmgwg@@mtaéeqqqrg Gteheat ed nol d: d.
conpr essi ng t hpeuhet #APEEFH { e ol d; e, cooling the substrate; and 10 f.

g W 11
Qut 0 1 -1,
2 g

tenl
of inertia of about 5.5 X 10" slug-in’ or less.
i i te has a
The storage media as in Claim 27, wherein said substra
es

28.
0 slug-in’ or less.

moment of inertia of about 45x1

3 -in? or less.
moment of inertia of about 4.0 x 10 slug
97, wherein said substrate has a surface

30 The storage media as in Claim

roughness of less than about 10 AR,
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WO 001 48172 PCTI USO0/ 03644 155. A method for enbossing as in Caim 154,
wherein said substrate has a plastic portion on its surface, and wherein
conpressing the substrate in the nold inprints a desired surface feature

into the phasdlssi72! 56. A nethod for enbossing as in O gichksmasssher ei n
said plastic is a thernoplastic material, thernoset material, or

conbi nation thereof. 1S7. A nmethod for enbossing as in Caim155, wherein
said plastic is a thernoplastic material selected fromthe group consisting
of polyvinyl chloride, polyolefns, polyesters, polyimde, polyam des,

pol ysul f ones, pol yeBher Thaptaase mesin a5 én Huvhesrivgpid ybitpishasa/l ene sul fi des,

pol yet her ket ong&hanQl dRpE ot ofrdsRE AREDoutDBP of LShPSAnDOf MEE YT enes
pol ybut adi ene) pol yacryl ates, polyacrylonitrile, polyacetals,

pol ycar bonat es, pol yphenyl ene et hers) ethyl ene-vinyl acetate copol yners,
pol yvi nyl acetate, %{?'qui eﬁtf’@?get‘ﬁ%lap"(ﬁl"ﬂlﬁé?'gf,’ wg?rﬁwaé%%’p?}fé‘ferhﬁ?"I‘ﬁglf“l&@tt hyl ene
copol yner) ar onatabaut pairysst ers, pol yvinyl fluoride, polyvinylidene
fluoride, polyvinylidene chloride, and Teflons; a thernosetting resin

sel ected fromthe group 1%9%&?%&1% Rl EAPROSHerei PAG \BbduGre &l KU
pol yester, polyimde, polyurethane, mneral filled silicone, bis

mal ei m des, cyatibefabas?-@dralesyj nyl | and benzocycl obut ene resins, or bl ends,
copol ymers) m xtures or conposites conprising at | east one of the foregoing
pl astics. 158. A nethod Thestorrpdrasisd 43¢n @aim 33, Ghadimaidbadbstfa@sisad N said first

substrate has a roughness and sai.d coo ipstr.ate has a roughness | ess
than said fi rstm%’ﬁ?ﬂ‘g?‘lr}’éet“a°38%‘g“ﬁ’i%é1§a§.“‘9‘*§g§9 Vb (%8172 PCT/ USO0/ 03644 150, A

met hod for enbossing a substrate having a glass transition tenperature,
conprising: a. heatPhg t¥hestorbsmedinzs m Qam t, shpen sidinbstatedwe2 t he gl ass
transition t errpﬁﬁg@ﬁtﬂ)‘i filt of about 1° or less.

36.  The storage media as in Claim 35, wherein said substrate has a

tangential tilt of about 0.3° or less.

37.  The storage media as in Claim 1, whereimn moisture content of said
substrate varies less than about 0.5% at equilibrium under test conditions of 80°C at

85% relative humidity after 4 weeks.

38.  The storage media as in Claim 37, wherein said substrate’s moisture
content varies less than about 0.3% at equilibrium under test conditions of 80°C at

85% relative humidity after 4 weeks.

39 The storage media as in Claim 1, wherein said substrate has a surface

roughness of less than about 10 A R,

40. The storage media as in Claim 39, wherein said substrate has a surface

roughness of less than about 5 A R,.

41.  The storage media as in Claim 1, wherein said substrate has a

mechanical damping coefficient of greater than about 0.04 at a temperature of 24°C.
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b. preheating a nold to a nold tenperature up to about 30C above the gl ass
transition tenperature; c. introducing the heated substrate to the
preheated nold; d. conpressing the substrate in the nold; e. cooling the
substrate; and 10 f. renoving the cool ed substrate fromthe nold. 160. A
nmet hod forVe@M#8%ing as in Caim159, further conprisi n§CEEHNME* sai d
substrate to below the glass transition tenperature. 161. A nethod for
enbossing as in Claim 159, further conprising cooling the nold to bel ow the
glass transition tenperature. 162. A nethod for enbossing as in Caim 159,
wherein the nold temper ahm&agjemeaib@utdlc%@@qzvghleﬁxsaiaaw&tetﬂ%a gl ass
transition tenperature. 163. nethod for enbossing as in [,m 162,
wherein the m)I"chaé‘ﬁﬂg?@f”ﬁﬁ°é’e€%§‘°’é[8g%ffatq§@a8quué%éé ”ég&‘f’é’crf‘?iﬁ’ 05?41?3 transition
tenperature. 164. A nethod for enbossing as in Caim 159, further
conpri sing nai nt ai M3ng Thestorege chetlie apia Clerma i eviwietthiand sE@ @ tohashsonghtas s
transition te r L i t he substrate. 57 WO 00/ 48172
PCT/ US00/ 0364291(% %ﬁ&ﬁ?rgreeé%}#é%n%gﬁhe%{gési ng as in Caim 158, wherein said
fixst substrate has, a rgughness and saji d cool ed substrate has roughness
| ess than said fi rs"t4'su&?ﬁ‘%i‘gé“}ﬂg‘ﬁéﬁﬁgi%‘?ﬁ’@@?mﬂsg‘ SPPSIEE RpdTEa%%r dat a,
sai d medi a conpéighiebs 168y thah abbiISO A, e conprising at |east one plastic resin
portion; and b) at |east one data | ayer disposed on said substrate; wherein
sai d substrate has an axj i.shl e.q%gﬁ. f.l 500 p 5
under shock or vi br%t’i oﬁhegg%?gte%&fﬁg%l . Q%Ere&sglrdgg%uﬁg%%%%gﬁ%n Claim
166) wherei n saratitsefdess than #vohtds’.- an operati ng frequency and wherein said
substrate has a first nodal frequency greater than said operating
frequency. 168. The4sst OTRQRorsR Gcdia @SinIOMidch 8iwkerkBBaid WbEKB) Has $spedlfip| asti c
resin portion is a filmhavi ng A t hi ckness of about SOp or less. 169. The
storage nedi a FEVHOICFSHAT A8 1 her ei n sai d thickness is about 20p or |ess.
170. The storage nedia as in Caim 166) wherein said substrate has a
surface roughness of7.1 eJke ttérens medio @t in Oirirn 26, RyherginFaid substratrlagespasfié a as i n
Claim 170, whergj I e has a surface roughness of |ess than
about 5 A Ra 17gg.vnyl'ﬁ§ésg{h(§#%§£eh?édi a as in Caim170) wherein said plastic
resin portion is a filmhaving a_thickness of about SOp or |ess. 58
48.  The storage media as in Claim 1, wherein said substrate comprises an
amorphous, crystalline, or semi-crystalline material, a composite, or a blend or

combination comprising at least one of the foregoing.

49, The storage media as in Claim 48, wherein said substrate further

comprises metal

50. The storage media as in Claim 49, wherein said substrate comprises a
metal core with a plastic film disposed on at least a portion of at least one side of said

Core.
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WO 00/ 48172 PCTNSOO 03644 173. The storage nedia as in Caim171, wherein
said thickness is about 20~ or less. |74. The storage nedia as in Claim
166, wherein said substrate has a radial tilt of about 1 or less. 175. A

st orage rreg'joan'ogaﬂ n Claim 174, wherein said substrate h??f’r%wh@ggﬁ tilt of
n

about 0.3 or Tess. 176. The storage media as in Caiml sai d
plastic resin portion is a filmhaving a thickness of about SOp or |ess.
177. The storage nedia as in Caim1l76, wherein said thickness is about 20~
or less. 178. A storage nedia for data, said nedia conprising: a) a
substrate conprisirg. at Tlhee;aasetgeﬂmﬁa xasmnmlrveeremspﬂrplasmmmdaﬂeasore wherein

said core has a_vari eg % ess; (52 T% ayer di sposed
on said substrate 7Ee F&°s ceO"Fr]%t Fé)?%wsmose%@ chme 11d\?\inerel n said

pl astic resin pdyslefon, polyesterd, p¢IMm|pnlgarmd¢sh1bo¢ﬁsmlﬁmss, oflyalizointidsD~ or | ess.

or | ess. 59 30057 ampES dplipheoifchiss, MARLEL B BubdlerQBESS G, 200t 07

conpri sb ng. a) ketorrep, RS rsmbsmhawnesbgolmtaﬁleasmolnmlapb a@slyparylénifrify and c) at

| east one data Ipl)lcan lls)gJ f; o?lgteso E'ol rﬁ'lem: &ﬁ%g Fth;'lkllcmmﬁ gg{a}ésl?o%v%gpd'é" wher ei n

said data | aye east rea rom witten
conbi nat i on t heetast ligpyd ystal erdmer@nféylerwéqztgr@ucfrp@hyébne,amljnamheqlmstnrs,sa| d energy

I)' tel galcoppglsse%cﬂ%m)ll%@&tde %@vﬂifhd%&: fﬁJoﬁ&et E@yvflﬂy(ﬂhgxe cﬁoﬁ@gﬂ‘ﬁgﬁs ar?cdI eld, and an
| |
P blends, copolymers, mixtures, and composites comprising at least one of the

10 foregoing resins.

52. The storage media as in Claim 1, wherein said plastic resin comprises
a resin selected from the group consisting of partially hydrogenated polystyrene, a
poly(cyclohexyl ethylene), poly(styrene-co-acrylonitrile), poly(styrene-co-maleic
anhydride), and a blends, and copolymers comprising at least one of the foregoing

5 resins.

53.  The storage media of Claim 1, wherein said plastic resin comprises at
least one material selected from the group consisting of vulcanized rubbers, acrylic
rubbers, silicone rubbers, polybutadiene rubbers, polyisobutylene rubbers, polyether
rubbers, isobutylene-isoprene copolymers, isocyanate rubber, nitrile rubbers,

5 chloroprene rubbers, chlorosulfonated polyethylene, polysulfide rubbers, fluorine
rubber, block copolymers, thermoplastic elastomeric materials, polyurethanes, and

combinations comprising at least one of the foregoing.

54.  The storage media as in Claim 1, wherein said substrate further
comprises a material selected from the group consisting of metal, glass, ceramic, or an

alloy, composite, or combination comprising at least one of the foregoing.

55.  The storage media as in Claim 1, wherein said substrate further

comprises reinforcement.
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182. The storage nedia as in Caim181, wherein said rigid substrate has a
Young's nodul us of at |east about 7 GPa. 183. The storage nedia as m Claim
182, wherein said Young's nodulus is at |east about 70 GPa. 184. The
storage negi jn Caim183, wherein said Young's nody | east
about 200 gggooﬁs?% The storage nedia as in C aim181) wkg/r%g%o% ‘ggu drigd
substrate conprises at |east one of netal, glass, ceramc, reinforced

pl astic, or conbinations thereof. 186. The storage nedia as in Caim 181,
wherein said plastic filmconprises enbossed surface features. 60 WO

001 48172 PCT/ US00/ 0%644 Thegforagd medis aoin &dpem Ab dvheremsaifl rein@pradmrentt 81, wher ei n
said plastic f'clnﬁgsrg&rﬂ%usSvaﬁsk&g%ﬁﬁeﬂnm%%t&b%@w&&bﬁsh&ct ed fromthe
group consisting of pits, grooves, edge features, asperities, and

combi nat i ons cémqsslgﬁkjeaé‘tmi?e%mfotfﬂ@%f the foregoing. 188. The storage
media as in Caim181, wherein said ngtd substrate conprises a coated

al um num substr at e. 57189TheTsthagS'hﬁdlagﬁth85 aferei shl adinforddddent iveei N sai d
rigid substrate.conprises a ss-ceram c. su strate. 190. e storage nedi a
L5t Gi'ar m 18 T i PR DAL P BT s s Subat ate.
191. The storadaegoigdi a as in Caim 181, wherein the head slap
characteristics of the storage nedia containing the at |east one plastic
filmis substantialdy eghlypleioahditcluif | ShfAAGTRAA. ARG containing the
at | east one plastic film e storage nedia as in aim 181, wherein
sai d storage nétitkacshaaid suibdieedhicknpesrbeing substantigberonitantt y of at | east about
1,500 oersted. 193. The storage nedia as in Caim 181, wherein said storage
nedia has a data | asper Whdsorfge@Reiaad iiClaym 0f widter s@idSiibsadiokts a3, 000 oer st ed.
194. The storage nedi a onprising at | east one spin

coat ed, spray al?l‘és&sa'gl‘s“sbgtbatetgﬁ%ﬁ“bﬁlrnéflg“c ated plastic film 195. The
storage nedia as in Claim 181, wherein said plastic filmconprises a

t her nopl asti c resi 0w tﬁh@eﬁtfmgag?dlﬁ psin §laim drvheinred sehsraie s aat | east  140C.
61 VIO 001 451 {2 RCTLLISAN 030 4fskRiniolR s8Rl A5kt O al M 161
wherein said plastic fllmcorrprlses at | east one thernoplastic resin of the
group consi st i rigpeise opdropbinakgy cainpieing aplstsyenclebthe famepket ones, pol ysul f ones,
pol yet her sul f ones, pol yet heret hersul fones, pol yphenyl ene ethers,

t her nopl asti ¢ pol yi 6. deShe stdishe prebiy aaih OMNA T Sgherein said substrate has an outer

diameter and further comprises a core.

62. The storage media as in Claim 61, wherein said core has a thickness,

said core thickness being substantially constant.

63.  The storage media as in Claim 61, wherein said core has a thickness,

said core thickness being varied.

64.  The storage media as in Claim 61, wherein said core has a geometry,
said core geometry being concave, convex, tapered, or a combination comprising at

least one of the foregoing geometries.
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197. The storage nmedia as in Caim 181, wherein said plastic filmconprises
at | east one thernoset resin conprising enbossed surface features. 198. The
storage nedia as in Claim181, wherein said plastic filmconprises at |east
one thernosgioosgt N, wherein at | east one thernoset resiprraisol/fest
partially cures during a process to enboss surface features onto at | east
one thernoset resin. 199. The storage nedia as in Claim 181, wherein said
plastic filmconprises at | east one thernoset resin selected fromthe group
consi sting of epoxy),_phenolic, alkyds, polyester, polyimde, polyurethane,
mneral filled sili ne?fhbf‘%‘é‘meélaﬁfﬂ‘e@gm a‘?ﬁ‘&f@%@’ﬁ@%&‘f‘“\}’i"ﬁgﬂ, and
benzocycl obut entaniees,isii8 cord Ofder dibheteShetriza@Rtaiily aquabto isild Sdbatam ob®d, wherein
said storage nedi a has an areal density greater than about 6 Ghits/in'-.
201. The storadt™#%ia as in O aim181, wherein said plastic filmhas a
surface roughness of |ess than about 10 AR . 62 WO 00/ 48172

PCT/ US00/ 03644 202. 66fhe Td¢ gpragpanqdiads i Jaimi 6, Whergimmaitigorehasggeemetry, sai d nedi a
conprising: a) @&galbdk J i | ottom side; b) at
| east one pl astS?l((:i g}‘a(igl:'e%ygﬂp%giﬁgtg?é}gﬁ%lgg?’gb%%& eng%ciagglf%rgot tom si de; and
c) at | east oneomhmaiongyerriseE siierseane ohthaforeganggeomaient said plastic filmon
each of said top side and said bottom side; and wherein said data | ayer can
be at |east partly srad Tht abfagashiddiatad ih Gl8im 60) wikrenOdaldi cBtcbapriskd @ el by at

| east one ener g% Eilgl d; .and wherein said energy field conprises at |east
one of an el ect?f&4"ePdY a LO magnetic field, and an optical field. 63

68. The storage media as in Claim 61, wherein said core comprises at least
one filled cavity.
69. The storage media as in Claim 61, wherein said core comprises

multiple portions.

70.  The storage media as in Claim 69, wherein said multiple portions

comprise different materials.
71.  The storage media as in Claim 61, wherein said core is preformed.

72.  The storage media as in Claim 61, wheremn said core is formed in situ

with said substrate.

73.  The storage media as in Claim 1, wherein said substrate further

comprises at least one insert.

74.  The storage media as in Claim 73, wherein said insert comprises a
plurality of portions attached to said substrate on a surface of said substrate opposite

said data layer.
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-y109% S109%&' () mbttlmp(iges at1€dstb@e method selected from the group consisting of injection

molding, foaming processes, injection-compression, sputtering, plasma vapor
deposition, vacuum deposition, electrodeposition, spin coating, spray coating,
meniscus coating, data stamping, embossing, surface polishing, fixturing, laminating,
rotary molding, two shot molding, microcellular molding, and combinations

comprising at least one of the foregoing methods.

87. The method of Claim 86, wherein said method consists essentially of

injection molding.

88. The method of Claim 86, wherein said method consists essentially of

injection molding-compression molding.

89.  The method of Claim 86, wherein said method comprises in situ
production of the substrate having the desired pits and grooves, and having greater

than about 90% of the pit/groove replication of an original master.
90. A method for retrieving data, comprising:

rotating a storage media having a substrate comprising at least one plastic
resin portion and at least one data layer disposed on at least one surface of said

substrate;

directing an energy field at said storage media such that said energy field is

incident upon the data layer before it can be incident upon the substrate; and
retrieving information from the data layer via said energy field.

91 The method for retrieving data as in Claim 90, further comprising
passing at least a portion of said energy field through the data layer, and reflecting

said portion of said energy field back through the data layer.
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has an areal density greater than about 10 Gbits/in,

96.  The method for retrieving data as in Claim 95, wherein said substrate

has an areal density greater than about 25 Gbits/in.

97.  The method for retrieving data as in Claim 90, further comprising
surface features disposed on at least one surface of said substrate, between said

substrate and said data layer.

98. The method for retrieving data as in Claim 97, wherein said surface
features are selected from the group consisting of pits, grooves, edge features,

asperities, and a combination comprising at least one of the foregoing.

99.  The method for retrieving data as in Claim 97, wherein said surface

features have a replication of greater than about 90% replication of an original master.

100. The method for retrieving data as in Claim 90, wherein said substrate

has an edge-lift height of less than about 8 microns.

101.  The method for retrieving data as in Claim 100, wherein said substrate

has an edge-lift height of less than about 5 microns.

102. The method for retrieving data as in Claim 101, wherein said substrate

has an edge-lift height of less than about 3 microns
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104.  The method for retrieving data as in Claim 103, wherein said substrate

has a mechanical damping coefficient of greater than about 0.06 at a temperature of

24°C.

105. The method for retrieving data as in Claim 90, wherein said substrate
has an axial displacement of less than about 500 p under shock or vibration

excitation.

106.  The method for retrieving data as in Claim 105, wherein said substrate

has an axial displacement of less than about 150 p

107.  The method for retrieving data as in Claim 106, wherein said substrate

has an edge-lift height of less than about 8 p.

108. The method for retrieving data as in Claim 105, wherein said substrate

has a mechanical damping coefficient of greater than about 0.04 at a temperature of

24°C.

109. The method for retrieving data as in Claim 108, wherein said substrate
has a mechanical damping coefficient of greater than about 0.06 at a temperature of
24°C,

110.  The method for retrieving data as in Claim 90, wherein said substrate

has a moment of inertia of no more than about 5.5 x 107 slug-in’.

111,  The method for retrieving data as in Claim 110, wherein said substrate

has a moment of inertia of no more than about 4.5 x 107 slug-in®.
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117.  The method for retrieving data as in Claim 90, wherein said substrate

has a moment of inertia of no more than about 5.5 x 10 slug-in’,

118. The method for retrieving data as in Claim 90, wherein the moisture
content of said substrate varies less than about 0.5% at equilibrium under test

conditions of 80°C at 85% relative humidity after 4 weeks.

119.  The method for retrieving data as in Claim 90, wherein said substrate

has a resonant frequency of greater than about 250 Hz,

120. The method for retrieving data as in Claim 90, wherein said substrate

has a specific gravity of less than about 1.5.

121.  The method for retrieving data as in Claim 90, wherein said substrate
is an amorphous, crystalline, or semi-crystalline material, a composite, or a blend or

combination thereof.
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polyesters, polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene chloride,
Teflons, and blends, copolymers, mixtures and composites comprising at least one of

10 the foregoing resins.

124.  The method for retrieving data as in Claim 90, wherein said substrate
is a hydrogenated polystyrene, a poly(cyclohexyl ethylene), poly(styrene-co-
acrylonitrile), poly(styrene-co-maleic anhydride), or a blend or copolymer comprising

at least one of the foregoing resins.

125.  The method for retrieving data as in Claim 90, wherein said substratc

further comprises metal.

126.  The method for retrieving data as in Claim 125, wherein said plastic

resin portion is a film having a thickness of about 50 or less.

127.  The method for retrieving data as in Claim 126, wherein said thickness

is about 20 or less.

128.  The method for retrieving data as in Claim 126, wherein said
reinforcement comprises fibers, whiskers, fibrils, nanotubes, particulate, or a

combination comprising at least one of the foregoing resins.
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further comprises reinforcement.

131. The method for retrieving data as in Claim 90, wherein said substrate

has a thickness, said substrate thickness being substantially constant.

132, The method for retrieving data as in Claim 90, wherein said substrate

has a thickness, said substrate thickness being varied.

133.  The method for retrieving data as in Claim 90, wherein said substrate
has a thickness geometry, said substrate thickness geometry being concave, convex,

tapered, or a combination thereof.

134,  The method for retrieving data as in Claim 90, wherein said substrate

has an outer diameter and further comprises a core.

135. The method for retrieving data as in Claim 134, wherein said core has

a thickness, said core thickness being substantially constant,

136. The method for retrieving data as in Claim 134, wherein said core has

a thickness, said core thickness being varied.

137. The method for retrieving data as in Claim 134, wherein said core has
a geometry, said core geometry being concave, convex, tapered, or a combination

comprising at least one of the foregoing geometries.

138,  The method for retrieving data as in Claim 134, wherein said core has
an outer diameter, said core outer diameter being substantially equal to said substrate

outer diameter.
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140.  The method for retrieving data as in Claim 134, wherein said core

comprises at least one hollow cavity.

141.  The method for retrieving data as in Claim 134, wherein said core

comprises at least one filled cavity.

142.  The method for retrieving data as in Claim 134, wherein said core

comprises multiple portions.

143, The method for retrieving data as in Claim 142, wherein said multiple

portions comprise different materials.

144, The method for retrieving data as in Claim 134, wherein said core is

preformed.

145.  The method for retrieving data as in Claim 134, wherein said core is

formed in situ with said substrate.

146.  The method for retrieving data as in Claim 90, further comprising at

least one insert attached to said substrate.

147.  The method for retrieving data as in Claim 146, wherein said insert
comprises a plurality of portions attached to said substrate on a surface of said

substrate opposite said data layer.

148.  The method for retrieving data as in Claim 146, wherein said insert
comprises a single member having a substantially uniform thickness, said insert

attached to said substrate on a surface of said substrate opposite said data layer.
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151, The method for retrieving data as in Claim 90, wherein said substrate

has only one modal frequency less than an operating frequency.

152. The method for retrieving data as in Claim 90, wherein said substrate
has a second operating frequency and a first modal frequency greater than a first

operating frequency.

153, The method for retrieving data as in Claim 90, wherein the substrate

possesses a flexural modulus of at least about 250 kpsi.

154. A method for embossing a substrate having a glass transition

temperature, comprising:

a. heating the first substrate to a temperature above the glass

transition temperature;

5 b. preheating and maintaining a mold to a mold temperature

below the glass transition temperature;

c. introducing the heated substrate to the preheated mold;
d. compressing the substrate in the mold;
e. cooling the substrate; and

10 f. removing the cooled substrate from the mold.
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156. A method for embossing as in Claim 155, wherein said plastic 1s a

thermoplastic material, thermoset material, or combination thereof.

157. A method for embossing as in Claim 155, wherein said plastic is a
thermoplastic material selected from the group consisting of polyvinyl chloride,
polyolefins, polyesters, polyimide, polyamides, polysulfones, polyether imides,
polyether sulfones, polyphenylene sulfides, polyether ketones, polyether ether

5 ketones, ABS resins, polystyrenes , polybutadiene, polyacrylates, polyacrylonitrile,
polyacetals, polycarbonates, polyphenylene ethers, ethylene-vinyl acetate copolymers,
polyvinyl acetate, liquid crystal polymers, ethylene-tetrafluoroethylene copolymer,
aromatic polyesters, polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene
chloride, and Teflons; a thermosetting resin selected from the group consisting of

10 epoxy, phenolic, alkyds, polyester, polyimide, polyurethane, mineral filled silicone, bis-
maleimides, cyanate esters, vinyl, and benzocyclobutene resins, or blends, copolymers,

mixtures or composites comprising at least one of the foregoing plastics.

158. A method for embossing as in Claim 154, wherein said first substrate
has a roughness and said cooled substrate has a roughness less than said first substrate

roughness.
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5 b. preheating a mold to a mold temperature up to about 30°C
above the glass transition temperature,
c. introducing the heated substrate to the preheated mold;
d. compressing the substrate in the mold,;
€. cooling the substrate; and
10 f. removing the cooled substrate from the mold.

160. A method for embossing as in Claim 159, further comprising cooling

said substrate to below the glass transition temperature.

161, A method for embossing as in Claim 159, further comprising cooling

the mold to below the glass transition temperature.

162. A method for embossing as in Claim 159, wherein the mold

temperature is about 20°C or less above the glass transition temperature.

163. A method for embossing as in Claim 162, wherein the mold

temperature is about 5°C or less above the glass transition temperature.

164. A method for embossing as in Claim 159, further comprising
maintaining the mold temperature within 30°C of the glass transition temperature

while cooling the substrate.
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wherein said substrate has an axial displacement peak of less than about 500 p

5 under shock or vibration excitation.

167. The storage media as in Claim 166, wherein said substrate has an
operating frequency and wherein said substrate has a first modal frequency greater

than said operating frequency.

168. The storage media as in Claim 166, wherein said plastic resin portion

is a film having a thickness of about 50y or less.

169. The storage media as in Claim 168, wherein said thickness is about

20p or less.

170. The storage media as in Claim 166, wherein said substrate has a

surface roughness of less than about 10 A R,

171. A storage media as in Claim 170, wherein said substrate has a surface

roughness of less than about 5§ A R,

172.  The storage media as in Claim 170, wherein said plastic resin portion

is a film having a thickness of about 50u or less.
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Mo%-& () - 10% ( ) - The storggemagdia; at . Claimp 1686, &lher)em said substrate has a radial

L109%&' () - 56 X6 6o ah{ Nodit10>10>10> 4109%& () - 3 @sl0%& ()- 3!
10%& ()- 3 @10%& () , 10%& ()-67* 7’\777R8| [ NAA1010 x10% & ()-S
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10%& ()- @ 10(y?&' {76: @rhe storage media as in Claim 174, wherein said plastic resin portion

is a film having a thickness of about 50y or less.

177. The storage media as in Claim 176, wherein said thickness is about

20p or less.
178. A storage media for data, said media comprising:

a) a substrate comprising at least one plastic resin portion and a core,

wherein said core has a varied thickness; and
b) at least one data layer disposed on said substrate.

179.  The storage media as in Claim 178, wherein said plastic resin portion

is a film having a thickness of about 50p or less.

180. The storage media as in Claim 179, wherein said thickness is about

20u or less.
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y 4109%& ()-@ vy 182. The storage media as in Claim 181, wherein said rigid substrate has a

Young's modulus of at least about 7 GPa.

183. The storage media as in Claim 182, wherein said Young’s modulus is

at least about 70 GPa.

184. The storage media as in Claim 183, wherein said Young’s modulus is

at least about 200 GPa.

185. The storage media as in Claim 181, wherein said rigid substrate
comprises at least one of metal, glass, ceramic, reinforced plastic, or combinations

thereof.

186. The storage media as in Claim 181, wherein said plastic film

comprises embossed surface features.
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195.  The storage media as in Claim 181, wherein said plastic film

comprises a thermoplastic resin with a glass transition temperature of at least 140°C.
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200. The storage media as in Claim 181, wherein said storage media has an

areal density greater than about 6 Gbits/in’.

201.  The storage media as in Claim 181, wherein said plastic film has a

surface roughness of less than about 10 AR,
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202. The storage media as in Claim 181, wherein said media comprising:
a) arigid substrate having a top side and a bottom side;

b) at least one plastic film on each of said top side and said bottom

side; and

5 c) at Jeast one data layer disposed on at least one of said plastic film on

each of said top side and said bottom side; and

wherein said data layer can be at least partly read from, written to, or a

combination thereof by at least one energy field; and

wherein said energy field comprises at least one of an electric field, a

10 magnetic field, and an optical field.
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