METHOD APPARATUS AND SYSTEM FOR ACCESSI NG DI SCONTI NUOUS MEDI A TRACKS
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON [ 0001] This invention
relates to storage nmedia and nore particularly relates to accessing

di sconti nuous nedia tracks on a storage nmedi um DESCRI PTI ON OF THE RELATED
ART [0002] Traditionally, the storage capacity and the areal density of
magneti c storage nedia, such as disks used within disk drives, have been
limted by certain restraints such as material characteristics,

manuf act uri ng processes metro nec apabilities,
and the |ike. For %ﬁf@ﬁaﬁ‘ &%MF%&@ ggmgia i's
Tagnetic al oy th ?yf bﬁ%&&x&hﬁﬁ@@ﬁﬁé SERIAHRATES, "char ged gr a
magnetic all oy that forns y charged grains on
the substrate surface. [0003] The conventional process of creating nedia
storage has been limted by several physical constraints, including a

nat ural occurrence call ed t hBASRIEROPENPOETEE INVENTIOSt, |i.e. the
fluctuation of magnetization due to thermal agitation. The

super par anag i f i nf ces a storage nedium when bit cells of
nagneticalIy%ﬁgﬁgpgégﬁghQYﬁNtRﬁgters, are defined by grains so small that
magnet i zation beCRi@iGﬁ]STl’dg‘?ﬁx%mi& r fleﬂe %Céloﬁgo?rléﬁﬁtﬁfac ore {)eLrH&ltleg't Pdges%

magnetl zation can cause erasure o0 nsequent e ar ensity of

thermal |y st aggeesnsgtdg@gﬁ:ndmgih@dlla%scgsy&lacsa(grh e REBEm, est ricted to around 150
Ghit/in2 with conventional nultigrain magnetic media. [0004] Recently,

hoveve . Pat LS e P BeURRGEARRpIR o9 22y of hranly unierm

lrr:aglnte?it Loi”; ;ng' fdoBBPtaYitiBRARC 1R Sfbri¥e! BapdBEANGhd Ghd BflaP dehBYCHE REIGRLC
storage media, such as disks used within disk drives, have been limited by certain
restraints such as material characteristics, manufacturing processes, metrological
limitations, mechanical capabilities, and the like. For example, conventional multigrain
magnetic media is generally created by covering a flat substrate with a thin layer of
magnetic alloy that forms random clusters of magnetically charged grains on the substrate
surface.

[0003] The conventional process of creating media storage has been limited by
several physical constraints, including a natural occurrence called the superparamagnetic
effect, ie. the fluctuation of magnetization due to thermal agitation.  The
superparamagnetic effect influences a storage medium when bit cells of magnetically
charged grain clusters, are defined by grains so small that magnetization becomes
unstable. In such circumstances, fluctuation of magnetization can cause erasure of data.
Consequently, the areal density of thermally stable storage media has typically been
restricted to around 150 Gbit/in® with conventional multigrain magnetic media.

[0004] Recently, however, patterned media comprising an ordered array of highly
uniform islands has been developed as an alternative to circumvent some of the

limitations traditionally associated with magnetic media. Independent magnetic islands

corresponding to bits or track segments that are thermally stable can be formed on the
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corresponding to bits or track segnents that are thermally stable can be
formed on the -1 surface of the storage nedia. Each island of the patterned
medi a may be capable of storing one or nore bits. As a result of the
magnetic isolation provided by the islands, storage nedia can be created
with greater areal densities and storage capacities than possible with
conventional nmultigrain magnetic nedia technol ogy. [0005] Patterned nedi a
can be forned by a variety of nethods known to those skilled in the art.
One proposed nmethod to create patterned nedia is nanoinprint |ithography or
nanoi nprint guefabd 6AtHesloraganmiellias Pazhhisldnd af Hieapgoretned afiedia WRSILRY cdpabiploét e,
may be fornmed having a nmscale pattern. The stanper may subsequently be
used to st astpingoonecurenmdre bith.o Asedrepat ofethe snagnetichisolstintf prowided ba tiuiskindsat e at
a relatively low cost conpared to other nmethods for patterning. The forned
patterns naystprege mediaceinvpe preated rwithn grepier prgpledensisies @ndnsiarespeapdeities thagnet i c
domai ns. [0006]. One nethod suitable for creating a patterned stanper, either
directly or Pespiglerdthqopventiopal I’@ﬂ%&f&%q“i@ﬁwgbﬁ&@@%am li t hography, in
certain enbodi me an be eate islands

Joiasy %

ed t i i i d
the scal e of abo Ateraed Fégg,cang’ﬁffF’E%%WdF 81¢th ngo%ghggﬁéggqsﬁf a;ggﬂt
300 Ghit/in2 t T, hi L, yti t . b dth
di mensi ons. - adniedoo s oHki (G BrepesR RS db ifye BRMEH nelfcis "SRRI us e
J mEnstons arh oveb! ng- ! : R
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hovever,  gepgy 8t irficheR afal 2l NSnhQEalPPhiGhNethe %&r RN EuBSdqUed BN (LA 18
hi gher resol ution e-beam é€xposure systemthan i's neéded for conventi onal

e-beam nask gangr@tdréute, fhRAMAJattBik toar e duitRdiol,a bkEdie Qv @ relafifsgy Sewof t he
traditional challenges associated with magnetic nedia, can beneficially

provi de st or egepansedb atheir tnfetigrde dbrepattarmeiy.  Tiebefoahéd pateandnsyt by agerddapalcht | es.
However, the nass production of patterned nedia
magnetic layer to form independent magnetic domains.

[0006] One method suitable for creating a patterned stamper, either directly or
indirectly, uses e-beam lithography. E-beam lithography, in certain embodiments, can be
used to create islands having dimensions around the scale of about 25 nm or less,
corresponding to areal densities of about 300 Gbit/in® or greater. These high resolution
patterns are beyond the dimensions achievable using optical lithography, a technique
commonly used in the electronics industry to make integrated circuits. E-beam exposure
tools may be similar to those used to create masks for optical lithography; however,
generating patterns for patterned media generally requires a higher resolution e-beam
exposure system than is needed for conventional e-beam mask generation.

[0007] Patterned media, which overcomes some of the traditional challenges
associated with magnetic media, can beneficially provide storage media with greater areal
densities and storage capacities. However, the mass production of patterned media
presents some challenges that have hindered patterned media from becoming readily
available in the market.

[0008] First, because predefined patterns are typically formed into the substrate of

a storage medium or disk, tracks and bit alignment is fixed during fabrication instead of
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presents sone chal |l enges that have hindered patterned nedia from becom ng
readily available in the market. [0008] First, because predefined patterns
are typically formed into the substrate of a storage nedium or disk, tracks
and bit alignnment is fixed during fabrication instead of -2 during a
servowiting process as is commonly done with conventional magnetic nedia.
Consequent |y, storage devices and read/wite nmechanisnms nust be able to
follow preformed tracks and conpensate for errors, such as centering
errors, shape irregularities, or the like. ldeally, a servo system would
abl e to funcduring aedetvomirizing|proctes s isecomnsly doredvitf eatvantésaivi paetic toivelia.
patterned nedia. However, due to the high flying speeds and snall features
associ at ed wlConsequeaty,nsforapel devices rgd deadiyriteu meelmnismsavaist hbl ables do folley st ens
are able to adjust to only mnor variations within the patterned nedia.

[ 0009] Seconpreformeditracky apheqnepensate Enr errarst Wich apegteringTioys, gkape irrgulariges,
resolution patterns_using e-beamlithography can be_prohibitively.

ti me- consuni Ygthe ke Idgpllyy a servosustem |Wq0!1§fejalea@hfyn<ft%| edfigiputhyAespity misakignetlr pest
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whol e di sk spif QGR:IPY dnBKGindPHAioh OwHGR R faflenOdRe§h, depending on the
%n. La e

size of the patte ger patterns requi greater amounts of tine for

conpl etion. Drawyogey) SeEéddS crebfifE pati¥ié HEmIRSCRRBIAR! 13, wﬁﬁ’ﬂ?higﬁrréﬁﬁltfbﬂe .
associ ated cost and the delicacy of the e- beamwiting system I[n certain

i nstances, tphgtefishRm® dbéani #itHogtph@ che bo pohititvel ¢ Bkl @hiwiing! TypraBy,keam
witing process. [0010] A contenplated solution to reduce the size of e-beam
written pattlesanslithegtaphy arodsavgeratingnatl theis dedtiresolwifonaarp atsingrthe ymialigpt dedream
| it hography, and then to replicate the
diameter and a very limited current. Depending on the detail of the pattern, the beam
current available, the sensitivity of a selected resist, and the time associated with
mechanical motion of the stage, the total write time required to create a pattern for a
whole disk surface may take months to years to complete, depending on the size of the
pattern. Larger patterns require greater amounts of time for completion. Drawn out write
times may be unacceptable, considering the associated cost and the delicacy of the e-
beam writing system. In certain instances, the e-beam may fail long before the
completion of the e-beam writing process.

[0010] A contemplated solution to reduce the size of e-beam written patterns is to
create a small section of a pattern using e-beam lithography, and then to replicate the
section using other methods. Media patterns tend to be periodic, and repeated patterned
sections do not pose serious problems. However, forming multiple sections on the
surface of a storage medium presents several physical limitations that affect the continuity
of individual data tracks around the disk. Due to the scale of the pattern features, perfect
alignment of track segments from individual sections is nearly impossible and would

require extremely sensitive manufacturing environments that for the foreseeable future

appears to be too costly for practical use. Furthermore, misaligned media tracks from a
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section using other nmethods. Media patterns tend to be periodic, and
repeated patterned sections do not pose serious problens. However, form ng
mul ti ple sections on the surface of a storage nmedi um presents several
physical limtations that affect the continuity of individual data tracks
around the disk. Due to the scale of the pattern features, perfect
alignnment of track segnents fromindividual sections is nearly inpossible
and would require extrenely sensitive manufacturing environnents that for
the foreseeable future appears to be too costly for practical use.

Fur t her nor e, more s adst-gffedivae giodudtionc ksvifonarents may dimupt coservef sgtdém vehen
production environnment may di srupt a servo system when transitioning

bet ween pat ttemsigonisg betiveerspatted@d sqctibmsom t he f or egoi ng di scussion, it shoul d
be apparent that a need exists for a nethod, apparatus, and system for
accessi ng di scond?Hddlromrthgifaregeiag Riscussions ib shau ge apparent @it aecd\ekissriotiuct i on
environnment. Beneficially, such an apparatus, system apnd nethod would
enabl e st or fgBetiad pPRIgtuRasndsystem; fop acqessing discratipyousfaedis Jacksereatgshitia y of
a given storage_ .area an ul d enabl e egonam cal and efficient

ol oot ar | G ReR AR SRR, « BELRHarED 1, oAy AR

| NVENTI ON [ e | o) eyvel. I to the
present st atteitesy A4 SRR Rl MEM ACRIRT e RERABRARG soledeRPRITE o1
and needs i : f . : :

avai l abl e strh oélgg]eﬁ%é% %_@5 K@fﬁ@ﬁfa%‘f‘?}m{’ I%ﬁg%(lasagél% Mlc?e%\k/‘gﬁﬁflggm&gy @{eﬁé%ly
devel oped t GedNoh Patt@ePRpdEsat us, system and nethod for accessing

di sconti nuous nedia tracks that overcone many or all of the above-di scussed
shortcomngs in the art. [0013] The apparatus, in one enbodi nent, accesses
di sconti nuous nedi a tracks



on a storage nedi um having nore than one independently formed storage region
thereon. Each storage region may include a set of track segnents. In
certain enbodinents, a nenory is provided to store offset information for
each storage region. The offset information nmay correspond to one or nore
track segnents. In one enbodi ment, each track is defined as a collection of
closely aligned track segnents that preferably includes one track from each
storage region. [0014] In one enbodi nent, the apparatus includes one or nore
stanped storage regions. The stanped storage regions nay be fornmed froma
master tenplate patterned di SEMMARY OF AHIE BXMENTION e- beam | i t hogr aphy.
Consequently, selected nedia patterns may be forned for a small area, or

st orage region, dAdl3ielhelpaeseriphyeantive das een doeglopeldan sesphrsedo thef presest sirtege
medi um such as a disk. [0015] The apparatus may be provided with a logic
uni t cont ai nefriBe artiand dx pgcularpmesponssip itipupreblems apd areds Enthe jalf that davg ot t he

Rocossiny of Fdeon AHibY sToRy CHmchtE) SaTHHTG, siovise GREi. rAsapomghy Hie PEoRtery
| i dt k 1 it hi b t 1 i ) f t h
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embodi me: _ " FGTA oS

ok e o 8ot fis C il B A E o Gy ol OfiE O thelab Uil ©

stored in megRiiominds MAhE &N enbodi nents, the mapping nodule further
cal cul ates a physical offset between adjacent storage regions. -5

Consequently, a s[DOI3IEhetphraisNTaYonR Ceieodintking CRBEs UMD TIREUS rhdddL kedckBY
referencing offset information stored in nenory. [0016] A system of the

present i nveod a storage meldiim pavapanse dhanmna dadependdhtdy fomhedstotage regii theresracks.
In particular, the system in one enbodi nent, includes a storage device
havi ng a st oFahestoregh tagioni mhy iinvdistoen skt mif| tyack segreentst dr aertain egibodiseatsdaa
storage acceglgmory is provided to store offset information for each storage region. The offset
information may correspond to one or more track segments. In one embodiment, each
track is defined as a collection of closely aligned track segments that preferably includes
one track from each storage region.

[0014] In one embodiment, the apparatus includes one or more stamped storage
regions. The stamped storage regions may be formed from a master template patterned
directly or indirectly by e-beam lithography. Consequently, selected media patterns may
be formed for a small area, or storage region, and may be replicated to cover the surface
of a storage medium, such as a disk.

[0015] The apparatus may be provided with a logic unit containing a tracking
module configured to functionally execute the necessary steps of sensing a head position
within a current storage region, accessing offset information, and aligning a storage head
with a closely aligned track segment within a subsequent storage region. In a further
embodiment, a mapping module may record head positioning and offset information and
may create a table defining the location of one or more track segments within a storage

region. The table may subsequently be stored in memory. In certain embodiments, the

mapping module further calculates a physical offset between adjacent storage regions.
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devi ce such as a conputer. Each storage region includes one or nore track
segnents that may formpart of a discontinuous track. The storage device
may store offset information for each storage region. In one enbodi nent,
offset information is stored for each track segnment on the storage nedia.
In addition, the storage device may sense a head position wthin a current
storage region, access offset information, and align a storage head with a
closely aligned track segnent within a subsequent storage region. In certain
enbodi ments, the storage device nmay collect offset information during a
mappi ng pr oc€esseqienlly, 73 stbragetdeoide aayt dveesprdicominuony artliaotmacks bal rsfergueiagent ed
for accessing discontinuous nedia tracks. The nethod in the discl osed
enbodi nent s efifdst indormiatibi storeld mcingulery. t he st eps necessary to carry out the
functions presented above with respect to the operation of the described
appar at us and sysi08k8] A aystsaeolcth present rventidnds phse Rrssentdde [apeses dis¢patisyquss of
providing a storage nmediumwth independently forned storage regions

t her eon, senglﬁﬁ'@ tEacks It pasticudtr: thepsysigmwin piencrbedimenininclidey 3 gloragsfeie

[ kK off inf ' [ I I | i d k
Cegmont i ¢ P € SRRECRBHE TF b Pl SR A it o8R0 wAk UGt (i on-
segrent i t i . & '
torage rogi S CpEh B hon i OREN shfeecf ARRDL: e o P LOBRANIRS | |

storage regi piy rA fedHa difohfifiotd FAEN ITIRWrAR S R nPy-stdrd oftkt FbRAMA Ve

enbodi nent, the subsequent storage region cohprises storage region

nonadj acent {q ehélest6ahé RiglonS LIATORAE @ibB&iRRAE, offitfdi Snforh4tRnNS 3@ rd#BMsr BhdhTtfacii th a
designated track segnment in a contiguous or noncontiguous -6 storage

region. |In osgnerbeniheBiirageanatlid Ih Bdditibmavestoafe o8 ideSmaiseilsd ® hgwdopusiiient he
head time to adjust to a track offset. [0019] The nethod may further
i ncl ude mappwithinta@irshictegzs negidnatcess offsk informations 4nd aligr atsforagediead Wh war i ous
track segnments. I n one enbodi nent, the napping

closely aligned track segment within a subsequent storage region. In certain

embodiments, the storage device may collect offset information during a mapping process.

[0017] A method of the present invention is also presented for accessing
discontinuous media tracks. The method in the disclosed embodiments substantially
includes the steps necessary to carry out the functions presented above with respect to the
operation of the described apparatus and system. In one embodiment, the method
includes the steps of providing a storage medium with independently formed storage
regions thereon, sensing a position of a head within a current storage region, accessing
track offset information corresponding to a closely aligned track segment within a
subsequent storage region, and adjusting a head position to align with the closely aligned
track segment within the subsequent storage region.

[0018] In one embodiment, the subsequent storage region is a storage region
adjacent to the current storage region. In an alternative embodiment, the subsequent
storage region comprises a storage region nonadjacent to the current storage region. Thus,

the head may align with a designated track segment in a contiguous or noncontiguous



process is conducted during manufacture. Alternately, the mapping process
may be conducted in response to a formatting operation. In one enbodi nent,
mappi ng i ncludes calculating a physical offset between adjacent storage
regions. In certain enbodinents, the positioning of the head and of f set
informati on may be recorded and may be stored in a non-volatile nenory.
[0020] In a further enbodi nent, the nethod includes defining a track having
a track segnent from each storage region. The track segnent may be a
closely aligned track segnment within a subsequent storage region. Accessing
a track may istedgedegiomdinadneiethotiingeint, & 2 U fniterdave cheagds nsegito pravadeathe head
nonadj acent storage region. Alternatively, the head may access a track by
advanci ng fr dimedoadjustdnt treckooffsgt regi on to an adj acent storage region.
[0021] The nethod may further include creating a table defining the |ocation
of one or nore ti%ﬁ] Ebeyrisethed \ipathifarther s inglude emapning rihe THerage hnedipmy to
subsequently be stored in a_ne As a result, track,é segnents | ocated on

i ndi vi dual | y 9Fl§FmiRg the I9ratign of rﬂéf‘g%%éls frask tremspisedr QA FROPUMER: HiG HEPRYIE set
i nf ti t d.i t.h ) 002?2] Ref h hout thi

Cpeot 1T car ot s, tnitided BiFote, manulaidly, "BIERERRS O nBHHNE Troes T Vel y
h |1 f f . b i i.t h.

brasent | nvesPRUKERIN RO RET ARG Eh, ATl pchle

i nvention. R%El'@ﬁ’l'étin% #gﬂ%ﬁ@gﬁf&?%?y&?gﬁ&ﬂ B6rab AilisS 1R RekAH LABbAARF) S

under st ood to nean t” a speci ture, advarntage, or characteristic

descri bed i n (gOsRRPNINGDE HethBaPahdTReChfRRhtidnSmay BCleb6i8& 4nd rdy Beesdcrbd ANe
enbodi ment of the present invention. Thus, discussion of the  features and

advant ages, aof-velafiid m¢émdranguage, throughout this specification may, but do
not necessarily, refer to the same enbodinment. -7 [0023] Furthernore, the
descri bed feat ur e$0028Hma fates embndimehi tlac methiod tinadlwdes fdefiieg a track having a
track segment from each storage region. The track segment may be a closely aligned
track segment within a subsequent storage region. Accessing a track may include
advancing from a current storage region to a nonadjacent storage region. Alternatively,
the head may access a track by advancing from a current storage region to an adjacent
storage region.

[0021] The method may further include creating a table defining the location of
one or more track segments within a storage region. The table may subsequently be
stored in a memory. As a result, track segments located on individually formed storage
regions may be accessed by referencing offset information stored in the memory.

[0022] Reference throughout this specification to features, advantages, or similar
language does not imply that all of the features and advantages that may be realized with
the present invention should be or are in any single embodiment of the invention. Rather,
language referring to the features and advantages is understood to mean that a specific
feature, advantage, or characteristic described in connection with an embodiment is
included in at least one embodiment of the present invention. Thus, discussion of the

features and advantages, and similar language, throughout this specification may, but do

not necessarily, refer to the same embodiment.
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invention may be conbined in any suitable manner in one or nore enbodi nents.
One skilled in the relevant art will recognize that the invention nay be
practiced without one or nore of the specific features or advantages of a
particul ar enbodinent. In other instances, additional features and

advant ages may be recognized in certain enbodinents that nmay not be present
in all enbodinents of the invention. [0024] The present invention enables a
storage device to store and access data on a storage nedi um conprising nore
t han one independently fornmed storage region such as a patterned nedia
surface formed by0028Fachepmid, ehendaseqtied dedtires) advantagas; land gharacteristics efthbl es
accessing discontinuous nmedia tracks conprising track segnents fromthe

vari ous st omagélone@aydwsconnmwemfa@atswa@ée marhea dv ang axy@ercofmbatiments s One
invention will become nore | Iy apparent fromthe faollow ng description
and appendedskiliediipghe @kvﬁ‘ﬁ;ﬁ“b‘@“ reeQgnizs dhas he; iggention aqay e RIRCHCHE Witho ¢ on as
set forth herelnaft EF DESCRI, PTI ON 002 |.n order
that the adv%fn?‘&&e &l Rt s o ae\mnragsseofaaaﬁtrsv SR RPSInh. 1 otipy e
particul ar dl%?tg d81t10 lf%angrels (? névr;%ﬁta %rrhare?{ be’ Eegc%sn 'dtfl? %?I?Btfl? Vr%b Hlent%

rendered by "fe Speci At e

appended draw?m%nmuggfegaﬁﬂmi bddibmd fRRCIILANRNOS depi ct On'y Lypi cal

enbodi nent s I nventl on an are no ere ore to be considered to be

limting of its spopq 1Thtefb?esl=,ﬁl‘iﬁﬂ:tn't19ﬁ‘ eﬂ!ble's aforagleRCick RESoRNMhdXRs@ g W t h
additional specificity and detail through the use of the acconpanying

drawi ngs, i Na ¥iblagé el sl meord thaf ofe HABRABENY fintdlstoth@OE@Oh such as

illustrating one enbodi nent of a systemfor accessing discontinuous nedia
tracks of t he pptteseimediavearfaceo formed B3 Ahedacy pater? répdicatidnop Avireckinpc medwe | C
illustration of one enbodiment of a storage nedium of the present
i nventi on; enables accessing discontinuous media tracks comprising track segments from the various
storage regions. These features and advantages of the present invention will become
more fully apparent from the following description and appended claims, or may be

learned by the practice of the invention as set forth hereinafter.



[0028] Figure 3 is a graph illustrating one enbodi nent of mapping table in
accordance with the present invention; [0029] Figure 4 is a schematic fl ow
chart diagramillustrating one enbodi nent of a track access nmethod of the
present invention; and [0030] Figure 5 is a schematic flow chart diagram
illustrating one enbodi nent of a table creation nethod of the present

i nvention. -9 DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0031] Many of the
functional units described in this specification have been |abeled as

nodul es, in order to nore particularly enphasize their inplenentation

i ndependence. For exanpl e, BRIBRDB$ERIPAYON®OH THEDRAWENGESs a hardware circuit
conprising custom VLS| circuits or gate arrays, off-the-shelf sem conductors
such as | ogic chi0p2s] Inoadesitlsat thesadvantages héthedineatien wilt berpradidyn tsderstoadpalul e
may al so be inplenmented in progranmabl e hardware devices such as field

pr ogr ammabl emget l@rteﬂuiaaﬁsscnppmgg talmm‘tﬁméombn@@y d@gﬁﬂ@d PevyWilhheindered 8y c
devices or the like. [0032] Mdul es may al sq npl enented in software for

execution byf%?qcéu@ SE%‘FH& egpodimsatss that are AH“%"’GE?Ht s itheg appfpded dsawings.
executable c nst ance, e or e slcal or Iogica
b1 ocks of - coliprardine e bR Re b Gy e rgodieat SIS 2 an

bj d f bl.
Cdent i 11 ed_ niaUIes ety b SpOTER P RIR ah% GERaRe HEV&P%V% Shpri se
di sparate. | RRLNG LANSBALeHih Mol hA" SRLkOE Ak 68S) WhioGlh HNER bohped

| ogi cally toge onpri se e an l'eve the stated pur pose for

t he nodul e. &Qgéﬁhlh@gﬁgpmgglﬁuﬂghe of executable code may be a single
instruction, or many instructions, and nay even be distributed over several

different code se mtfﬁ%urarmiaga scleihbtRr B0tk Blag@fP IRstrARg GhelAtRdERebak
menory devices. Simlar operational data may
system for accessing discontinuous media tracks of the present invention;
[0027] Figure 2 is a top view schematic illustration of one embodiment of a
storage medium of the present invention;
[0028] Figure 3 is a graph illustrating one embodiment of mapping table in
accordance with the present invention;
[0029] Figure 4 is a schematic flow chart diagram illustrating one embodiment of
a track access method of the present invention; and

[0030] Figure 5 is a schematic flow chart diagram illustrating one embodiment of

a table creation method of the present invention.



be identified and illustrated herein wi thin nodul es, and nmay be enbodied in
any suitable formand organized within any suitable type of data structure.
The operational data nay be collected as a single data set, or may be
distributed over different |ocations including over different storage
devices, and may exist, at least partially, merely as electronic signals on
a systemor network. [0034] Reference throughout this specification to "one
enbodi ment,"” "an enbodinent,"” or simlar |anguage nmeans that a particul ar
feature, structure, or characteristic described in connection wth the
enbodi nent is included | DERAILEBDESCRIPTHON @ THHBEINVENTH@Npr esent i nventi on.
Thus, appearances of the phrases "in one -10 enbodinent,” "in an

enbodi nent , " and 0% ]IMany ahthsafyactidnabuyitto desctibdds ins fhésc pfeicfwatiiom havealeenbut  do
not necessarlly, all refer to the sane enbodi nent. 0035 Figure 1 depicts
one enbodi melibeled as mpdWestinneiders torepRre parteularlyc ewplsiHg thely simplemantetion t he

present invention. The track accessing system 10Q, in he depi cted
enbodi ment , PdErEARSea Eorof i‘de&\m@éulfma&rm inpl¢raeny a%l@CB%’QWEFév‘F%“such

t 120. As ill t t 110 | ud
Ctorage medi tmEste &N YIS R 8% BB AR M ne u‘ﬁfg‘rﬁ%ﬂ?&a 150,

and a menory, gBl‘ll; Ha&?&q&gt 8l pd g%?r%ﬁglzgmb%ﬂ{smt,&Oﬁoﬁﬁlggﬁgg%} 9. and

storage nediu racking no mappi ng no

the menory 1 téd ﬁagﬁﬁ%hﬂﬁa u: MGrdlaRCoevicRE SHBRNE Fie dO;LrUEr‘Qmﬁﬁbfe tesagfazége

medi um 130. I de high density storage, e storage ne m 130

may include 1'0 ﬁﬁﬁ%ﬁedﬁ Eyogl@r i’%‘ﬂarﬁmﬂﬁlaﬁglddb@i&ﬁ& .thé R4 ting in
di scont i nuous rredl a tracks as scussed above. Form ng storage regions

i ndependent | y nmay[0082]t Mb&wELmbp aBb foe dmPlemented s tsoftivhre (bt ¥fechfi®ilbE ivh@ous Of
hi gh density storage nedia. The tracking nodul e 140 senses the position of
a read/ wri t etypecdfapnocssrorss Wohidergifed mesid]le afekedutable dode tiag, fooinsldcd, canprise
one or more physical or logical blocks of computer instructions which may, for instance,
be organized as an object, procedure, or function. Nevertheless, the executables of an
identified module need not be physically located together, but may comprise disparate
instructions stored in different locations which, when joined logically together, comprise
the module and achieve the stated purpose for the module.

[0033] Indeed, a module of executable code may be a single instruction, or many
instructions, and may even be distributed over several different code segments, among
different programs, and across several memory devices. Similarly, operational data may
be identified and illustrated herein within modules, and may be embodied in any suitable
form and organized within any suitable type of data structure. The operational data may
be collected as a single data set, or may be distributed over different locations including
over different storage devices, and may exist, at least partially, merely as electronic
signals on a system or network.

[0034] Reference throughout this specification to “one embodiment,” “an
embodiment,” or similar language means that a particular feature, structure, or

characteristic described in connection with the embodiment is included in at least one

embodiment of the present invention. Thus, appearances of the phrases “in one
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segnents on the storage nedium 130. The tracking nodul e may access offset
information stored in the nenory 160 in order to anticipate positioning
relative to a subsequent track segnent. [0037] The mappi ng nodul e 150 maps
the surface of a storage nmedium 130, such as a disk, enabling the
collection of offset information. The offset information may include
information regarding the location of track segnents and the physical offset
of the formed storage regions. In one enbodi nent, the mappi ng nodul e stores
the information in the nmenory 160. Consequently, the tracking nodule 140
may ref er encembodiment,”of ifi sapt embaddiroemgitand rsimdarplesguago throughottethes spfecifieaiont or age
device 110. [0038] In certain enbodi nents, the tracking nodule 140 and the
mappi ng nodulmay, s do pelynepessardyrsllireldr toithhsame drebodinensige devi ce 110.

Al ternatively, the ma]pgi ng nodul e 150 nay be i ndependent and may be | ocated

in a separate dev[@85] Figure 1 depigtsame pmgodiaient ofj 3 discoptinueys medig tiagh agcesingai |

nmbodi t of t . medi 30 depicted in Fi 1. 1pth
dopi ot od enpatiTRADY of He RFBL B oRisth LFIe Bk feEoaing SRomOR s P fhg APy orm
I tipl t .regi 10, t ti he_ st di 30
any. nedt um cERPPYERY TPaeEE of alrefhiicel E19 et far ot RS ° For mod
storage regi aRgoqdD1ad 08¢ RlustROR Snolonbl byl 0GRl $iblaaPRRARS] 246 oL hal
t he mdependentFy fornme stsorage regl ons 210 may be tor ned y a varrety of

net hods. In Sﬁ%&l&iﬁé MR digTen! dptichal mﬁ)ﬁg h6dme aske, SM”ZDBEMO}WQW. afhed
nother' or “father' that corresponds to a single 'storage region 210 may be

used to for Meampstal UM Bécessk e EbMBios QRRE] ShNBe Btk Pheliurs 118020Ehe! @4HkaIRs 210.
I n one enbodi nent, the daughter tenplate is used to stanp an entire i sk

200 in a si ngiedulkpBitatthed mapping anaiulee i 56 rdad ctheraidmory 60 daciktaBODcatings travkped
multiple tinmes by a single tenplate.
segments formed on the storage medium 130.

[0036] To provide high density storage, the storage medium 130 may include
independently formed storage regions, resulting in discontinuous media tracks as
discussed above. Forming storage regions independently may contribute to efficient,
cost-effective production of high density storage media. The tracking module 140 senses
the position of a read/write mechanism, such as a head, relative to the formed track
segments on the storage medium 130. The tracking module may access offset
information stored in the memory 160 in order to anticipate positioning relative to a
subsequent track segment.

[0037] The mapping module 150 maps the surface of a storage medium 130, such
as a disk, enabling the collection of offset information. The offset information may
include information regarding the location of track segments and the physical offset of the
formed storage regions. In one embodiment, the mapping module stores the information
in the memory 160. Consequently, the tracking module 140 may reference stored offset
information to position the head of the storage device 110.

[0038] In certain embodiments, the tracking module 140 and the mapping module

150 may be combined within the storage device 110. Alternatively, the mapping module

150 may be independent and may be located in a separate device.
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[0041] A storage region 210 may include nmultiple track segnents 220, which
may be selected to formone or nore tracks 230. In one enbodi nent, a track
230 includes a track segnent 220 from each storage region 210. The track
segnents 220 selected to forma track 230 may be the cl osest or next to

cl osest aligned track segnents 220 within subsequent storage regions 210.
[0042] In certain enbodinents, the storage regions 210 may be | ocated
contiguous to each other as depicted. Contiguous storage regions 210 enabl e
the storage nmedium 130 to provi de maxi num storage density within a defined
surface area, thol0§B9] Bgweageillnggionm 2kéteraptajeospambadingntanf uhé ctaregt ar ea
or the like. The storage nmedium 130 nay have storage regions 210 of varying
si ze and nunipediumpiifl depistesl inyFigurqé. i theetgpicted smbgdimeatitemsforag@mediymal X0er nat e
in size and type and may not be uniform The offset between storage

regi ons 210 #Ka¥ @WP%&&P@(’ Q) f@ﬁ\emaklp#ﬁﬁteragwﬁ%la|21e1 rﬁslmaaﬁg%ﬂw Storage

directions. For |nrsi3§nce he of fse t% z(a{ H@um‘ er ent

rotational, Ht?f‘}“i‘b | may| et ™ “‘Ph O ERE t0123“?’60 f“*FHB’éemofva‘éR‘fsll in
the art w II rt r ni.z 2 er ned storage regions 210 may be
formed using a %’??Iét ytg%'? nse?rﬁ%edre 'I"—“’gr Otexarrpl e, the storage regions 210 may

be imprinted usi ”g)OH%O?IEGHsEI‘b‘iSskﬁ ﬁhth%sarl '(ﬂ?fl daBEreb]'gfeht%Q{ ﬂ}@gl}édépgnée?lﬂg]fgﬂ‘ﬁéder ned

track segnments 22 natlve as s

used. In ot @%Eag@"f%’&is@ﬂtrﬁay IEEJfothH By Hvﬁﬁéﬂy 3f mitHogs. ehﬂéﬁ?ﬁin”eml%d@xﬂélﬁs aor
other forms of tra segnents 220 capable of storing data may be forned

into storagemae@ @ifplatd Cormbilg kndwh @b AatovRr’ITOCRRI that dditeSpondbi€o h RMGRL | oNn
is not limted to the illustrated enbodi nents. [0044] In a sel ect

enbodi nent, otoeagerregion 210t maypde used)itorfsm? h0‘danghtat asmeate ccohprismgsmbRipteat e of
a storage nedium 130 by inprinting a resist layer with a naster tenplate
patterned by sterdgeaggidns2A0.gapieyembodiment; theedaughtentemplateciq usadtth ytabp asteplized i nt o
the disk 200 in a single operation. In another embodiment, the disk 200 is stamped multiple

times by a single template.

[0041] A storage region 210 may include multiple track segments 220, which may
be selected to form one or more tracks 230. In one embodiment, a track 230 includes a
track segment 220 from each storage region 210. The track segments 220 selected to
form a track 230 may be the closest or next to closest aligned track segments 220 within
subsequent storage regions 210.

[0042] In certain embodiments, the storage regions 210 may be located
contiguous to each other as depicted. Contiguous storage regions 210 enable the storage
medium 130 to provide maximum storage density within a defined surface area, though
storage regions 210 may be spaced by an unformed area or the like. The storage medium
130 may have storage regions 210 of varying size and number. Additionally, the formed
storage regions 210 may alternate in size and type, and may not be uniform. The offset
between storage regions 210 may correspond to one or more physical dimensions or

directions. For instance, the offset may be radial, circumferential, rotational, horizontal,

lateral, or the like.
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surface of the substrate. Miultiple storage regions 210 may be forned on the
substrate simultaneously or individually. [0045] In certain enbodi nents,
the formed storage regions 210 have patterned features with di nensions
rangi ng between about 15-30 nm Dense nedia patterns with high resolution
features enabl e storage of greater amounts of data in smaller areas. As
ment i oned, however, perfect alignnent of track segnents 220 in adjacent
storage regions 210 is extrenely difficult to achieve, particularly when
dealing with nano-scale nedia patterns. In certain enbodi nents, however,
storage regi ons 2[@48hEkosare skiliin itbnad wilbdethet ogmighiee thatdpattemet! ystahgegned
may contribute to greater areal densities. Furthernore, precise positioning
of a read/ vvrir@éonﬁ'égﬂmb@mforglﬁdhlsag agvapetypf afcthodsli Er example, thewiprage regienui r ed
in order to efficient]y access data store on the_ storage nedi um 130.

Addi tional  tAGAEYRS TRTEedaysnnteghpiqyes pch as fapriy jlithegranhy do fammy pajtsracd

The of f set _ofeph SEtal 2l RUGTURED: 3ibe o Bk aspt magnd Ry GemsGhr B 1
and 2, in or %ﬁlreg tg%gg&ﬁeggés,p%& ig%gn? nrﬁéd?%oﬁriéé%%g}g?in igfagé:s;( Cc))%g)ghe(r: th tr?ﬁlél(ékng a

nodul e 140 may _ on o atrve ent ey Pi neof

track ' i f.amt ol 5O of Qng - 13
rack segnent, ts\/\@%dzgébﬁgvs(gg{@?% gﬁg!n%} ﬁ%@oﬁrg%rl@t% 1%%1{3&%&2&&5%0 &Engt e

each storage region in-t resul t

tracking mogylBarAPréfRysef CPRR Stht M eRfidrSi8 hot 1HhRdTB tleANudthhted dfodintents.
accurately position the head over the desired track segnents 220 of the

storage regions 2{44] I DieceERSsHifER! onetdi@nor@5tbfigé rdgiting 218 hieGfanifty 0
stored in a table defining the I ocation of the track segnents 220 within a

st or age r egi arsustfate ¢fQ0ATRagdmgdiuen B30 by imsprintihga regig 1epeangithea master temphieng
table 300 containing offset information for each track segnent 220 of the
vari ous st or @géernaslgbyesbeamOlithdguaplyf. f Sldie pattern may subsequently be etched into the

surface of the substrate. Multiple storage regions 210 may be formed on the substrate
simultaneously or individually.

[0045] In certain embodiments, the formed storage regions 210 have patterned
features with dimensions ranging between about 15-30 nm. Dense media patterns with
high resolution features enable storage of greater amounts of data in smaller areas. As
mentioned, however, perfect alignment of track segments 220 in adjacent storage regions
210 1s extremely difficult to achieve, particularly when dealing with nano-scale media
patterns. In certain embodiments, however, storage regions 210 that are positioned close
together and nearly aligned may contribute to greater areal densities. Furthermore,
precise positioning of a read/write mechanism, such as a head of a disk drive, may be
required in order to efficiently access data store on the storage medium 130. Additional
tracking information and time to reposition the read/write mechanism over track
segments 220 may compensate for disruptions caused by the offset of the storage regions
210.

[0046] Referring now to Figures 1 and 2, in order to access a discontinuous media
track 230, the tracking module 140 may sense the position of a head relative to a

centerline of a track segment 220 within a storage region 210. Offset information for
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information may be determ ned by perform ng one or nore procedures to
determ ne the location of at |east one track segnents 220 within a storage
region 210. In one enbodinent, the location of a track segnent 220 nay be
determ ned by locating a closely aligned track segnment of a subsequent
storage region 210. An offset defined by the relative |ocation of the other
track segnment 220 may be recorded and used to access track segnments 220.
Those of skill in the art will recognize that alternative nmethods may be
used to define and store offset information relative to the |ocation of
track segmentsch2?frage figiom, 210hmapibe setmed imthethémaryi 50N 0AS lai nasulte thet wadking

di scl osed enbodi nents. [0048] The schematic flow chart diagrans that follow
are gener al | ynoduele 8rmay agsess| thgoffsdt informatiohantordtir dgragensatelxsposition , the head
depicted order and | abel ed steps are indicative of_ one enbodi ment of the

present ed nePKddhe deshHed tragkeisemants 2AR ohthg Storsey regiorsohidei poge cfgdimgpts the
equi val ent in_function, |ogqgic, or,.effect, to.on r or teps, or porlions
Cher eof . of - OffRb Mipalion 1ag 4e 519747 dR @ RIEISTIRiNEIRG (Pcationot e (K Seaen& #7001

enpl oyed are 1trh%vzl (iIerd tr% . eégéai n the | ogical steps of the nmethod and are
under st ood ndt to 177t “Bie ‘ope of the nethod. Additionally, the order in

whi ch a particul a By i . e
order of the corrE@g@@%ﬂr&%{;@g%@tsho&ﬁ%a\f{@gfg?gﬁpgﬁgetg@%?’P?ggskﬁélg ngg)f%%e
enbodi ment  Ofiyi8ih A6f §5SedtR tRQH sénPh20 GPtheWaﬁ%%toﬂagé/ f¥idne P10 ASThd @pfs it ed,
the access nethod 400 includes providing 402 a storage nediumwth

i ndependent | ynfbexatBH nﬁagweac&@erﬁlﬁﬁh R peddfning 0hd BCMbRIprdEdiutds a6 Ketefrhifie the
i nformation, sensing 406 a head position within a storage regi on 210,

accessi ng 408odati@c lof at Tdasofons ettack nfegmemt i 220, withitl adjarsge Pagichl 010. helnha®d
position to align with the closely aligned track segnent in another storage
regi on 210. [obsdijnemt)thedowtion ofhtrinkdegioont 230 may dbe detierngineld by lonatinguodeselyedi a
tracks 230 enabl es manufacturer to nore efficient Ia/ produce and access
vi abl e st or agbgneddragk sggment of a subsequent storage region 210. An offset defined by the
relative location of the other track segment 220 may be recorded and used to access track
segments 220. Those of skill in the art will recognize that alternative methods may be
used to define and store offset information relative to the location of track segments 220.
Thus, the present invention is not limited to the disclosed embodiments.
[0048] The schematic flow chart diagrams that follow are generally set forth as
logical flow chart diagrams. As such, the depicted order and labeled steps are indicative
of one embodiment of the presented method. Other steps and methods may be conceived
that are equivalent in function, logic, or effect to one or more steps, or portions thereof, of
the illustrated method. Additionally, the format and symbols employed are provided to
explain the logical steps of the method and are understood not to limit the scope of the
method. Additionally, the order in which a particular method occurs may or may not
strictly adhere to the order of the corresponding steps shown.
[0049] Figure 4 illustrates one embodiment of an access method 400 of the
present invention. As depicted, the access method 400 includes providing 402 a storage

medium with independently formed storage regions 210, collecting 404 track offset

information, sensing 406 a head position within a storage region 210, accessing 408 track
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wi th greater storage densities. The access nethod 400 and table creation

met hod 500 of Figure 5 will be discussed with reference to the enbodi nents
illustrated in Figures 1-3. Those of skill in the art, however, wll
recogni ze that the nethods nay be acconplished wusing a variety of

enbodi ments and/ or configurations and are not, therefore, limted to the

depi cted enbodi nents. [0051] The access nethod 400 begi ns and a storage

medi um 130 with nmultiple independently formed storage regions 210 is

provi ded 402. Because the storage regions 210 are fornmed independently, the
track segnensffselid@rofatiomand adjusige 410gho headiBitivayto blign withsk clbsebyralaghedi ni ng
storage regions 210. In order to properly position the head relative to the
track segnem@kz@nenﬁnearpﬂgﬁsst@@gewgmé‘twbet ween adj acent storage regions 210

is determ ned. [0052] In one enbodinent, the tracking nodul e 140 senses and
records head poép%(ﬁrﬁhﬁg‘lccﬁé petBoth 489 for Ascessing Q5R°r§’é'§?r‘§n{n§ ig gacks 24l k

ffset f det d t d

Certai n onbotRHER FETTHRET m&oﬁé ALY oG a3 agHe Ll VR, BHI dof set
between adi agent, t0LAAS. HEAIRNS nSYBSEAERLE Yoo ald EofiShErm) ARfhdrspatorOf Fset

1
mforrratmn‘ﬁa 0 CO one

enmbodi nent,, ngﬁl@ \ggﬁggdlgéus%%ia&lfh &fférér?c;e tg R 0L W&rﬂ&t%ﬁs&ﬁe& 1 ) % s laﬂnd

stored in ne rrent to create an o

i nformation Tﬁ&@b?sﬁ@@n Wel drt, h&néﬂe?%ﬁ%@ébghﬂe W AfcCrhetflodsAhhy bé“adc@ﬂnﬁhélféﬂ' to
Figure 5. [0053] In a further enbodinent, a track 230 may be defined. In

certain enbm;grﬁemﬁtycﬁemdmmehfsaﬁa/oz&ﬁfﬂg&wmﬁsCAnud&: 1ot théxefores Ggiedto @20 from
each storage region 210. Track segnments 220 may include a defined

centerline tdmpictédendfollzmdntd.rom the centerline of a track segment 220 from a
different storage region 210. Hence a nedia -15 track 230 nmay include track
segment s 220 fr ort08%]aderaccess orcthpd 408cheging and @ storage mediam 130 with multiple

independently formed storage regions 210 is provided 402. Because the storage regions
210 are formed independently, the track segments 220 of the storage regions 210 may be
offset from adjoining storage regions 210. In order to properly position the head relative
to the track segments 220, the physical offset between adjacent storage regions 210 is
determined.

[0052] In one embodiment, the tracking module 140 senses and records head
positioning. As the head senses track segments 220, track offset information may be
determined and may be stored in memory 160. In certain embodiments, the mapping
module 140 calculates a physical offset between adjacent storage regions. Subsequently,
the determined track offset information may be used to collect 404 track offset
information. In one embodiment, a table 300 of track offset information may be created
and stored in memory 160. One embodiment of a method to create an offset information
table 300 will be discussed in greater detail in relation to Figure 5.

[0053] In a further embodiment, a track 230 may be defined. In certain
embodiments, a media track 230 may include a track segment 220 from each storage
region 210. Track segments 220 may include a defined centerline that is offset from the

centerline of a track segment 220 from a different storage region 210. Hence a media
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centerlines that are closely aligned to the centerline of adjacent track
segnents 220. Alternatively, a nedia track 230 may include track segnents
220 that are closely aligned on a nonadjacent storage region 210. In
certain enbodi nents, the mappi ng nodule 150 and/or the tracking nodul e 140
may define nedia tracks 230 from non-aligned storage regions 210. [0054] A
di sconti nuous nedia track 230 may be accessed using a variety of nethods
and configurations. In one enbodi nent, the storage nmedi um 130 conpri ses ni ne
adj acent storage regions 210, simlarly forned and evenly distributed on the
di sk 200. Theck 230cikay 8i2lude traskl bpeopnesn2A0yfrde adptém athragetlagian?210 that kaveeave
schene, as illustrated in Figure 2. Data stored on a conplete track 230 may
consequent | ycénterbuasetbsatearei closelyoaligned dd thdé oerderbific ohadidrait tR0R segihenty320. of
intermedi ate storage regions 210 interspersed between consecutive storage
regi ons 210 Adiematieely agnedia tiack3384nay iselndnisaghrsegmends 22Ghthat arp gloseln abigned
perform servo corregtions and/or to | Qcate a subsequent track se nt. 220.
Thus, the al PHAIPRAHACER stofpgeriagign 2(& Jp SGpiaie emﬁgfflﬁlﬁgtsetﬁiamaegmg ﬁ@%gﬁéégnt

invention to unction.effecgtively wth discontinu medi a such . a

bt s or ned oSt Gf 1BEkiRg monule B etisf e T 5 oS Shereg i ne
head positioagqg §y Storage device 110, or a tracking nodule 140, senses
406 the head & P%e'storage device 110 relative to the centerline of a track

segment 220 wi t hi (poda A" GE&RhiloAL A B9L0DE Why ENGE:LNE (HT £VhBOSiTL | o1

of the head is determ ne trac set 1nformation nmay be dccessed 408 to

det erm ne t heheRoUS hfdBdonfigethtisis TBNéneNBARIMANY, thesttragd hb@Bmi13e cHRPHses Rind
subsequent storage region 210. [0056] In one enbodinment, the head position

i s adj ust ed d4djacendstataigg Hegidrisi2 10 similatlg Serdiedadntd goesly tdiadhutae gnetiet digl2Q00M t hi n
anot her storage region 210. The tracking nodule 104 may access the stored
track of f set Thefrack@a30inay subseghentlydbewlefincdo@ittand: 1nmigrieadeisgiremehes Mlastchtédint he
subsequent storage region 210 relative to the determ ned track offset.
Figure 2. Data stored on a complete track 230 may consequently be accessed in two
revolutions of the disk 200. The use of intermediate storage regions 210 interspersed
between consecutive storage regions 210 such as a 2:1 interleave scheme provide time
and space to perform servo corrections and/or to locate a subsequent track segment 220.
Thus, the allocation of intermediate storage regions enables the present invention to
function effectively with discontinuous media such as patterned media formed by inexact
pattern replication.
[0055] To determine head positioning, a storage device 110, or a tracking module
140, senses 406 the head of the storage device 110 relative to the centerline of a track
segment 220 within a current storage region 210. Once the current position of the head is
determined, track offset information may be accessed 408 to determine the physical
adjustment necessary to position the head in a subsequent storage region 210.
[0056] In one embodiment, the head position is adjusted 410 to align with the
closest aligned track segment 220 within another storage region 210. The tracking
module 104 may access the stored track offset information in the memory 160 and may

align the head in the subsequent storage region 210 relative to the determined track offset.

Consequently, the access method 400 enables access of data stored in multiple storage
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Consequently, the access nethod 400 enabl es access of data stored in
multiple storage -16 regions 210 on a storage nedi um 130. The physi cal

of fset between the storage regions 210 nmay be determ ned and stored such
that a head may be correctly positioned relative to a selected track
segnent 220 within a storage regions 210. [0057] Figure 5 is a flow chart
diagramillustrating one enbodi nent of a table creation nethod 500 of the
present invention. The table creation nethod 500 nay include napping 502 a
storage nedium determ ning 504 the physical offset between adjacent

st or age regi e¢pion2 M odef stoiagg mb@iomal 30 elile phyBichlanffsagbawtenaihk soegpaaedior’20
fromeach storage region 210, organi zing 508 track offset information in a
tabl e, and s imaybsd@emtined andistozed such thet arhead myayll@Gorge¢tly poaitioredonelativé on

met hod 500 may correspond to step 404 for collecting offset information as
di scussed i naseleged Backisegrmeny 32@ withinjagtasage egioshellenbodi nent, the mappi ng

dul e 140 5 f he st ium.130 to det. ' he | ti f th
[rack segment s 22005 Hhierb Ty IBGORS Sagaem P RTE ARE CHLROPRRG SORE he
[ acki ng modoreeiae ey oGEEPsaar b EfhsRe Thf Mole SeyiBmTos D0 i iy
det ' 50 ' b | t | . . Th
L acki ng. moadFBATE0 0L tRsehasainy FRHTFbE O AE PrySbl ARG LA ATRAHE | °
230 having ?t}?}a{g??g%iéﬁsgmtdgﬁﬁlggf%@@ BRI RIVAGE 2 1ROk rhchl? 22b %ﬁﬁleaézhgoone

enbodi nent, e Ing no 140 determ nes Ich tra segnent s

nost cl osel y s@kdg @?&61{ ﬁO@Qifg_@ﬁiQiﬁfg 568 GhAOSt s EREatiSn B a @bIRSAAWEIH Y510 ke
tracki ng nodul e 140 may define a track 230 that may be accessed by a servo

system  Henacable inltke BilemoBgE0L Ehieaitde Sitflicityetbed SO ag adrkesporidstalsiegridd fekur i ng
production, yet a tracking nodule 140 nmay determ ne an accessible track 230
that may be uskattingofises exfarmatigy st disqussed in relation to Figure 4.

[0058] In one embodiment, the mapping module 140 maps 502 the storage
medium 130 to determine the location of the track segments 220. The mapping module
140 may further determine 504 the physical offset between the storage regions 210.
Alternatively, the tracking module 140 may locate one or more track segments 220 and
may determine 504 the physical offset between adjacent storage regions 210. The
tracking module 140 or the mapping module 150 may define 506 a media track 230
having a track segment 220 from each storage region 210.

[0059] In one embodiment, the tracking module 140 determines which track
segments 220 most closely align with adjacent storage regions 210. Subsequently, the
tracking module 140 may define a track 230 that may be accessed by a servo system.
Hence, the storage regions 210 may be physically misaligned during production, yet a
tracking module 140 may determine an accessible track 230 that may be used in a servo
system.

[0060] The subsequent track offset information may be organized 508 into one or

more tables, such as the mapping table 300 of Figure 3, and the table may be stored in the

memory 160. As a result, the tracking module 140 may access the table(s) stored in the
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[ 0060] The subsequent track offset information may be organi zed 508 into one
or nore tables, such as the mapping table 300 of Figure 3, and the table
may be stored in the nenory 160. As a result, the tracking nodul e 140 may
access the table(s) stored in the -17 nenory to determ ne head positioning
in order to access data stored on discontinuous data tracks 230. [0061] The
present invention nmay be enbodied in other specific forns without departing
fromits spirit or essential characteristics. The described enbodi nents are
to be considered in all respects only as illustrative and not restrictive.
The scope Ofmdnfigy td A¥teNhin®heddSpositiRimf @rdder todiceat @atalyfortd on alieen@adus| ai ns
rather than by the foregoing description. Al changes which conme within the
meani ng and datangeksif30equi val ency of the clainms are to be enbraced within
their scope. -18 What is clained is: 1. A nethod for accessing discontinuous
medi a tracks, th¢0God} Abel presentpinyestiom mayrbevenhadigdain sitler ssgecifie dormn withouhg a
plurality of independently formed storage regions thereon, each storage
regi on conpepdrieg Bomplilsspirit pyessential chaackraigiesntlde desspbedymbodients aeio B a
head relative to a cenferline of a track segnent within a _current storage
regi on; accé&8Bsidrged imall tsspesistonin ey Aliutriys abt mak FoHiHiNg tHreasoPeoéithe

i dt Kk s i t hi.n,. t st i gn, .wh in th
CubSoquent - SRSPATET QUETRTE, UG RG T SRERIR]c g Beh DAY ABb OB he
{ st Legi on: ! Co o e % .
e SSRGS A PR A SER A PRab o ARt b
claims are to be embraced within their scope.
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2. The nethod of claim1l1, wherein the plurality of independently formed
storage regions conprises at |east one stanped region. 3. The nethod of
claim2, wherein the at |east one stanped region is formed froma naster
tenpl ate patterned by e-beamlithography. 4. The method of claim 1, wherein
the plurality of independently formed storage regions are forned by a
daughter tenplate substantially corresponding to an entire nedia surface,

t he daughtWhatiexlaimedisf ornred from a naster tenplate corresponding to a
single storage region. 5. The nethod of claim1l, wherein the plurality of

i ndependently fornmed storage regions are accessed using a 2:1 interl eaving

schenme. 6. The 1met had méthed afom dccebsitid hdiscotitions Smediamaapis) gthe henetiodr age
mediumto determne the location of the plurality of track segnments. -19 7.
The met hodOBPI¥EN&i m 1, further conprising calculating a physical offset

bet ween ad| ace.’&o\ﬁ&iﬁéﬁg‘?or!a{egin%‘iﬁm Fhvin g pﬁ{?&rﬂi‘?@f ﬂfde%xﬁl%@} forfidi tsE)?zgg[eor age

conpri sing defining rack conprisin ack seg rom eac
regi on. 9.regitves thatdmdadf stahge regbn cotnpriging a pheality attrackesgpmpdtsi s a cl osel y

aligned track segnent w.thi subsequent storage region. 10. The net hod of
claims, wher eitsiticmEatiion of ¢ Peadkrelaing i9 & SEnERRE oA Ak EBMFR WP ént

storage regireft stiPag rBgDARM] acent storage region. 11. The nethod of claim 10,
further conprising storing the table in a nmenory. 12. The nethod of claim
1, further conpedessing teask| efiset ripfoonatinst comgspending de.a claelyThldgnedt mask of

clai m1, fuph e, GANPY ISLAG.GE SAHACBid ARl AP LIRS SPGR Qbnof 2
east one ‘track segment W thin a storage’regdion.
comprises a storage region nonadjacent to the current storage region; and
adjusting a head position to align with the closely aligned track segment within

the subsequent storage region.

2. The method of claim 1, wherein the plurality of independently formed

storage regions comprises at least one stamped region.

3. The method of claim 2, wherein the at least one stamped region is formed

from a master template patterned by e-beam lithography.

4, The method of claim 1, wherein the plurality of independently formed
storage regions are formed by a daughter template substantially corresponding to an
entire media surface, the daughter template formed from a master template corresponding

to a single storage region.

5. The method of claim 1, wherein the plurality of independently formed

storage regions are accessed using a 2:1 interleaving scheme.

6. The method of claim 1, further comprising mapping the storage medium to

determine the location of the plurality of track segments.
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14. An apparatus for accessing discontinuous nedia tracks, the apparatus
conprising: a storage nmedium having a plurality of independently forned
storage regions thereon, each storage region conprising a plurality of
track segnents; a nmenory configured to store offset information for each
storage region, the offset information corresponding to at |east one track
segnent of the plurality of track segnents; a tracking nodule configured to
sense a positidn of The meslbdr eff clhinvé, fusthar cenprésing paculatingaa tphpsidal oEFerent

within a %U{)é‘eent .stogatﬁe rﬁ%i[ion; and the tracking nmodul e further configured
to access EHECBARREHN PREAGE F9™h and align a storage head with a closely

aligned track segnent within a subsequent storage region, wherein the
subsequent storage regi on conprises a storage regi on nonadjacent to the
current storag8- regilbp methng ofsslaimnhp fuphksscampsisisg definingraltmck gegpeping tahe

plurality of i Qg% r . Sstorage regions conprises at |east one
st anped ré‘%ﬁ%%\. Eﬂgﬁe%g%%él‘rgggﬁ%mgf apparatus 15, wherein the at |east one
stanped region is formed froma master tenplate patterned by e-beam

l'i thography. 17. The_ apparatus of apparatus 15, wherein the at |east one
stanped region%s b iRsahg aﬁflama;ug@ﬁ@m thenfprckt see@gBisis nelosgly yligned

correspondjgsd eﬂpwgﬂ&iars%bggaqgﬁswge%%m. the daughter tenplate forned from
a master tenplate corresponding to a single storage region. 18. The

apparatus of claim 14, wherein the storage nedium conprises a disk. 19. The

apparatus of clgim i, furtfer comyriging 2 mppi ng.Pdul . confiaured to

from a current storage region to a nonadjacent storage region.
11.  The method of claim 10, further comprising storing the table in a memory.
12 The method of claim 1, further comprising collecting offset information.

13.  The method of claim 1, further comprising creating a table defining the

location of at least one track segment within a storage region.

14.  An apparatus for accessing discontinuous media tracks, the apparatus
comprising:

a storage medium having a plurality of independently formed storage regions
thereon, each storage region comprising a plurality of track segments;

a memory configured to store offset information for each storage region, the
offset information corresponding to at least one track segment of the plurality of track
segments;

a tracking module configured to sense a position of a head relative to a centerline
of a track segment within a current storage region; and

the tracking module further configured to access the offset information and align a
storage head with a closely aligned track segment within a subsequent storage region,
wherein the subsequent storage region comprises a storage region nonadjacent to the

current storage region.
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20. The apparatus of claim 14, wherein the mapping nodule is further
configured to defining a track conprising a track segnent from each storage
region. 21. The apparatus of claim 14, wherein the mapping nodule is further
configured to create a table defining the | ocation of at |east one track
segnent within a storage region. 22. The apparatus of claim 14, wherein the
mappi ng nodul e is further <configured to calculate a physical offset between
adj acent storage regions. 23. A systemfor accessing discontinuous nedia

tracks, the system .conprising. ,a storage.device i sing.a storage nmedi um
havi ng a pluraity She PR drRmy 1 2rdtfeil B miail Hapfehe i e cach
storage re@r&d réfIoRY dompiBedatiéddt el stampetl rédi@ek segments; -21 the storage
device further configured to store offset I nfornation for each storage

region, the offset information corresponding to at |east one track segnent

of “the plurality OfyLkagk,GeOrENLS.S fIeWHEANANE LSS Ui e fafld Our ed

to sense a head posi a ’‘cen I'ne o segnent within

a current fstnoadeferan b egisenteniphae pattrmgdbydehdandlithogragier confi gured to access
offset information and align a storage head with a closely aligned track

segnent within a subsequent storage region, wherein the subsequent storage

region conprisqy a §heLARRatLeeF Hpahenary AheRin e af REst dd stPed FEQbRBE
region; and a storage access device configured to access the storage devi ce.

24. The syfommesd fodm @l dabghtetemplate siibstantiallystomesppadimgdp amegdrepnédiesurfacei sk. 25.
The systerg, ofi, Ehith Ridslate G Bt WemBld @lnblate HlrrdsPOHeR @ ke s igY

region.
18.  The apparatus of claim 14, wherein the storage medium comprises a disk.

19.  The apparatus of claim 14, further comprising a mapping module

configured to collect the offset information.

20. The apparatus of claim 14, wherein the mapping module is further

configured to defining a track comprising a track segment from each storage region.

21.  The apparatus of claim 14, wherein the mapping module is further
configured to create a table defining the location of at least one track segment within a

storage region.

22.  The apparatus of claim 14, wherein the mapping module is further

configured to calculate a physical offset between adjacent storage regions.

23. A system for accessing discontinuous media tracks, the system
comprising:

a storage device comprising a storage medium having a plurality of independently
formed storage regions thereon, each storage region comprising a plurality of track

segments;
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storage regions conprises at | east one stanped region. 26. The system of
claim?25, wherein the at | east one stanped region is forned froma naster
tenpl ate patterned by a-beam|lithography. 27. The system of claim 23,
wherein the storage device is further configured to collect offset
information. 28. The system of claim 23, wherein the storage device is
further configured to define a track conprising a track segnent from each
st or age r egi onthe29oragthdevigesfuetherodontiganiednt@ Storendifsee infornietios tfor eagh stheagece i s

further conf.igure o.calcul ate the.physical offsef between adjacgnt
storage r éEﬁ“Bﬁghe %&é ’ﬁf%m’ﬁ%/'g? é“?r’ir%?f’o'&q‘gg %‘naé e,as\/\?ﬂ?rt@ck S?%g@"g?*&gdé“faﬁ iceis
further coftraé@degfiehts; Create a table defining the location of at |east one

track segnment within a storage region. -22 . )
the storage device further configured to sense a head position relative to a

centerline of a track segment within a current storage region;

the storage device further configured to access offset information and align a
storage head with a closely aligned track segment within a subsequent storage region,
wherein the subsequent storage region comprises a storage region nonadjacent to the
current storage region; and

a storage access device configured to access the storage device.
24.  The system of claim 23, wherein the storage medium comprises a disk.

25.  The system of claim 23, wherein the plurality of independently formed

storage regions comprises at least one stamped region.

26.  The system of claim 25, wherein the at least one stamped region is formed

from a master template patterned by e-beam lithography.

27.  The system of claim 23, wherein the storage device is further configured

to collect offset information.

28.  The system of claim 23, wherein the storage device is further configured

to define a track comprising a track segment from each storage region.

29.  The system of claim 23, wherein the storage device is further configured

to calculate the physical offset between adjacent storage regions.

30. The system of claim 23, wherein the storage device is further configured to

create a table defining the location of at least one track segment within a storage region.
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