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 medi um DESCRI PTI ON OF THE RELATED
ART [0002] Traditionally, the storage capacity and the areal density of
magnetic storage nedia, such as disks used within disk drives, have been
limted by certain restraints such as material characteristics,

manuf acturing processes, netrological Ilimtations, nmechanical capabilities,
and the |ike. For eMEMHOD APPRATUSIAND $YSTEM FORMEUESSENIGa i S
generally created by covering a flat substrate with a thin |ayer of
magnetic alloy that fornms r RAYNCANTINUOESMEMAMERACGKS, 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 called th%ﬁ%ﬁﬁfégﬁwﬁ%ﬁ‘éﬁ%ﬁ%%h! e. the

fluctuation of magneti zation
super paramagnetic effect influences a storage nmedi um when bit cells of

magnet i cal | y FIERBrQREHEINVENIIOS ers, are defined by grains so small that

magnet i zati on bec nstable. In such, circunstances, fluctuatign o
magnet i zation can 00N & 15, EehSn gpes i Stoteds rmeha and rgpre prbuly ctieRtg ¢ of
thermal |y ?taﬂk&sﬁgﬂfs%ﬁinp&g' (ﬁ"aaﬁacﬁqé/%ﬁ@ﬂol e%ﬂﬂ restricted to around 150

Gohit/in2 with convéntronal nultigrain nmagnetic medi a. [ 0004] Recently,

however, patterned nedi a corrEri Si nﬁ an _ordered array of highly wuniform
i sl ands has b@@%CBJE)\Té(PHr%pdTE RARdti ve to circunvent some of the

[0002] Traditionally, the storage capacity and the areal density of magnetic
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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limtations traditionally associated with nagnetic nedi a. |ndependent
magnetic islands corresponding to bits or track segnents that are thermally
stable can be fornmed on the -1 surface of the storage nedia. Each island of
the patterned nedia 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
wi th conventional multigrain magnetic nmedia technol ogy. [0005] Patterned
media can be fornmed by a variety of nmethods known to those skilled in the

art. One proposed hod to creat ttern medj.a i s_nanoi LNt
| it hography or ﬁ%%a“n%r?tk%rsg)ﬁ%ger%% I?cgalglgﬁs.laqdn&? hle d a{r%rfl %%erglaa @?Ekﬁec? Pab%)er Ofa

master tenpl aiding By Bord BATCHs BRUUND IO HLSERL Ssoftoh Frdbiae 6y, i HTRRL, TBY

subsequently be tUsed to stanp, or create, patterns on 't he surface of

a substrate %Eorﬁ%erﬁle(ﬁﬁic‘dﬁ"b)é drOMeC Q%th orEAEPALA AechQtid ARS stBRLDQEPacttRE than
patterning. The Torned patterns may be covered with a nagnetic |ayer to

f or m i ndependesdiblanghebnentdemiimiigrdid dAghetiOnedimtdmdiogyi t abl e for creating a
patterned stamper, either directly or indirectly, uses e-beamlithography.
E- beam | i t hogr aphyQ005ShPatternedi medarisad berdoring(d byanvaristy omethpds knavat ® theseands
havi ng di mensi ons around the scale of about 25 nmor |less, corresponding to
areal densi t iskBledfin fhe @t 36me QPPysedh meshodyfa sreate. patieesd medjn is AaBipIPIBN

patterns are beyond t he dinmensions achi evabl e using optical |ithography, a
techni que cd Y Q5 BHOTRPHH CRIICRIGT ot lén?eﬁ'&ﬂ&'sﬁr%gﬁnﬁ) f’r?él%én‘iSFFEéHPIggt&d

LTS, SRR ERRRE SR T e ThL Sl LR e BT e

e, bl ST i 55, B PR RO A

whi ch over con@mpaRio Sthert ABthbiPr phidfing C At kQRR8 atterns may be covered with a
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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associ ated with magnetic nedia, can beneficially provide storage nedia with
greater areal densities and storage capacities. However, the mass
production of patterned nmedia presents sone chall enges that have hindered
patterned nmedia frombecomng readily available in the market. [0008]
First, because predefined patterns are typically formed into the substrate
of a storage nediumor disk, tracks and bit alignnent is fixed during
fabrication instead of -2 during a servowiting process as is comonly done
wi th conventional magnetic nedia. Consequently, storage devices and

read/ wite neghanis U be able .ta follo reformed tracks and
compensat o f oiiap poreo Wi Pt Bomfont Mop€ Wit Colenop ATTarf il megia o
the like. Id : I - et i I,Gi.ent spite
misal i gned 1 onrrrelG Yok RHER WAL aARIE hcrhifh Albiche ablecl 1oloS
flying speedsyraBfincicks arldedinipeftcds Bedralstch M dehiefif@didia, Magk Welilhigsdat a,
currently avail abl e servo systens are able to adjust to only m nor ‘
vari ati ons widrhhenlikehddgdly £sdred syveti aould QBRID fnetion dfficdendaidespite patdligheds f or
master tenplates by witing high resolution patterns using e-beam

| i t hogr aphy deatuiee withiphthbipaitera¢dymedipe Howesernilwgto thy highaflyipg speedbhambsmall

| i t hography tools operating at their best resolution are using the smallest
beam di anet geatiesl aspodiated Withniepding eng Waiting dmapaninty avilablseserior wptemsfare he
pattern, the am current gvailable, the sensitivity of a selected resist,
and the tine‘gggﬁéwaﬁéﬂOaWPHDWHQEWHHFEQ@"HS?PGW"5F1¥ ‘stage, the tota

wite time requir create g. pattern.for whal e di sk..surf ace t ake
mont hs. 0 years 1 40008hSFierg SefiBHhant s Hhasktr 0ign G B R RE ISR 67
patterns r eqtﬂa&&nghﬁﬁg%fbe%ﬁ%%%@{yi &R §BhibRREH/ t%é-g&suﬁﬁr%mT?;ﬂ%al% Ftve

times may be ‘unacceptabl e, cons ng the assocrated cost ]cacy

of the e- beaghmlithédehhg Y6618 MBpetafing QF REMbdsh fdsANEES ard BEn@ tRESAIFEYbdadd |
| ong before 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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conpletion of the e-beamwiting process. [0010] A contenplated solution to
reduce the size of e-beamwitten patterns is to create a small section of
a pattern using a-beam|ithography, and then to replicate the section using
ot her nmethods. Media patterns tend to be periodic, and repeated patterned
sections do not pose serious problenms. However, formng nmultiple sections on
the surface of a storage nedium presents several physical |imtations that
affect the continuity of individual data tracks around the disk. Due to the
scale of the pattern features, perfect alignnent of track segments from

i ndividual sections, i 1earllié | ossi bl e and woul d rtegui re ext{?errel%
sensitive mafUfactur] negC envi %'ﬁc At Y RAT R o Phé YU eSe&4hT P UTLAE™"
appears to b : [We use. Furthernmore, m saligned nedia
Pp ‘?raﬁ%t@on‘fﬁ)gsﬁét\%eefn%%t%}g@&éebﬁéls. g

tracks froma nore cost-e ctive production environnment may di srupt a
servo system when[ootl pR%id ﬂh@%r?ﬁ@%i&&@ﬁo@@ﬁ%@ﬁlﬂ% apPALAtARS a 0P &didts Forom t he
foregoi ng discussion, it should be apparent that a need exists for a

nmet hod, appanahekod, apphratys taathsyaem docassssing discoatimious uredi s archtcddk a
created in a cost-effective production environnent. Beneficially, such an
appar at us, syett-effectovadprodustihn dnwneringeng n dixinefigialty;, gyeh e dippatatys epsiem, zadt he
areal density and storage capacity of a_given storage area and woul d enabl e
econoni cal afthefrauidenablesinrageanidia tospaxinizp thetareal density apdyiolaas cappeibPinedi a.
SUMVARY OF TEE.| NVENTI ON [ 00121 The present. inventj.on has,k been devel oped in
response to PIEYEPSEEESAR Adawvorld epable epopomicalpand, eilicieqt; implementatign o Q‘égnse to
t he probl em;reanld in&ae&&ﬂ%gﬁgl&e art that have not yet been fully solved by
currently av 5P ABYEPLEge gee fedi a. Accordi ngly, the present invention has

been devel oped to provide an apparatus, 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 nedia tracks on a storage nedi um havi ng nore than one

i ndependently fornmed storage region thereon. Each storage region may
include a set of track segnments. In certain enbodinents, a nenory is
provided to store offset information for each storage region. The offset
information may correspond to one or nore track segnents, In one enbodi nent,
each track is defined as a collection of closely aligned track segnents

that preferably includes one {r, region. [0014] In one
enbodi nent, the apparatus incI%%Q@E%%gqgi?ﬁgﬁg%§$gﬁ§§d storage regions. The
st anped st orage regi : I

i reetl'y or i ndi r Sary by BspR MRRAFCHR /IRRL T LRI IERIAAITRL o o
patterns may ofliR fOLR®Hh ﬂa@tﬁcuﬁar,ﬁﬂ%s#)oﬁé @8ithe ProbHRY AheERh Wb arbihdt Y nbe
replicated to cover the surface of a storage nedium such as a disk. [0015]
The appar at ugetrbgenbtullyroitiedad wirichtlp abadble yodage ardiaai Atdogdiaglyy tekpragnt
nmodul e configured to functionally execute the necessary steps of sensing a
head positi onnvesiomhhas been devedaped ¢ prozige an egpavatus, aystas,sandgnashddstor accessing
information, and aligning a storage head wth a closely aligned track
segnent wi t hidiscantilygde dinedia 5acks aidat osgicome many qrypall h@g the nahede-ispessedy
mappi ng nndulg may .record head positioning and offset information and may
create a tabl$ mﬂ@%PWFdﬁﬂFﬁ@*location of one or nore track segments within a

storage region. | e_may subsequently be stored.in menory. .ln certain
oot ment oo the (bR SRS HF SRS HEPOtheBE SoeSie® Risghy AR iie Jaf

e e 0, SR SRR OB oS AR
Each storage region may include a set of track segments. In certain embodiments, a
memory 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
Qf 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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of fset information stored in menory. [0016] A system of the present
invention is also presented to access discontinuous nedia tracks. In
particular, the system in one enbodi nment, includes a storage device having
a storage nediumw th i ndependently fornmed storage regions and a storage
access device such as a conputer. Each storage region includes one or nore
track segnents that my 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

st orage nedi In addition, the.storage dewice nay sense a head position
i hia cur e CuPah gehast 56 B3t HEER TR Ran shotanG dreiine
st orage headc&k&pn%nn&h%ﬁﬁh&iﬁ track segnment within a subsequent

I
storage region. In certain enbodi nents, the storage device may coll ect

of fset informati ogohé] ANGs@mRRR frekeRt ig6&%ion id K Ipfseftcles feeksAMischbitubiesent
invention is also presented for accessing discontinuous nedia tracks. The

met hod i n t hendliis ahadsedn gahiediafiehé Syssuh)Sih amt ieadbbytiment)dhelades af fieragd dpdce
necessary to carry out the functions presented above with respect to the
oper ati on of hahiegdescagehedivp pathandepeaientlsfpsmedrstolage mg®ne aixbal stomge acdekse

met hod includes the steps of providing a storage nmediumw th independently
f ormed st or aglevice sifhagn g comprieb Fack gaepge ipgipngpe pdds 9Re of marcheah segmefitnthat

current storage region, accessjing track offset information rresponding to
a closely al ifgﬂﬂYeftrﬂ"(PJrPéfé Rf %éﬁﬁ%‘fm SttFc gﬁe 01380 derdrh max SPfénggPte‘ﬁf%W?“‘H‘nd
adjusting a head paosition.to align with the ¢l osel | i gned rack segmnent
Mthin the suboRsamseagrte tt uff ealboutrley et RfinbeBi Sanren o bk

subsequent stofaGR oh QM &a%es mBdia! ﬁ’ira%gﬁigh,etﬂia Qfara[gﬁgllegigﬁ gfaa §Ghsk AGhehd Pés?t‘iﬁn

storage region. In an alternative enbodi nent, eguent storage region

conprises a sfifhimgeurr&dsogh ipash, accesitoftser infoBm&titn] @Rt alnQr A&tBgd RAH Ath aThus,
the head may align with a designated track segnment in a contiguous or
noncont i guouglosely 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 embddiments 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, seﬂsing 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



-6 storage region. In one enbodinent, a 2:1 interleave schene is used to
provide the head tinme to adjust to a track offset. [0019] The nethod nmay
further include mapping the storage nediumto determ ne the |ocation of the
various track segnents. In one enbodi nent, the mapping process is conducted
during manufacture. Alternately, the mapping process nmay be conducted in
response to a formatting operation. In one enbodi nent, mappi ng i ncl udes

cal cul ating a physical offset between adjacent storage regions. In certain
enbodi nents, the positioning of the head and offset information may be

ded and ' .non- yelat i s
erbodt ment . +REHE AR, Por SRR, ¥ Bl PR e B P
from each stofage ISk % trabkSridtack segnent may be a closely aligned track

segnent within a subsequent storage region. Accessing a track may include
advancing from a qo0IgMthes hethdgemagdivdhet Anduddona@bagete StofigadtmelRgl 4.
Alternatively, the head may access a track by advancing froma current

st or age r egi odeté¢rminthadgcati@nof the tvariagdrack gegmmenty. 02 eitbedimenhable mappiiigir t her
include creating a table defining the |l ocation of one or nore track
segnents wi t hpracess ds eprdyeted edyiriog . manyéactuah| eAliranatedybidbe qoanpinigy pioeesssmay bel in a
menory. As a result, track segnents |ocated on individually forned storage
regi ons may bendectekingasneyserterdoantingormation: Ip ape prhediBANts MAPRIAS iRFlydee
menory. [0022]  Reference .thr out thi.s specification to feature

advant ages, 04‘/‘1%’ k2 érp%yf"éﬁé’gfé%g’egﬁeé’g aggperﬁm%getrﬁ%wnsm CSF“PFF@‘P@H’EW%S and
advant ages t i | . I I r are
' any 8i ngl cte PR ¢ bR nd bk A RaBRE R HRHR LMD RLAGH 2!
the features gpd@diantAgss i s understood to nmean that a specific

[0020] In a further embodilﬁent, the method includes defining 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
inéluded 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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feature, advantage, or characteristic described in connection wth an

enbodi nent is included in at |east one enbodi nent of the present invention.
Thus, discussion of the features and advantages, and simlar |anguage,

t hroughout this specification nmay, but do not necessarily, refer to the
sanme enbodi nent. -7 [0023] Furthernore, the described features, advantages,
and characteristics of the invention may be conbined in any suitable manner
in one or nore enbodiments. One skilled in the relevant art will recognize
that the invention nay be practiced without one or nore of the specific

features or advant é@gigﬂlfﬂéﬁsglg?er Eﬂec&éL&{beg @%ésngmantag% A Blara IREANG SR

addi ti onal featur S a ntages nay be recogni ze certaln enbodi nents

that may not 19€en95§%ﬁagtbe' dndlided SARAH s TRPBleSmAnet RordeMraRbre YhbolAAl 611&'9
present invention enables a storage device to store and access data on a

st orage nedi WRIlEA [P tHeStRgnia avitl fedd fgﬁhﬂ@thaﬂﬂﬁﬂﬂbﬂﬁéﬁ ity be prélcett Witiue ofiecgi on-
such as a patterned nedia surface rmed by inexact pattern replication. A
tracki ng nmodulremorendbthe spaifie ésiturgs di sdvantigesuefus pattidilar tmbhcdimegonpr bibng
track segnents fromthe various storage regions. These features and
advant ages ofinsi¢nsesy additional feppures angnadwpntigeh awmgrbe reepgniged il ¢eytaimpgralradiments om
the foll ow ng description and appended clains, or, nay be |earned by the
practice of thfgmamﬁw Uﬁseakmsaéltem‘l?ﬂtmﬁnﬁé%féh%a‘r@cnélpn BRI EF DESCRI PTI ON OF THE
es of the inventio

DRAW NGS [ 0025 that th d

Coad [y under ot 0030(92%?%Pf@%&ﬂv%aﬁwnﬁﬁ%%'sgéFﬁoagf it O1RE PR atetosken o1y
d bed abqv t hat
ST eCT | oa 25 Morthd el CBARAGES e e és“%r‘ﬁ‘%ﬁ’g%‘*ﬁg?ip‘%ﬁ‘“ﬁ BB ﬁgs
depict only ty ?Atféﬁledelﬁ&%j ISMSfOH'BCé B idRH&NakOR ﬁBﬁlcatlaﬁe @%achlﬂgrrﬂ(‘;dﬁ[ee to

be considered to be limting of its scope, the invention wl
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.



descri bed and explained wth additional specificity and detail through the
use of the acconpanying drawings, in which: [0026] Figure 1 is a schematic

bl ock diagramillustrating one enbodi ment of a systemfor accessing

di sconti nuous nedia tracks of the present invention; [0027] Figure 2 is a
top view schematic illustration of one enbodi nent of a storage nedi um of
the present invention; [0028] Figure 3 is a graph illustrating one

enbodi ment of nmapping table in accordance with the present invention;
[0029] Figure 4 is a schematic flow chart diagramillustrating one

enbodi nent of a track aCC%ﬁﬁEﬁ%MI%dﬁﬁFﬁ@ﬁﬂ%@ﬁy@“ on; and [0030]
ar Fagram’i I Tustr

Figure 5 is a schematic flow'C at1ng one enbodi nent of a

tabl e creation nethpd) af ofdbempy ﬁ@%ﬁ'&an{agé/seéﬁthé)mare%-ﬁf%l'ilﬂ _Qﬁﬁﬁ%nﬁgﬂsgéh,q: THE

| NVENTI ON [ 0031] Many of the functional units described in this

speci fi cati omée\partRERN descAPRIESE B8 inVestnSstictly QT BEd abd e PillEveP@fddrédbyar | y
enphasi ze their inplenentation independence. For exanple, a nodule may be

i mpl ement ed asfesenbartdvspeeifici embddimento rthati sien dlustigéd rin Vb8! appefidadi tigiwdigsgat e
arrays, off-the-shelf sem conductors such as logic chips, transistors, or
ot her di scr eténdersiqudingribat these drckimgs dopiyt el typive! ebgslimeamn 0E theiinveptiogambhmabl e
har dwar e devi ces such as field programrabl e gate arrays, programmable array

| ogi c, progr &hhast theredrye do dwysansidlersd torhe limidmg ¢foibR sqoprpthg| Bxeniigy wllske pe
i npl enented ipn s f%ware for exegution by various .types of processors. An
denti 11 ed moBUFEeb AN ExpRnat U slitona) speCcy ag AR theeyghr PEASE o dhcor
nor e physi calac((:)ormlaclj1 inc }aWIll%c K] lg)lgh,corrputer i nstructions which may, for
i nstance, be organiz as =h ovf)j €Ct, procedure, or function. Neverthel ess,
the executabl es Of[O@%] Figure 1 is a schematic block diagram illustrating one embodiment of a
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.



identified nodul e need not be physically |ocated together, but may conprise
di sparate instructions stored in different |ocations which, when joined

| ogically together, conprise the nodul e and achieve the stated purpose for

t he nodul e. [0033] Indeed, a nodul e of executable code may be a single
instruction, or many instructions, and may even be distributed over several
different code segnents, anong different prograns, and across several

menory devices. Simlarly, operational data nay be identified and
illustrated herein within nodules, and may be enbodied in any suitable form

and organi zed within anyIﬁ@t&ﬁ@kﬁbﬁ%@?gﬁggﬁQﬁ@TﬁﬁﬁN@%ﬂﬁzONThe operati ona

data may be collected as single Istributed over
different locati O[Iﬁ)3l]f‘Mlah'P'othe aMRfiofdl fuhfS QRcrBlPiPARS @ﬁ‘ééit?c%ﬁon At DRy
exist, at least partially, nerely as electronic signals on a system or

net wor k. [ OOfAtleiRedfsenacies,t fir otighasitmbiei paripeelyl efmphistie {hRir" RNReRéaBdaNENt , '
"an enbodinent," or simlar |anguage neans that a particular feature,
structure, onubmhmmamteFosbxmnﬂesmnmhbﬁ:nmyd&nnmﬂﬂmanmhmshlhmﬂwenbodmnent is
included in at |east one enbodinent of the present invention. Thus,

appear ances edmpiisng pysteie sVESIrcigniss on gate s, ragihtheshelf peraigordvision sishtas” and
simlar Ianguage t hroughqut this specification may, but do not necessarily,
all refer tolagfe bipfe t’é%ﬁ%ﬁsnéﬁﬁtOthff0@§51]ete|:|°@’iﬁp%“eﬁtsdep‘?‘cf”@ ‘é)‘ﬁemé}‘rb%ﬂ% ®nt  of

8 oM MUk e By R SRS BRLEAD BlAPR RS AL O
storage devi ge ol Aidl B3 AL WIS ARRERE 1ISYAG G Me .2 Cormm er 120. As

illustrated, orage es a storage nedium 130, a

tracking modul e 14fs>@N0@Rtd &Q?lalsmghﬁﬂaﬂ@ﬁllﬁ soRQarcA0H c 2ecIBESPLY vadQs The
conputer 120 acce ses Information stored on the storage nedium 130. The

t racki ng types of processors. An identified module of executable code may, for instance, comprise

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 différent 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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nodul e 140, the mappi ng nodul e 150, and the nenory 160 facilitate | ocating
track segnents fornmed on the storage nedium 130. [0036] To provide high
density storage, the storage nmedium 130 may i nclude independently fornmed
storage regions, resulting in discontinuous nmedia tracks as discussed
above. Form ng storage regions independently may contribute to efficient,
cost-effective production of high density storage nedia. The tracking nodul e
140 senses the position of a read/wfite mechanism such as a head, relative
to the forned track segnments on the storage nedium 130. The tracki ng nodul e

may access offseh, b ann?; ieﬁ’lgocﬁﬁlgﬁte’daﬂ-sdﬂ%hﬂgr Eﬁgﬂrgé{ t]‘;lrglg%ﬂoﬂt ﬁﬁfgﬂeflgggfﬂn The

anticipate positroning relative to a sequent track segnen

mappi ng nodulig,15Q J@BREndcBRasy! fIBeR: &f he sahOtRaARMI um 130, such as a
di sk, enabling’fhe collection of offset information. The offset information

may include inf o;[(mms] Bigufech@dpibitd\Gheteitdolideent bdiSontifiduk nRaBNROk Sccaskhgt he
physi cal offset of the formed storage regions. In one enbodi nent, the

mappi ng nodulsgsteth ci06 of tthe presdnd rimehiion The ttable acvessbpysydi6th. 1000 s dgudapidigd, t he

tracki ng nodul e 140 may reference stored offset information to position the
head of the smbodigententlodes1dtoriggodsjicel hlG and ai sforagd cdéase rdegice tsheh tapg @cki ng

nodul e 140 and t he nﬁgpin% nodul e - 150 nay be conbined within the storage
devi ce 110. APEEHIGRITY efy HlysHatedett piatrepdaYire 110 mgluges a plarags dsdimyda?: 2and

) b ot S e AL S, reobha b T S RebrbySHTLR o

L, 10 e SR, SARSHLIERly el R SA0Sy TR d Whlh PO B ARRyRL e

may be any nmegidd®@ ¢4 fthdWaBfink InSdu®! €50, Yl MBthbrl Ne¥ahEiiAke& locating track
segments formed on the storage medium 130.

[0036] To provide high density sforage, 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 bosition 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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i ndependently fornmed storage regions 210. [0040] Those of skill in the art
w Il appreciate that the independently forned storage regions 210 may be
formed by a variety of nethods. In certain enbodinments, a naster tenplate
commonly known as a nother' or "father' that corresponds to a single
storage region 210 nmay be used to forma "daughter' tenplate conprising
multiple storage regions 210. In one enbodi nent, the daughter tenplate is
used to stanp an entire disk 200 in a single operation. |In another

enbodi ment, the disk 200 is stanped nultiple times by a single tenplate.

[004] ] A storage N i ncl ud I trae k,se t whi ch
21;36 beI sgl ected {d(iijoﬁ%uongt@?%g%efel FeaE}' (%?@ g?e “on 8d1errg§e? tﬁe I‘f %tra kck
i ncl udes SYOE i ac

segnents 220 “2‘“‘3 utgg?ed f@r n%g tlr ahg teﬁ q{)b%ﬁheql?%é;%%s%‘pmea_nglxyot o]

cl osest alignred diskaob sﬁﬁﬂﬁﬂ% $or3291u1&4p11é1ét8ra @k@gﬁﬁﬁ%ot AlteBlAYEly ! BFis@gze210.
[0042] In certain enbodinents, the storage regions 210 may be locate

conti guous t encda@h Iﬂohefiayamde@ ahelium Cosrifiggteduso Sdtre agdorirago®nm 2afownabl e
the storage nedium 130 to provi de maxi num storage density within a defined
surface ar eaindehadgitly fotmrdi@agerggions2 W10 may be spaced by an unforned area
or the like. The storage nedium 130 may have storage regions 210 of varying

si ze and number. K9Pk Thnsalafyskilt fe theogrhadll a@Pf@Fla@etthe@PdH%ePE&@nHﬁfO@Fe@er nat e

in size and t and not b orm ,The_offs bet ween st orage
Fogi ons 210 HPESTRESpI B ORETEH {%ﬁfénﬁwgmeﬁ\oﬁa. SRRt iments, a

OO e I o o TR BSPTE a ,
the art will s{olﬂ;fg(& h‘@éloﬁ %@glﬂhyz Be tlﬂ@& 1@ 3P, n%ﬂugﬁfté?r @fgl?plate comprising multiple
storage regions 210. In one embodiment, the daughter template is used to stamp an entire
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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regions 210 may be fornmed using a variety of nethods. For exanple, the
storage regions 210 may be inprinted using techniques such as inprint

| ithography to formpatterned track segnents 220. Alternatively, a nethod
such as shadow maski ng nay be used. In other enbodinments, nultigrain nedia,
single domain islands, or other fornms of track segnments 220 capabl e of
storing data nay be forned into storage regions 210 using alternative
processes. Thus, the invention is not limted to the illustrated

enbodi ments. [0044] In a select enbodi nent, one or nore storage regions 210

are stamed onto  [BopLLALE @) f SO Thd AN wBLADL Gol o1 ot

| ayer with a mast pat by e-beam ogra e paftern

may subsequentbindelEheedioMtPudifa vatktf &CRetBEdst Hr SXRRIE, AbEstolHY tbPhe
storage regions 210 may be forned on the substrate sinultaneously oOr

i ndi vi dual |'y. 2100R4pbe limphified akiig @eonaRRuEEAICE as li@rihOlithBgrapiyOtoa@em! Rgbaes 210
have patterned features w th dinensions rangi ng between about 15-30 nm
Dense nedi a padckeegsentd 220. Alfeglativelg,od utethod shenssushadove madsking shayrizgesedf In
greater amounts of data in smaller areas. As nentioned, however, perfect

al i gnment of etheacémbodignents, n@figrajmmgdipasiogle domaim idands giroeiber P@s jof track
extrenely difficult to achieve, particularly when dealing wth nano-scal e
nmedia patt erysgments 22@ rqapable ehploangeiitasman bdomred Bie, ptaFee regiPendl R 1eng hat

o ca] densi 11 s iRy d e ARcereRonlant [ BY G Pl oo
al ¢ FeErou S
o 11l ent] y: acoosd el o &pfres TpRbdheAl bKPor A Gl A0 Ly R ort®

tracking i nfof gRLEAO oPRYtotdolBnddfurh 8RO DY tix:hﬁl'?ntfn?_ea feSidCaWriviith MefRb@PicapLRYer
track segnents 220 may conpensate for  di sruplions caused by the offset of

the storage (rjlfw'bme@ by2dBean] WiplapRef €Tlid PgteRDMalyOsubbcguéRE Be @ftlled intb nhéor der
to access a discontinuous nedia
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 is 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 sforage 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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track 230, the tracking nodule 140 may sense the position of a head relative
to a centerline of a track segnent 220 within a storage region 210. Ofset
information for -13 each storage region 210 may be stored in the nenory 160.
As a result, the tracking nodule 140 may access the offset information in
order to accurately position the head over the desired track segnents 220
of the storage regions 210. In one enbodinent, the offset information may
be stored in a table defining the location of the track segnments 220 wthin
a storage region 210. [0047] Fi gure 3 illustrates one exanple of a mapping

tabl e 300 contal fii. Alfgedio bl 8L RO [IRrmERED fhack SR n AR the

vari ous st or age reg Irnform éternlne

perforning oneof ﬂ%ﬁ‘ PLREKAHE %&sétqnt%mfom lﬂeoraé?% al:aﬁaewéﬁtm% h%st one

track segnents 220 within a storage region 210. In one I ment

| ocation of Qv HesHB BRI sedROntEBY0 bﬁthe@wgmregq&lsbmol a6 dhé BAbSdifeMS ehley
aligned track segnent of a subsequent storage region 210. An offset defined

by the rel abifye ilfod@ition magfbe koeeddh hedbld ddinkngirglveition2Z Gheteek bepnienesd2ded and
used to access track segnents 220. Those of skill in the art will recognize
t hat al t er nawithin nstothgaisgiony?1be used to define and store offset information
relative to the location of track segnents 220. Thus, the present invention

is not limted tOUWHETBE@@ﬁb@éﬁﬂﬁﬁﬁwﬁ@ﬁ@ﬁ@@OfF@@WBPgTﬂée§Q%6%ﬁ@?@gpﬂgw chart
di that foll th
di agr ame.  As TRRORIOR ﬁ%rﬁg FReL a0 it Raftu g ?%eﬁ%gmﬂv%dﬁ‘?sﬂ% of
one enmbodi marﬁ%f r%‘];au%n ma q% Isgleg%t hO ng] 8 5 grt 1%81'6 qo%d ?gterrlrrﬁXe 91%

|va T s o

concei ved tha are eg odlI C, 0O one or nore

TS g e et R e
the met hod aggbadifent)BheSdafosl ofdirackQedrhdhit 20 May 5€ 8@Ernhed BiElocating a closely
| aligned track segment 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 methbds 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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met hod. Additionally, the order in which a particular nethod occurs may or

may not strictly adhere to the order of the correspondi ng steps shown.
[0049] Figure 4 illustrates one enbodi mrent of an access nmethod 400 of the

present inve

a storage nediumw th independently formed storage regions 210,

ntion. As depicted, the access nmethod 400 includes providing 402

col l ecting

404 track offset information, sensing 406 a head position within a storage

regi on 210,

t he head pos
anot her stor
di sconti nuou

accessing 408 track -14 offset information, and adjusting 410

ition to align with the closely aligned track segnment in

e et e AT A B TRAT R, P e Pl BFFIT aleRt

produce andng@ﬁgﬁgﬁ%%qghﬁnﬁggﬁﬁgﬁrgg@%QHQSO with greater storage densities.

The access

di scussed wi th refes@nER hQelsN el oboMBRRtatcdstihy HhidcBh@fobd nfduBURfks 1238

Those of ski
not, therefo

fornmed stora

tabl e cr on nmethod 500 of Figure 5 wll

Il inthe art, however, will recognize that the nethods may be
acconpl i shed endbds tganafacairéreoymert egfidiamtiynfrodiie aind/aotess Oniblegitsragd aigdiaaldd ar e

re, limted to the depicted enbodi nents. [0051] The access
met hod 400 begthreseaten diogagstdensies. e agoasd 86that 1400 aod tabpd aeation degtlerldEtdfy
e regions 210 is provided 402. Because the storage regions

210

are forned i Aapehwdhbe giscusied with axfersaepiorthe epbadigents Hlusypted ay Eigueegilohs 210

may be offs
position the
bet ween adj a
enbodi nment ,

t he head sen

et fraom adjoj ni ng storage regions 210. In order to properly
dg q@ d Fhmﬁfset

RIS e RREtet Bttt ng. As

WETRS: VHLIEROREG Hhatthe pstho
degerm

Thess !t skillgpjthgeart, % WaY Bhg<orR)

G PR RO R
ﬁ&ﬁd&féﬁ&xﬁﬁ&ﬁ?”ts 220, track offset information may be

[0051] The access method 400 begins and a storage medium 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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determ ned and may be stored in nenory 160. In certain enbodinents, the
mappi ng nodul e 140 cal cul ates a physical offset between adjacent storage
regi ons. Subsequently, the determined track offset information nay be used
to collect 404 track offset information. In one enbodi nent, a table 300 of
track offset information may be created and stored in nmenory 160. One
enbodi mrent of a nmethod to create an offset information table 300 wll be

di scussed in greater detail in relation to Figure 5. [0053] In a further
enbodi ment, a track 230 may be defined. In certain enbodinents, a nedia
track 230 may, de a tr each stora

Track segmenteba iy bl e EErIh ) Som B Eice Snel AeDns LU PRk ¢ ne
centerline Ofceﬂte{(lfng% Eha% %QJTEIZBE% éggﬁcrdom fhe qﬂe;nfeﬁfn% rﬁzf 2%15 tfOfadl e&' ﬁ@ntg ), Hence

a nedia -15 trac I'nc track segnents ron1a ] a Eent st orage

regions 210 tA@dmAiRVE, a ﬁl%HlTanatﬂk DEPmh fﬁchﬂ% frablt Q@2leMis@20 IR drel @odelYealigned

centerline of adjacent track segments 2 Alternatively, a nedi"a track 230
may i ncl ude tdnaaclh’onaqgmnmragaeegidﬁamoarm @h@ﬁ&lmboaim@medle Mdppihgnasdudy eoent
storage region 210. In certain enbodi nents, the mappi ng nodul e 150 and/or
the tracking amdgulte titBingayodidf 14{emap definet medik $ra@30230r fpom mon-atipnegndatagst or age
regi ons 210. [Q054! A di scontinuous nedia track 230 nay be accessed using a
variety of Oand configurations. In one enbodi nent, the storage
medi um 130 conprises nine, adjacent e _regions 210, S|n1IarIy f ormed
and evenly distriEW%ébAbﬁmﬂﬁﬁmHW§Hn9§6t“wgﬁg ﬂPﬁb?eZ§9”ﬁﬁb“§ﬁ%§éﬁﬁ@H%? be

defined with nterd h |l ustrated
Stored on a dosipSebTteinRRYSe” TG on@lyni B B meblatl g T

revol utions Qdfd aE sfgrf 1 ﬂf" stitifar ffohﬂédscrnﬁpweﬁ §t}18{1 §%n"thIYR 3208.10
i nt er sper sed B ?ﬁeengg gg glve s ) age regions %fg suaﬁ as a 5:%
interl eave SCRRARCPLAYMIEsibséRiently be defined with a 2:1 interleave scheme, as illustrated in
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 2200 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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and space to performservo corrections and/or to | ocate a subsequent track
segnent 220. Thus, the allocation of internedi ate storage regions enabl es
the present invention to function effectively with discontinuous nedia such
as patterned nedia formed by inexact pattern replication. [0055] To
determ ne head positioning, a storage device 110, or a tracking nodule 140,
senses 406 the head of the storage device 110 relative to the centerline of
a track segnent 220 within a current storage region 210. Once the current
position of the head is determ ned, track offset information nay be

d 408 to d ' th ' dj ust it th
head i a SUBRGRIGHD O Dy gt rEAIoEh 2 oA BB e DR EROMY MR o fead
d in a suS age" Fegih 6] 1 febie "eitbots :

220 wi i n anabRa Cot e At Bl e g e o B e e e

the stored tra%@iéct@(ﬁfrﬁ&tse%ﬁglﬂQ@WiﬂiﬁlEisﬁorh epRAPLY. 160 and may align the
head in the subsequent storage region 210 relative to the determ ned track

of fset. Consequeiidsy] Figoe Sicesownaiahiatlaghflt) ikushtlies ofc eabsdidbnideft A tableor ed
in nultiple storage -16 regions 210 on a storage nedium 130. The physi cal

of f set bet weeratiblemsthod 40@of thg pesmnt inRé@ioma yithe tabdt @eation ebtlznd 08 tnayencledec h
that a head may be correctly positioned relative to a selected track
segment 220 Waphing W2st sprge medifiny rvstepmning Yo tie mhivgior coffsel betwedn| alincentar t

G agram 1] ekt A0S ETRRCL T, o3 L0 SaLl on meth 00 ol the
R T A e e
LOLSeCh, SHACHELERBR 0 R AL\, FORdSoEk Lol an o
met hod 500 nRyl&ahs 68RP Modfitidh 8Pdidddseli 9 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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collecting offset information as discussed in relation to Figure 4. [0058]

I n one enbodi nent, the mappi ng nodul e 140 maps 502 the storage nedi um 130
to determine the location of the track segnents 220. The mappi ng nodule 140
may further determ ne 504 the physical offset between the storage regions
210. Alternatively, the tracking nodule 140 may | ocate one or nore track
segnents 220 and may determ ne 504 the physical offset between adjacent
storage regions 210. The tracking nodule 140 or the mappi hg nodul e 150 rmay
define 506 a media track 230 having a track segment 220 from each storage
region 210. [ u S

whi ch track [gglérr%ntt) gd egeglgm%%? 93?%2%‘?@ n1 ogdgpgo %&Sgﬁ f’a 4&6& ?’ oérqgcogﬁ?uéﬂgons
210. Subsequefikd ¥ackt bgp. tracking nodul e 140 nay deflne a track 230 that may
be accessed by a servo system Hence, the storage regions 210 may be

physi cal Iy m sal i qoes]dueipiget iadémioh ey BeEmBodidd MCHhdrGpBEEY & mbARitHBRY
determ ne an accessible track 230 that may be used in a servo system

[ 0060] The sulzpadug fifont itsospktit@k Eseitial ofapronamisticn Theyedveibed gabodimentS568 to bd 0 one
or nore tables, such as the mapping table 300 of Figure 3, and the table
may be st or edonsiderhé in rlintsspectsoonly As iHustiativd fand toiok restréntiké.nglroshobe of 40 may
access the table(s) stored in the -17 nenory to determ ne head positioning
in order to divedien dnttherefos; dedieniediby élt‘fntnpﬁwesclmaatrath@rr Her é)yzthe foreg@eg ] The

t t, hj t
rom its opi MeEHoBy QL RIAeS BRI BPE e 1S ormias el BPRLR RRBBERES. ar o
to be con5|q§%§gakq0% mB%@QF&B?H?ﬁ%%c .|!Iu$trat|ve and not restrictive.

The scope of AVERtIon 1§ erefore, indicated by the appended cl ai nms
rather than by t he[O(ﬁ&'] QORI Rlaimed is:
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description. Al changes which cone within the nmeaning and range of
equi val ency of the clains are to be enbraced within their scope. [0062]
What is clainmed is: 1. A method for accessing discontinuous mnmedia tracks,

t he nethod conprising: providing a storage nedium having a plurality of

i ndependently fornmed storage regions thereon, each storage region
conprising a plurality of track segnents; sensing a position of a head
relative to a centerline of a track segnent w thin a current storage

regi on; accessing track offset information corresponding to a closely
aligned track segnent within a subsequent storage region; and adjusting a
head position to align with the closely aligned track segnent wthin the
subsequent st or agéd: r egiidRcthed forpecessingbispoptinuopsmedia traglisethemethode plurality
of independently formed storage regions conprises at | east one stanped

regi on. 3. Tiwempssihgd of claim 2, wherein the at | east one stanped region is
formed froma naster tenplate patterned by e-beam|ithography. 4. The net hod
of claim1, wherein thgropldingad isfoyagefmddide mavieg rt piyurafior ofei defeh dintlg ofmagli ons
are formed by a daughter tenplate substantially corresponding to an entire

medi a surface, the daught erg§epplaiofs fiefedRkath th}a%gr@éne&orﬁﬁﬁﬂll & Surality

corresponding to a single storage region. -19 he net hod of claim'1,
wherei n the subsequent stor&ggwﬁgggon conprises a

ments;
sensing a position of a head relative to a centerline of a track segment
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.

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.
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storage regi on nonadjacent to the current storage region. 6. The nethod of
claim1, wherein the plurality of independently fornmed storage regions are
accessed using a 2:1 interleaving schene. 7. The nethod of claim1l, wherein
t he subsequent storage region conprises a storage region adjacent to the
current storage region. 8. The nethod of claim1, further conprising mapping
the storage nediumto determ ne the location of the plurality of track
segnents. 9. The nethod of claim1, further conprising calculating a
physi cal of fset between adjacent storage regions. 10. The nethod of claim1,
further conprising defining a track conprising a track segnment from each
storage region. 11. The nethod of claim 10, wherein the track segnent is a
closely aligned track segnent within a subsequent storage region. 12. The
met hod of claim 10, wherein accessing a track conprises advancing froma
current storage régi onThomethedabaiiack ntherinihg gebsegugnbyiorage Reion Jompriges fret hod
of claim1, further conprising collecting offset information. 14. The net hod
of claiml1, ftordgeecgiconmmadiatengtochealriengsteragate®ndefi ning the | ocation of at
| east one track segment within a storage region. 15. The nethod of claim 12,
further conprising storing the table in a nenory. 16. An apparatus for
accessi ng di scontinuous nedia tracks, the nethod at ra

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

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

7. The method of claim 1, wherein the subsequent storage region comprises a

storage region adjacent to the current storage region.

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

determine the location of the plurality of track segments.

9. The method of claim 1, further comprising calculating a physical offset

between adjacent storage regions.

10.  The method of claim 1, further comprising defining a track comprising a

track segment from each storage region.

11.  The method of claim 10, wherein the track segment is a closely aligned

track segment within a subsequent storage region.

12.  The method of claim 10, wherein accessing a track comprises advancing

from a current storage region to a nonadjacent storage region.
-20-



mm havi a luralit conprising:of ind nd ntl formtora e di dgengpyygs
0O e u epe e

13.  The method of claim 1, further comprising collecting offset information.

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

location of at least one track segment within a storage region.
15.  The method of claim 12, further comprising storing the table in a memory.

16.  An apparatus for accessing discontinuous media tracks, the method
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
,aiign a sto?age head with a closely aligned track segment within a

subsequent storage region.

17.  The apparatus of claim 16, wherein the plurality of independently formed
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e s regions thereon, each storage region conprising a plurality of track
segnents; a nenory configured to store offset i-nformation 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
position of a head relative to a centerline of a track segnent within a
current storage region; and the tracking nodule further configured to
access the offset information and align a storage head with a cl osely
aligned track segnment within a subsequent storage region. 17. The appar atus
of claim 16, sirageaegionseonyirisesadt ldast cof siamgepregidant |y fornmed -21 storage

regi ons conprises at | east one stanped region. 18. The apparatus of
apparatus- 17, wherein the at | east one stanped region is forned froma
master tenplate patterned by e-beam |ithography. 19. The apparatus of
apparatus 17, wherldi n {The appardtesaftappavetus 1 G whectin thgiablaast sne ftampasldregipnin a
daughter tenplate substantially corresponding to an entire nedia surface,
the daughter fogngl faire a hesRERnpladdpateiiRg bee-beailitdpeapipr r esponding to a

single storage region. 20. The apparatus of claim 16, wherein the storage
medi um conprises a disk. 21. The apparatus of claim 16, further conprising a
mappi ng nodul e configured to collect the offset information
19.  The apparatus of apparatus 17, wherein the at least one stamped region is
formed from a daughter template substantially corresponding to an entire media surface,

the daughter template formed from a master template corresponding to a single storage

region.
20.  The apparatus of claim 16, wherein the storage medium comprises a disk.

21.  The apparatus of claim 16, further comprising a mapping module

configured to collect the offset information.

22.  The apparatus of claim 16, wherein the mapping module is further

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

23.  The apparatus of claim 16, wherein the mapping module is further
configured to create a table defining the location of at least one track segment within a

storage region.

24.  The apparatus of claim 16, wherein the mapping module is further

configured to calculate a physical offset between adjacent storage regions.
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22. The apparatus of claim 16, wherein the mapping nodule is further
configured to defining a track conprising a track segnent from each storage
region. 23. The apparatus of claim 16, wherein the mapping nodule is further
configured to create a table defining the | ocation of at |east one track
segnent within a storage region. 24. The apparatus of claim 16, wherein the
mappi ng nodul e is further configured to cal cul ate a physical offset between
adj acent storage regions. -22 25. A systemfor accessing discontinuous nedi a
tracks, the nmethod conprising: a storage device conprising a storage medi um
havi ng a pluralitySef A sydepeiatiessessipngfdiscapitnuoromedje trpekgi damethedr eon, each
storage region conprising a plurality of track segnents; the storage device
further config@upedingo store offset information for each storage region, the
of fset information corresponding to at |east one track segnent of the
plurality of track segpegbmge H@@ic@tc@ﬁ?ﬁﬁngeé”sféﬁagfe%wlﬁﬁ sanid gu;?lagant;ooﬁense
a head position relative to a centerline of a track segnent within a
current storage region; the; i i~qu

of fset information and aligﬁﬁ$§%§§§pg§§h égdgé%%gﬁgggﬂ%?g1%Egﬁf%ﬁgg&gégck
segnent within a subsequent stora elregigg; $gd a storage access device
configured to access the stEVBYEHRR FEIYAE TaheeMeUSeam of ¢l ai m 25, wherein
t he storage medi um conprises a disk. 27. The system of claim25, wherein the
plurality of i ndependeh‘tel SfOTREf fqvdce further configured to store offset information for each

storage region, the offset information corresponding t6 at least one
track segment of the plurality of track segments;

the storage device further configured to sense a head position relative foa
centerline of a track segment within a current storage region;

the storage device further configured to access offset information and align
a sforage head with a closely aligned track segment within a
subsequent storage region; and

a storage access device configured to access the storage device.
26.  The system of claim 25, wherein the storage medium comprises a disk.

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

storage regions comprises at least one stamped region.

28.  The system of claim 27, wherein the at least one stamped region is formed

from a master template patterned by e-beam lithography.
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storage regions conprises at | east one stanped region. 28. The system of
claim 27, wherein the at | east one stanped region is forned froma naster
tenpl ate patterned by e-beam lithography. -23 29. The system of claim 25,
wherein the storage device is further configured to collect offset
information. 30. The system of claim25, wherein the storage device is
further configured to define a track conprising a track segnent from each
storage region. 31. The system of claim 25, wherein the storage device is
further configured to calculate the physical offset between adjacent storage
regi ons. 32. The st erfhofystdmapinl@ig 25nwaereinthe sferage deviggds fluthicteoniigueditot her
configured to create a table defining the location of at |east one track
segnent wi t hidallectoffestagferniRdhon.

30.  The system of claim 25, wherein the storage device is further configured to

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

31.  The system of claim 25, wherein the storage device is further configured to

calculate the physical offset between adjacent storage regions.

32.  The system of claim 25, wherein the storage device is further configured to

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