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Corrputer users enpl oy veritable and rewitable optical discs for a variety
of different purposes. They maﬁ savmmrogram; or data to the discs, for

archival or distribution p(lﬂ““m m““ he case of CD-type discs, users nay
make music CD s that can b udio CD players, or save nusic data

files to the 10 CD s) such as Me®F||es, that can be played in
speci al - purpose CD players. In the case of DVD-type discs) users have
greater storage capacity available to themthan with CD-type discs, and may
be able to nake video DVD s that can be played in stand-al one DVD pl ayers.
Many types of optical dis data side and a | abel side. The data
15 side is where the data.@ﬁ\ Wﬂ 0, whereas the | abel side allows the
user to |l abel the optical ortunately, | abel i ng can be an

unpr of essi onal , | abori ous, and78 expen5|ve process. Markers can be used to
write on optical discs, but the results are decidedly unprofessional

| ooki ng. Special pre-cut |labels that can be printed on with inkjet or other
types of printers can also be used, but this is a 20 | aborious process: the
| abel s nust be carefully aligned on the discs, and so on. Speci al - purpose

printers that prigoTHAEDISE NONIOARTESIANGOORDMGSTE SYSTEMCh printers

are fairly expensive. In the patent application entitled "Integrated CD DvD
Recordi ng and Label " [attorney docket 10011728-1]) filed on Cctober 11,

2001, @nd assigned serial number pa solution to these
difficulties 25 is described, in g\lﬁb&]@?ép;ﬁser Is used to | abel optical

di scs. Wien optically witing on either the optically veritable data or
| abel side of GAmeptercmersipapjoywiltablarnd rewdiable-optical dises fera ypdelyt y

posi tions Fﬁlﬁéﬁéﬁt Qﬂlhio%@g THel $4 a(%g%\% gﬁ)@’m@g dr%a?a w)ih%rdlgépcfgll é'r%ﬁ/aFVSt em

I n mhlch WO coor tes are’us y a glv a radi
coor di nat er, disiniution pugpdses dnthelcasy of CB@tv/peeﬂisc5$ usdsrsanayomahermmcsyst em

o7 ot BBl G5t bt B ARt agre, b ot o B TIen o ses of
Precify oncAWfch BS MPS ) i TahbPRaybd i Spedlalshiipbde COBIARER. tihons:
the case of DVD-type discs, users have greater storage capacity available to
them than with CD-type discs, and may be able to make video DVD’s that can be
played in stand-alone DVD players.
Many types of optical discs include a data side and a label side. The data
15 side is where the data is written to, whereas the label side allows the user to label
the optical disc. Unfortunately, labeling can be an unprofessional, laborious,
and/or expensive process. Markers can be used to write on optical discs, but the
results are decidedly unprofessional looking. Special pre-cut labels that can be
printed on with inkjet or other types of printers can also be used, but this is a
20 [laborious process: the labels must be carefully aligned on the discs, and so on.
Special-purpose printers that print directly on the discs may be used, but such
printers are fairly expensive. In the patent application entitled "Integrated
CD/DVD Recording and Label" [attorney docket 10011728-1], filed on October
11, 2001, and assigned serial number 09/976,877, a solution to these difficulties
25 is described, in which a laser is used to label optical discs.
When optically writing on either the optically writable data or label side of
an optical disc, a coordinate system is used to specify positions on the optical
1



For -i nstance) as the radius coordinate increases, increasingly precise
angul ar coordi nates are usually needed to specify uniformy spaced
"positions on the optical disc, potentially making witing to the optical
disc difficult. Previous attenpts to potentially solve this problem have
utilized Cartesian coordi nate 10 systens. However, nmapping the geonetry of
an optical disc to a rectangular, x-y coordi nate system can require

significant reworking of optical disc devices, making this solution |ess
than desidisfl MostsmaRp ieR paler caerdinatesystemeimwhichitverroasdipatasargt of the

I nventio I A Cand esi ] ' ; I cal
i so ondisB8 G sPeBly B dVuh SR adtis GRRRRIE ehaRTARIBObodRIBR FOLC
t he opti dHdweliescsualr & cooldindte dysfeat Hoes st maip disectiy tathe geometrnafitheacent

positions by one of the ypjformdjstances, and has a | ocatjon on.the
ol el Ritase ThabscOmsrant Sealions onbe PUSRILISE MaY TPCLAMBEAS: one

I nt eggal | ; i R%ﬁ!e = W NQS

r ef ergnceo(c?%ﬁée%e%@glrs ﬁ?\agggﬁgtﬁwgﬁ@ggf %Fa[l'?ﬁ gn. egﬁF@ﬁ%ﬂgﬁﬂm&i n the
drawi ng d&oz instamnde, &S thelradius zoordinate incrieases imcreabingdlynenecisecdngubar

i nvention, apd not of aIJ enbé)d' nts.,of the jnvention, . unless,k otherw se
expl i ci 1 IPoTdiRtEs @58 Usigly-feedsd {o-specify spyiarmiyisraged OsKINs ANtb®depi ct i ng

an opti cgptidi j i ' i i di f the

vent | o DBty IngkRG Wing 16 86 bbfid YRR TBROUS | {'ed by

t he opti @lflemfits to potentialiyaselve fhis proklemrhase dtilized Gartesian edordinateor di ng to
an enRodi nent of, . the | nvent i.ont 2 Flps. 3A aﬁd 3(ﬁ are_di aigran% Qf .an

opti dHI VSR pHRWVEXE' SIRARIAY the,99mptry ok 2h OpYFa 1St 1 8 J8¢BRPUSEAY di ng t o
an embodicgBRjingte dydferh R4AMeqGIFe sighfficafit rew@kiﬁg%gro@ﬂbafdi& geviees, of the
positions and a nunmber of the tracks specified by the coordinate system of
FI Gs. 3Amakingthis solwtips lers thian desirableor di ng to an enbodi ment of the
invention. FIG 5 is a diagramof a sinplified exanple of an optical disc

havi ng a nunber of marking positions specified by
a coordi nate system such §%g%§ﬁﬁgt|§%lgﬁ of FIG 1 or the

coordi nate systemof FIGs. 3A and 3B) according to an enbodi nent of the
i nvention. 10APmethas okone embadiment afthe inventionl geoerajes aman-Ggrtasiador di nat e

syst fqr t] | ch t LN of _FEl or the
coor dpnateoldasfmiecdn oitte sty Ofe SR GRIE I NN seweids e
i nvent i on plitdlity df pasitforid eneHeroptical disclateseledted. EcH pusition il ngs on an
optical disc, ) . ] .

separated from adjacent positions by one of the uniform distances, and has a

location on the optical disc specifiable to a same degree of precision by at least

one integral coordinate.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The drawings referenced herein form a part of the specification. Features
shown in the drawing are meant as illustrative of only some embodiments of the
invention, and not of all embodiments of the invention, unless otherwise explicitly
indicated.

25 FIG. 1 is a diagram of an optical disc depicting an optical disc coordinate
system, according to an embodiment of the invention.

FIG. 2 is a diagram of a number of the positions specified by the optical
disc coordinate system of FIG. 1 in more detail, according to an embodiment of
the invention.



I n accordance with a coordinate system such as that of FIG 1 or that of
FI Gs. 3A 15 and 3B, according to an enbodi nent of the invention. FIG 8 is
"a diagram of a nass storage device, according to an enbodi nent of the
invention. FIG 9 is a flowhart of a nmethod for manufacturing the nass
storage device of FIG 8, according to an enbodi nent of the invention. 20
DETAI LED DESCRI PTION OF THE DRAWNGS In the follow ng detail ed description
of exenpl ary enbodi nents of the invention, reference is nade to the

a](c:c_olrrlpanyi ng GiGai Ayand 38 aredliagramsuet ameptieal disgrdepietingrarothesopticghn by way
be. pr act FISESoOMIBEE st Fampun e BBt haBRe oF e biPpf ol cne Getai 1 to”
enabl e those FiG.4 jfa diagrd® of'd niMber éCtheqdsitivnsi andea huaiber OF By

enbodi ments may be utilized, and | ogical, nechanical, and other changes may

be made WRekpspedfighby the,ceordinatesysiem ok Flgs. 3and 3B in morgdetaiht

invergi 0Q, T’Hﬁl ft8|én0¥\dn88dﬁiﬁérﬂi§:lf% ﬂﬁgﬁfiérﬁ)tion I's, therefore, not to be
t aken® i n@8CT I ng Sense, and the scope 'of the present invention is
ggfig_ed only ELG.tEIEI %ﬂim&l hraf@lsinipﬁﬁe%exSmpl@ﬁamebﬁiﬁlm@Mi@b: cg! Di igo
ordi nate System FI, shows a .coordi ngte system for an optica i sc :
accor di nauvgeaﬁ?mlsag%nta $Aleqted numkenq cﬂ?.s't%"ﬁé S@BF!%@leYoﬁ seortdNAteay be a
conpact gj | gLk I ' ' ; t vipe of
opt ) ool SYEm Sk o8 tfe BobtindE'spHte 61 £lG11 pifiSlcodtinelobemaPl 71 Ly
data sur FiG=.3A and38, ectodingetotan embodphentodf the fvehfiBnal so has an optical ly

witable | abe urface. Such an opti Ily witable | abel surface is

e ar - BIG isoe fowihem of B srehod pr.0etareieg ageordinets SYSiBdpEena

CD/ bvD [ . 14 skl iy Cct ober
Ty 300100t ik, 80éh b8 e coorddtE SgeRPRIEIG 6 i dhotdihatd bygtemt 0
has a nufi@s. 3/ apd SB; accerdirgpta, an esbBodiroet, of the inventioBN, col | ectivel y

f d . POgiti 06, Th i 06_f ' h 108
{1 om an i nei o' 2lsck BoWeBa of S et ABCBrirkl baltanos 8 Bl fschi ot or
104 of t [ppactRird&ride Witk @ cHPdinGRCSystmisiehrAShit 61FIG.Ofor thatof FIGS. 8K 1 al |y

equal |y sized position where an dptical beam can achieve an optically
wr i t Hbl eand 3Baakcordingstocan ambadinoent afdhe jnventioabl e data narki ng, an

et orably 11 PG § red BROrABiq) 2fesh stosdle ARuice. BB B o Abbind™ 110"
posi ti ongf thaGnvartibnhence mar ki ngs on the positions 106, are circular in

nature. However, in other enbodinents of the invention, the% may be ot her
than circul ar FIG®&is a8owehark afaraethod for menytacturingthednass sieragsd may

over | 3P 5688 of P16 BRGbRlNg 14 bh criSodhieht BPnd Ihliiforand ther eby achi eve

gr eat er i'ng op

20 DETAILED DESCRIPTION OF THE DRAWINGS

In the following detailed description of exemplary embodiments of the
invention, reference is made to the accompanying drawings that form a part
hereof, and in which is shown by way of illustration specific exemplary
embodiments in which the invention may be practiced. These embodiments are

25 described in sufficient detail to enable those skilled in the art to practice the
invention. Other embodiments may be utilized, and logical, mechanical, and
other changes may be made without departing from the spirit or scope of the
present invention. The following detailed description is, therefore, not to be taken
in a limiting sense, and the scope of the present invention is defined only by the

30 appended claims.



Furt hernore, each of the positions 106 is separated froma previously

adj acent position and a successively adjacent position by a substantially
“uniformdistance. This is nore clearly depicted in FIG 2, which shows the
positions 25 106A, 106B, and 106C on the spiral path 108 in nore detail,
according to an enbodi nent of the invention. The positions 106A, 106B, and
106C have center points 202A, 202B, and 202C. The di stance between the
positions 106A and 106B is _represented as the distance between their center
poi nts 20ptical{disoapd OpticahBisg Cepfdinate &y@em, t he di st ance between the
positions 106B and 106C is 30 represented as the di stance between their
centers poi nt F130REHGWS aZddrdinaRSHREM YS! an ogﬂéﬁidiéd‘ﬁo(ﬂ'éﬁcémgg kehmeen the
positions 106A and 106B is the 4 di stance 204, whereas the distance

bet ween embogivaentiafthe ryenptiamd Theaptical dise 100 maybe axaanpattdish EGRkces 204

The or ovh S Yatsabfe FIBE 030B); G ancihel Sinh oF pBASANSE TR BoliG ST "o ene
posi tg onpAdiérabyhas &M bEﬁééﬂydhﬁthareceatalsmr@e@. oA g dimieAt, 2he a'Pfi@élm _
distance is equal to the difaneter of the marki nguthat an optical beamis

abl e to disct180aisahgs an apticaliyvwritable labeb surface; | Guemgntapsicayswritable 106B.

oot - oFBl SRt S bR AR disRosbd T BRCASRAESnpeBubE Rne RnBREREE . 1
a gi ven gp¥DVDoRecdrdinglaratbel" [attornely decket 10018728-1] dledbarOdtebel i ng

optical density is achieved by havi ng t he mar ki ngs overl ap, such that the
mar ki ngs1%r40 h@&ﬂ@sslgﬁ‘egisﬁél ﬁ'd'i’ﬁ‘bﬁﬁ 9@7§is$7|7ons 106. Furthermore, it is
Sepaliht i ng ad) g SRUCIHIRAL0 HEb prHh By RN JRO D OBBE T EE S o

uni f or m #08N pealiectively refeseditoas the fpositions 0o rThedpesitiorese 106 forfrbasepar at e

dj t of th iti .10 | t i.ral . 108, wh , d

o o ol o VAR e dCa et Ibpby Bl e 2"
di al | yqagi i ' t th

piral PO Bl O D R URE 00T Tk b1 (ARSI 10eiS 8 SRR | g
t he spi r equalytdizetDpdsition where pnraptical lméamican lachievetanwapiicallyovridablet ai | i n
FIG,2, | ble to h f . i ti 106 ifiable to th
degrise’ omepgareid Aoyt oRtclytuiabe B85 hpiiit. o ardieally wefdnE Wi ol nat o
speci f i egmanhgharf sé BA. mpﬁiafrkiﬁq%nlé)@vbﬁ poRitiea prefe?abigdills the Bh@BhRof Owest
val ue indicating the position 106A to a highest valué indicating the

posi t i ontheqsasitiorhuds depistathind|Gatle thenpositionsi1 OGitand bendd markingpooitheg 25 any
of the posi.tion 06 _on _the.spiral th 10S. Eor e le, .th osition 106A
oy bo | pantfTod te ShoBE iy Bet.Be,  PRIWREE T oU5kr, STBER Rt PFIBD 106
be i ndi ciavegtidh, they hziyass elhef GfHroéiraliar, QﬁcWBQ}eétEﬁglﬂéﬁ,iélliipll&all,%ﬁ@ gy be

i ndi cated by an int eqral coordinate of two, and so on, until the position
106N0 s emANshnay ayerian sprasdgreampletalyifith theemarking surfage anehthenely. 30

Furt her ' ' specifies the positions 106 to the
sane deg%@e‘éé B%"rdéé(;'flglg(é)@q ﬁ%gpaﬁ%&‘or m positional density is achieved

wi t hout havi ngurtieermure ceach dhthequusitionsyl 08 isiseparated fronh atprevicasiydi nat e
based ozgé,hggé)art .5 iﬂOfI t he opti cial disc 100 that is being, referenced. The
posi t i onddjaeeNtRasition ang a suercasSively Adiagant BRSHign By Rcsubstantighy ubHPMAi sc 100,
such t hag; : | bV s | : ordi nate by
one. spoc LGS, TR it AR, dBRRied in IR h Sk B BbofEL  any

{j ur t2ger dwaﬁc,i H068) and wﬁﬂlh ondlye spiralpathd08 ininc‘fretdeﬂail;mcdidw% toaystem |
epicted ipn FIG 1. That i ng, matter re t posi ti that is currently
ber g 1 PBPRMIERRNS; then BVERTR 26 AsTanAIDBA, 106B0ANY HOBOHMEFOTIPL e 100,

I ncremeng A ioRat isel fies the
e eyt A, SRPEARIARY, S gL e RS 0cppaty
posi t i onH)6BIEreprgsantechabitie distance between their center points 202A and 202B,
respectively. Likewise, the distance between the positions 106B and 106C is
30 represented as the distance between their centers points 202B and 202C,

respectively. Thus, the distance between the positions 106A and 106B is the
4



10 This is nore descriptively clear in relation to, and contrasts favorably
with) a polar coordinate systemin which as the radi us coordi nate
"increases, the polar coordinate nust be specified with increasing precision
to adequately specify all the positions on an optical disc such that

uni formdensity can be achi eved. For instance, at a smaller radius,

i ncrenmenting the polar coordi nate by single degrees 15 nay be sufficient to
specify all the positions at this radius with uniformdensity. However, at
a | ar ger distahoes204, whereas thiendistancehdteeen de positions H06Biangl HOGL ixthes
results in,lar gaps between identically sized positions. To achi eve
uniforn19@%99%§§ﬁwh uniformy sized positions, the polar coordinate would

have to be i nghempithRces204 BAH 206 ardldd@al tosdtie'arsthBR! siffce tHeUSESItRIS, O

tenths of a degree, 20 as the radius coordinate I ncreases. By conparison,
t he coor d0GBtiesepamated somrthe. praviouslylagjacent positian d 0BAsand figingtheoor di nat e

i ncregented by.one t.0 specify t xt pasitiqn of the positions 106,
Fegar Bl e SUSePSRLY At Tistar 105E B a B Ptedioey 18 R b et eve
uni f or m gg@anifdrmdistantdl ik gtial tosineetlametdriaf @ mdrkingiRatan Bptiéd1®edRt | cal

di sc coordi nate system of enbodi ments of the 25 invention is non-Cartesian

and non- iscallafgmrie onranyafihe positions t1A6: inclidingthedpasitians 1068 dhatiisar e

oo ot ERrRRo8 oR Afded o BfieHedond 108 HaifEh Sk af@hEL B Bomet vhial T h ' 51
an opt i cahe @n@the_r.OVA ﬁia_ﬁﬂhg ﬁmiaméltd filnthe @*tﬁé@,of@givéntp&iti@ht hagonal
coordinates, a first linear coordinate along an x-axis, and a second 30

i net? caneliiengmboginagt, aoweaﬁr.Qrg@tepahﬁiaggaﬁcalcﬂqn%yis asiigvedByever ,
Cart esi , i : . , f
opt 1 cal - Nt AERings T efiEp, Sudihalite HatndCarelielldl 1R 58RI 0 o
requi re pasgitions ¢06r IFunthefmore)fit isnotdd that whereas a dingte driforaedistanceap such

Cartesi apn and rectangular coordgi nates t e optjcal dis eonmetry. Fl Gs.
Sh o 3Be8 eah SRstrs 85 seaniing e mdlis 108, hafSay he
accordin i ; ep 4 i i i 0 has a
ey e thah 618 ARITRA distndd) & iERNG8" ikt infBim cibtafits fall? 105
302C15. separagDadjacent ofdhe ipositipns d06raleny the spiral pathp 988 iwherea8@2. Each of

h ks |s_. Nfri ith the, ingide di 102 id
e b S5l B3y et oo e B L
ol i . Lo g th
T ack. der G T, B e g e ot o P S0

304B, . path 184N, collectively referred to as the positions 304. As
bef , h t LLi h I iall
cqual 1y i zed pBoPRFBRsG Gt oe . GRBAe e B EIGT L it el h PR a1y
wri t2pl e108&d aporthornef whiel i®Bhewa ity fibre detdil iaFIG:. 2f R ale Yo hialé ®athe

entirety of the position. As depicted in FIGs. 3A and 3B, the positions,
and hencef ifmpesitions 306 specifiablettp dhe samegdagree of pregision byane istegsak nay have

Each of FREpREY THRIGR SBRRTFe beplrsg e R MR i IR R BB ons
302 is sraferred te| ffornma lowestvalae indicatiigiberpositioh 108/ taathighestivakesi vel y
adj acent position by a substantially uniformdistance. Furthernore, each of

the 20 tindigatingdhe pesitiapdPBN. ohhus, s winglg integral gogrdinate: is able tmepeacify
L St . ot . g ¢ o
or 21 oAy b1 B0 5ins 168 n o, 8o AR TDB5, ¥ SRIMABTUIY SOSRGF10GR 2, L °

i ndi cgt enhay\be imelic:btergbyl apdaﬁe]pi’alﬁrwo&ﬂﬂdt,e GFeen), tﬁeqbosmgﬁdMSBTmaq bet ai |,

[ t j t A i ion. I it 302A,
3025, - anticlsGHed RAB 0lERrS coDirRR e, thopasitard B maYEe MEaRRnce
bet ween 5he1age| bb&fb@nai@%hﬁ&%r? B8itieH. BN RSndicaledNsfad 04

hS
between their~“center points 40 éﬁghﬂgggﬁﬁggspectlvely, ereas t%e
di st anceintegrakbevordinatewithta maxinirdBRaluel 302C i s represented as the distance

406 tween theiyr cente ojnts 402B apd 40 respective The di stances
200 Fha"206 o iberDire; IrebAleliAlaEanal sReranthe Rstions 14649 88 ¢ he 30
posi ti onsAAaRidgred BPBFetistch I Bidt Lififorid BYsIRERANMeMAItR feAENibYAE Witdeaot ed by
the position 302A and fromthe successively adjacent track denoted by the
posi t i onh@dngtdincseass therasciiracyerdqerecision etcoqedinaterkased oy thenparthaded
posi tion 302B includes the positions 08A and 408B havi ng center points
409A and 409B, respectively. The distance between the position 408A and the

previ ously adjacent position 302B is denoted by the distance 410 between
the center points 409A and 402B of these positions,



5 whereas the di stance between the position 408A and the successively

adj acent position 408B is denoted by the distance 412 between the center

" points 409A and 409B of these positions. The distances 410 and 412 are
equal to one another, since the position 408A is separated fromthe

previ ously adjacent position 302B and fromthe successively adjacent
position 408B by the sanme 10 uniform di stance that separates the tracks. In

an alternate enbodi nent, the direction of the markings is reversed, such

t hat t he ofthea optinal dseA Q0sthatisheing teferancedhd her pasitions 106G dfeactunifopmsi ti on
409B and the spccessivel acent, posjiion B ., Furthernore. in one
enbodi meﬁiz,e. ‘?’P#B"'fﬂwb_b}’ﬂ?/%rﬁg%&ﬁﬁsa'g 3%51{’1 { sch%ﬂgthgyg‘?ggé f‘Bldrf'he mar ki ngs
that an ghsital ABMBING thtPinfadral dBdréMmati by Bie Rpetifis Uve RERE pdsiibh | ncl uding
the position '408A. Thus) as before, markings on adjacent positions touch
one anot Mdthin the: pasitionst 106, avithaut any furtheriprecisiandriaccuegayren thenpartokl y fil |
the egti et f.the sitions. .Ho eL, -n.anaot her enbpdi nent . the mar ki ngs
o adP acti CRTENAS sESTBUL RIRteE FIttod n dhat B Ro dHpterwhete g, Pasifds i ng
optical gestss bdrreRy DéingFefrénsRBby tHe integrallcbor@malieliionthe 8ptidal di f f erent
than the distances 404 and 406. That is) the distances 410 and 412 may

r epr esendisg 140 ycramentinathe ceordinate hxonexaccueatelyrandpregiselespenifieshan” a

ani for m e fRt e pesiiBRion' B8 (PReRasa 300, Syt fhof Ao R pESERal fo° 11"

di st ancedenasityeisrachibvedent positions 25 along a sanme track. By conparison,
t he i&cond unh_gor_m di stance to whjch the distances 404 and 406 are equal is
the ¥ stance BBISIEEMOrEHescERtivaly slear gheelatiomie. apf coatrasts favprablwith.adi al 1 y

ad] acent aoghd didinalsysibinh wHlb] 85 MElRA0CE0AMa Mitehtod Be DR

di st ance eren stance aS the secon

gptiﬁal db(ejm(;dalé rmistttieespadfmdliMtnwéaﬁm@pr?%mm&aaéqm?elmedfyeus genot Fd
y the shaded .positions 302 . as a rtiog o K is shown in re detai
" G i pesifigns.on 3hioalieatsiin set fat upder dss . gt beraRYEd e sane 8
degree ojngpAR@, Bt AsmiMler YaUiUS ! iRefeMertiPgItHe é?‘%_oof’diﬁ?fé% sigfdédrees
coordi nate specifies the track of a giVven position, froma Fowest val ue
i ndi tat i maybesufficient toospanify@liidhe gositions at this radivs withaunifosmedérisityest  val ue

i ndi cat i h k di i tion . d i |
coor dt el BvielEr dt30krdet thERE it etthd B d2iE) codlindle b eindis i8digssn ) o2 for
posi ti onﬁesﬁltsmglérggr %éwbeﬂ%ﬂtieéntméuy%&ei{ﬁd&ﬁbrﬁ@ﬁé BERieve tMlifofn! Ovest

val ue indicates the position 302N, a next l'owest value indicates the
posi t i ondensity wisimgnifonmlyisized pasitians, the pelaccoondingte svauld hagetabe Thus, the

haded £ f ' t denot the t is.10 f bl
has.t he' oreieBMed e TR A Sybli s e GlabBRach ftne 3 2358780 one. o
t he 20 acls tHdeadiid Eeordirte ifregsas. LB combasomw the cobrdihsle sydferaedl 3B is
that in E|G . 3A the shaded _positions 302 all lie on a straight |ine 306,

wher eas FH3F1 eimplghas e hava is single copwtinatg incramentzd by onerte spesiéy theot her |

and do n | 16 I liiyae ' G be
enpl oyedﬂlé)r(lt q‘%’éﬁl}n‘o‘?f tﬁhéﬁ%&f&@%o r?&%g'gsﬁf@h@gﬁir{%&?éﬁ‘?é# &éggenvi si bl e any
syst enat opticaldiscnt)G; td echieve umiform densityWithfuntformiyesized positiohs:am when it
noves to and/lc_zr grks t he firsjs OSitig?n on a given track. In the
enbodi ment of Fritegrmore, fgopticas dismeop '@?tﬁe?ytsge’ﬂéi?eﬂlbqw&nﬁ‘?fﬂbﬁnced
bec e i Bt %thn_ rey all lie on
the%m%ﬂgéégg?&pmég?%ggﬁt e e@?g%{léné{tﬂ%f@?ﬁ@%tggghmﬁttﬁg 20 enbodi nent
of FIG edrinadesemployederetnonrCafegianrandion-tectangliart. | ACdrtestare anot her .
That is, enhodinents of t.ﬁ_;a. iﬁqve% on.are not restricted to, having the

¢ 8o sferred

tracks dSPRIOERFYSIRM. Wi g?lasz?c recipnguigrcogrdinale sysiem i on.
Thus, th i OB i nblNdi _&i ' n -n‘?\woher,
wher eas tg%éed;l/ﬁég% non@ol&lli]iaﬂe rc?lgmg&r:\'g rﬁ@?ﬁg& f&@éﬂ@ ggé}% L@h t wo

i nt egr al odldeganahsoerdinates. a first linearncaardinate alongran x-aiisianda secondFl Gs. 3A

"o ath: et ropRTRrA0g 5 kb Reraarie TRERBE o Bs  SBviREL CABRRIaR *r he
coor di naggsrditute dystenisdo Rét apwéll ke PlaridiyedpidtAPbf 4 optiddldigdat s

bei ng referenced. The positions are of_uniformsize and uniformy cover the
opti cal Whish iscircalar agd giscrlike intnatyren atheyathuaimay requéesnajor rewoeking ng t he
first integral coordinate by one spedfies the next track within the tracks
denoted by the



9 - shaded positions 302, without any further precision or accuracy on the
part of the coordinate systemdepicted in FIG. 3A and 3B. Simlarly)
“advanci ng the second integral coordinate by one specifies the next position
within a given one of the tracks denoted by the shaded positions 5 302,

w t hout any further precision or accuracy on the part of this coordinate
system That is, no matter which track the first integral coordinate
specifies, increnenting the second integral coordinate by one accurately
and pr eciofexkigtingoplical disodewicas tadnap ench Gastesiamnanchredtangulamck, such t hat
uniforn1gosiﬁiqnak ensit as achieved. 10 FIG 5 shows a sinplified

exanpl e po S?)q QH 'fﬁ@eﬁg‘\ﬁtﬁ'g a nunber of markings 504 on a

sel ect ed nU”bFIGQfamﬁﬁdtslBjéWov@Qﬁot faumtets?s@an fartRe| Idmaal cﬁéc {00,

i nvention. The positions I nclu e posi Tions 502A, . ., 502N
The p05| accordirgoe amembndmem dfmmvantnofm iThe apticaldisc dOQchasca)nwpbet fiable

| st oo O PRl Egoks o Bl e Siadbe bSSbns 302 Wi HoaEor o SEE 10 T
conj unct comectivbly reRArdc ol e RAMIGHIBUZ Edet BMee thitks K achserivic of FIG

1, or each may be specified by two coordinates in con{unctlon w th the

i nt egr al Withdheinside diamaterni @2 apd dhe putsidediemeder H04sof theroptival discdRP.

coor di nar HobE SRS W FRoisERas Bt iod driablibnt i pBbRGh Yo HREBBROR N e i c
ci rcul ar 302a¢op eﬁampmtthéf&mk aeﬁamtﬁwtmfm&eﬂq)o%ﬁtormozr@elmé thens 502.
Each of the positions 502 is separated from adjacent positions by a uniform

di st ¥hcepopitiengathySAURal- t%04Ne°Qﬂe§H\éQ|)§l"eforeﬁﬁo@ﬁtthﬁﬁoﬁﬁ'oﬂﬁlméblpes mar ki ng
t hat t
opt | cal oicrex gt afnb Pesitht o dack of 8 tRRs < A Rubdiahuaty oddiyRizdd

506, andpositiohat whichpan optital beair eimrh achiabe lansapticalhe writatle enarkingdiArent  of
the inventio

The parkin 5504 rk| 504 504B, . .
SOIN 1 hamaskiBo.n & ohansestian metmsaaliTiis she srliebof hecasiton B the surface

506 of t F %qg/v% ,Bgﬁcg ﬁ@% ng a
coor di natagpig/gsdt@%l?‘i'r Q{Qhéf‘?@g%hﬁ Eg?lﬁ I SC "?o accor %&'? g%; I?)dl ment
of tte i arecitGular. |n'ﬁau|reobutjmlythave>ehapesrw)erttham eixculaf sh:mesamtmtlement of

FIG 1, that of thef nbodi rTEnt of FI Gs. 3A-3B, or another coordinate
system B iments,af the IAVENEQRce is selected (602)) 10 preferably as the

di amet er of - eggbn of tridiodifisrd 619 8abi 8k 1RNA ddtloté@ BY'thé spBigato write on

the optical disc I n an enbodi nment o t he 1 nven ere radially
adj acent ppsitions aaz lSaS%paj'atﬁﬁfmIHca previouslyf adiaeent positiosr andia sugoessivelyn

it 1 or m 80ARE0RHGH 8D 8 ol BRIP iR R R SR RN Ohe ™

optizml théks RIsepafitedfiom agitévioushyeidracimt fraBR ahtlizPsudcessivRRy &djgseritr om
adj acent positions by the uniformdistance, and has a | ocation _on the

optical Haskbyamsubséantiallyyniforna distanee: nEhig s mase sleaslydapicted imFiGs4.l east

one inte [ ed and
Chei v 1 it SRS toTidtio e B3RS Tnaibafeaiig el Rostop kA,

coor di nasezsyameaﬂm ith eore rdetall, mesordig o é:‘a embotihﬁehquhecwwmbﬁd

coor di nat e s%sten1of t he ﬁgbodlnent of FIGs and so on. FIG 7 shows

a met hod '8 & fPQ?d PEBHPRY SREAKPRER Waﬂzgﬂﬁvééqe“@ﬁrs%omt&(ﬁ%Aiﬁ%Bt 8ndn I
O%a 4626! ﬁh'éedl‘sl%%?rbbﬁﬁederggﬁp@%m&@ BGQASﬁn&%?% |8F§§‘855Rtéd°és 2! e,

ve Its markings torne ormng t
distance 404 between their center points 402A and 402B, respectively, whereas

the distance between the positions 302B and 302C is represented as the
distance 406 between their center points 402B and 402C, respectively. The
distances 404 and 406 are equal to one another, since the track denoted by the
30 position 302B is separated from the previously adjacent track denoted by the
position 302A and from the successively adjacent track denoted by the position

302C by a uniform distance.
7



15 optical beamis noved to and focused at a nunber of positions, but not
necessarily all of the positions) on the optical disc 100 (702). The

" optical beammay be incident to an optically witable | abel surface of the
di sc 100, such as the surface 506 of FIG 5. The positions on the optical
disc 100 are in accordance with a coordinate system such as the

spiral -oriented coordinate system of the 20 enbodi nent of FIG 1, or the
track-oriented coordinate system of the enbodi nent of FIGs. 3A-3B. Wile

t he optical bEhertrask Henotedyatheeshalded gxisitionr302B imetudesghe positionsal | y

itt h l.cal .di 100 0 Wh tical, b .S, bei d
e L o e oSSl o Mo o8 SR sl o
opti cal P&W@eh%é%s%ﬁ'éﬂ%ﬂaﬁd’g}é’ @%)IOL_ Mafﬂgﬁogpﬁn%ZE@ ddiedén | i near

posi tion accuracy are maintal ne radi ally adjacent and
r adi al | yby thecdistanosidiiOdvetweenthe copter paintsl468A 200 402B etinesatpoditionsm one

b if di . and h_position h | ' h
opti ol Wihefbadhe Sjlaies bEkEan e nostn SRR BT e Sitaslel pdtoNt " cast
one i nt egsdiior 2088 id'dékoted oy tAE dit8ACcE 832 bebeen WecEeriteepSiRty 438A beam i s 30

nmoved to each position, the optical disc may be rotated at either a
const ant arthgQ9B of thasegpasitigreaVihe distances dd0zand 412 ate eqealdeiong (CLV), or at

e e B0 LR
spi r al - opogidred02B ahd! ffuth the ¥aécsBsively: S¢jacenmtqsbsition 468B by the samehe opti cal

beam may npve to positions fromthe first position 106A to 5 the |ast
positd onunifisro distanseithat separates the treqks.dinsan alterpate ambodiment the as t he

optical g sSG: | r Lyl v, e i beam may
move o Giktohdtihe pistkg's fvefses Suefl thetiiR Rk Rl ia0an s erbiRbd o o,

novi ng tfremithe prevously adiicent pesition 409Brarel thelsucpesgively iadiadent o it s radi al
position on . the optical disc 100 as the disc 100 is rai':sated at a CLV. In
the contRagition 392@- ’f‘l‘%&ﬂ{mﬁeﬁt@f %@begﬁﬂltn@!seu@fﬁﬂb ancerig egHBldGi nent  of

FIGs. 3 : ' erng | bid h track
on the g%"? Fjé%#afﬁrg)zt%%g!ar@? Qrg}t"iqgr?ga rot%az Egélltni '??!tgfet frbg\?bfédﬁg? ggf y the
positd onp@sitighng, indlinding dise positioh 408AotTlishas bletorppmiarkings 8dZdjadent novi ng t he
opti cal beam out d by the upifgormdistance at the end, of each rotation of
Che. i scPaBipnaolchanganotierbut #6 3ot vt sadanoies ac Berstafe 15 ¢ hat
have beefdAK: : f P g T h ' . d, or
mar ki ng. CRPEAZHE SRR ORNETAlions! Hoer R SRINE elnbBaTBEC: or anc
nmovi ng | maskings onadiicenhpositionsievellapene another dodichieve, greaterdatieling t r ack
can be co&stwcte to spiral inward or outward in either a clockw se or a
count er c? . g'és'. rrection, and the concentric circular tracks can be

mar kggd 20 ei t1igs distarites| POAME 812 mdy 56 6§LSItoWrAifereRBthdinthe distancddss
Storage Device FIG_8 shows a mass stora(ge devi ce 800, according to an
enbodi me#@4 and 4R6. iThatia thedistancesekld andd iy makrapiesasd@ first eiforeadi ng

st or age JSGER thg® A6 shPe UGN Hera feCons B FRuPr Ak Edhalng e et 1y
wri t abl edigiinees 404 el 406 idpresyriti e fitstunifddh distasicerto avhietptHecal |y writable
| abel surface of the gftlcal di sc 100. The nass storage device 800 incl udes

a beam sdgtancesdiA andst tharsopaualiis the distange between adiageat pesitiens i vel y

 nerahosiRAa BrsAme BBk, B9 cofffatft” e Sreond R ARBrEp 1 pRicF ™ =

distances 404 and 406 are equal is the distance between adjacent positions

along adjacent tracks, or radially adjacent positions. The first uniform distance
may thus be the same distance or a different distance as the second uniform
distance.

30 The optical disc 100 of the embodiment of FIGs. 3A and 3B having tracks
denoted by the shaded positions 302, as a portion of which is shown in more

detail in FIG. 4, is able to have each of its positions specifiable to the same
8



30 encoder 806C, which are collectively referred to as the first notor
mechani sm 806. The device 800 includes a sled 808A, a sled notor 808B, a

| i near encoder 12 808C, and a rail 808D, which are collectively referred
to as the second notor nmechanism 808. Finally, the nmass storage device 800
i ncludes a controller 810. The optical mechani sm 802 focuses an opti cal
beam 804 on the optical disc 100. Specifically, the beam source 802A
generates the optical beam 804, 5 which is focused through the objective

| ens 802®gmemftpneclapn|txyatWOdnt§@raIm@ordmates; rAsfirstintegralreeorsiinaten 806 r ot at es

Spi nal o SRS Ptk T Aien EBslin. 98 s Tkatefalrling s dfes o 0

gi ven pogérréspdnairrio fthégmmohrmzrﬁotoaé Highiespvsile HetficatiMhetrdek | vel y coupl ed

to the spindle notor The rotary encoder 806C 10 may i ncl ude hardware)
sof t war ecorgespendingoiortheipssition 302NivwArsecand integralaperdinate spesifing thet or

opt 1 o “Gveq BoBRRIINRTYRAGE FIREERRPor Pralifts ldnashs PiddarbRd oo
the sl edp ﬂ&ﬂshadydq&bsnﬁomwm @ fowdst valuel in8icatesthetpusitne302NtpneX@08B to a

gi ven p05|t|on speC|f|ed the |inear encoder 808 onnunlcatlvely 15
coupl ed loweshyal yﬁé’éﬂlﬁ@iﬁéﬁh%ogﬂtloﬁ RO4A; Ard @ highestvalgpindicatgs thecl ude

har dwar e é@(ﬁ) ) or a conbi nation of hardware and software. The
controll selects positions on the optical disc 100 at which the

opt i caI beam Bitds, itlse shaded positior df bgiverptracialhay denotesitbe trachiisi/ or optical |y
contr

d gf h t t he t | h 802
LTS prelrablyasibe fomBRt Vald e bl the aeoansd Basigmath et oSNy s o
808. Th ted b
the beany a1 B8tk THHE AMCTERCPEetibaRithE b o e B i ve
| ens 802Bat imkelG @A, dhe shaded pesmens 802 alj tietdmea straighy liee 866ewhe@&S inand t he

| ed t h th 808C. T t | ted b
S hel ot Pl . the Bh80E phSiBens, 303 e REES o o ansifiel BhdideraBe ras e
SyStem SughihBIIRICTRERRNNEULEIE ciBe SRBYSERF i of hG L. the

coordi nate system of the enbodi nent of FIGs. 3A'and 3B, or anot her
coorldi naembegimeantof Flﬁr A do egnderdessewsibiepampaysiematic noarking effaats ﬁ;aét ens of

Gosori puig regult 5 B4 BPhcabddtn Wi HoV8s o 356/ okt Brst PoSlRES 50
storage giedighrerB@ack. ofn the@miSodifieat 6PFIG. GA @ucﬁﬂegstmaﬂd@ﬂfebie iy sar e)

software) or a conbination of hardware and 'sof t war e. can be
appr eci aNeEe BrPnoHpsed becauss therfirstrositions 304 an ttimetracks den@teddhy@bunt s

depicte r 0 f one

enbodi dall fe {Dnmée@?@\ﬁ%t% |%%evg1%\éé%§et no&%ﬁ%ﬁa%?e%ggi'm?s of the

i NVt i ogmbélifment of FIG 08B diepaose trrspesitiors 304 are shilftbd yeldtivé\to onéy one
exanple, the sled 5 808A nmay be gosmloned with the sled notor 808B, with

finer aoﬁ”l@h%n'fhaib%-aﬁrﬁ%ﬂ'mﬁf\%o thednyentian; areiat sesteigteddothaving:the sour ce

802A t
000 or ThakedEhoRR) By th ot 34 Stert aling e tigdleh Boitn " THIB WeTr 01 s
of the |ﬁrsemsmmns JokimEIS\BA afidcdllineardd wrhesanatier, dihegeastheyare nah-

mechani sm 802 (902)) pr.ovidi e first notor nechani sm 806 (904),
provi di ncbollme@ré%&)g%@nﬁinq;rm EE@hQ'H' sm 808 (906), and providing the

contarol | er 81 ‘g@m I i hani sm
802 2its(r)lcl udes ﬁ%%ﬁ% I-taLe optica s ea tgglﬁ’r@gg’é@g%}ﬁ Q%g?bgméqtﬁ?obj ective
| ens 802HG BA)and\BBite the pameidtignee ohpre‘asnen because umifdrempasiti@®8 i n 15 one

nbod I ' h dl 06A (914 [
2065 ( o TSIt ig SERBvE Mol THaVRG 10 Rstasiolng)ecekrany avprofisi Ghthg (e
second TERAinBRE HYe BBt paH BF‘ﬁa@WBPﬂ'iewfcal Sist YdBhaT R\ the sl ed

808A (920), the s|led notor '808B (922 the I'inear encoder™ 808C (924).
Concl usirefereoced. The posisions e of ummrauglze andairifocmiheansritee optical\disdeen

o i o PR Y B Bt A, heRBnBPBIRE FaBIA' L5 L ¢ e

same purgurdinatey/byenes spetifies tiesinéstrtradkewithin thé tracksrienotedsysthehown. Thi s
application is intended to cover any adaptations or variations of the

di scl osed enbodi nents of the present invention.
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25 For exanpl e, whereas one enbodi nent of the invention enploys a single
uni form di stance that separates adjacent positions along a spiral path or
“along the sane track, as well as adjacent radial positions, another

enbodi ment enpl oys two or nore uniformdistances. A first uniformdistance
may separate adjacent positions along a spiral path or along the sane
track, and a second uniformdi stance may 30 separate adjacent radi al
positions. Therefore, it is manifestly intended that this invention be
limted shagedpositiens802 withoul anyfurthérgpresisidneorcadcurdey on thespaiit of the A

thod (600 t t di nat t f
opt i cal - GO SHRET GoPIEheaeg: SAETE Sror o uni for m di st ances. (602):
and, 5 sel ect Sﬂﬁnlaédy?b%é‘ﬁénﬁ%tmi sé’éb‘iicﬁht&b?al%bdr&nﬁa@by saé sPbeffies Bt) ) each

position separat rom adj acent positions by one uni for m di st ances
and havi ngxtepdsition withinengives ooptofctm tracls&delp@edfbyaﬂjeél‘laded p@@tﬂenaegree of

I t t { I 1,
Whor & n_ S0fewion SduBhe BcRBTEoLARRIRHY an D TS EoRBInaEs “sel ect ng
a uni forgyﬁéﬁiarm@%d faftef IﬂlhibhotfacﬁﬂHéIflréth gﬁél%&?@ihafﬁ spediffgski ng that an
optical beamis able to wite on the opti cal The net hod of claim

1, wher eincrerppating the seo@ngllmegraltopocdm@t@dw mramgcwratéiye apgtnreciseldi sc

o api r i SpAFEEHE ot Bkt Blsilth BB adBo e bABRh pBBlNo® S, el e

15 di ameHensiffistdehievetli cal disc to a last position on an outsi de di anet er
of the optlcal disc in one of a clockw se and a counter-cl ockw

diret@ion. 4. Fihed showsa simplified %@nplﬁr@rtefe@pﬂgalém mgohﬁélnﬂamambpp of
it f I I f
DOS!t!Ongfg%r%ﬁ@s gg{tpg.gaI %bﬁfed rh@ﬁ]at ea%%%?%ké&#duyt&&ﬁ plurality o

position I'SC sucC posi'tion s’ specifiable to the
sane degeaﬁaodfmmt&tﬂthe invenyionn The positiomscBOXinoluderthe (poemuoals 50I2Aa mul tiple

f th b whi ch t I I th
vy 11 oRpeRe 11 a2 dhe pestions 50 gadtuoaveia decalion an 8¢ optieakdieabon” P
posi ti °”sbécuﬁ?cﬂé"’té‘ﬂ%jsérh@'He@%é‘ﬁ?ﬁttecusmn by at least one integral coordlnate.

15  Forinstance, the positions 502 each may be specified by one coordinate in

conjunction with the integral coordinate system of the embodiment of FIG. 1, or
each may be specified by two coordinates in conjunction with the integral
coordinate system of the embodiment of FIGs. 3A-3B. In one embodiment, the
positions 502 may be slightly different, depending on the coordinate system

20 utilized. That is, the spiral track and the concentric circular tracks may not map to
exactly the same set of the positions 502. Each of the positions 502 is separated
from adjacent positions by a uniform distance, preferably equal to the diameter of
an optically writable marking that is able to fill the entirety of the position. The
surface of the optical disc 100 that is visible in FIG. 5 is denoted as the surface

25 506, and can be an optically writable label surface in one embodiment of the
invention. The markings 504 include the markings 504A, 504B, . . ., 504N that
are written on corresponding of the positions 502 on the surface 506 of the
optical disc 100.

FIG. 6 shows a method 600 for generating a coordinate system for the

30 optical disc 100, according to an embodiment of the invention. The coordinate

system may be that of the embodiment of FIG. 1, that of the embodiment of FIGs.

3A-3B, or another coordinate system. First, a uniform distance is selected (602),
10



radi al positions by a first uniformdistance and from adj acent positions on
the spiral path by a second uniformdistance. 15 6. The nethod of claim
1, wherein selecting the plurality of positions on the optical disc
conprises organizing the plurality of positions within a plurality of
circular tracks concentric to an inside dianeter and an outside dianeter of
the optical disc, each track separated from adjacent tracks by one of the
uni form 5 di stances and having a nunber of the positions including a first
posi t i on preferatiy asthe diameétec bheacteof theematkingscthat an wgticaldeanuissable yo of

Posi t1 ondngh ohvie StaGHisEinaf. 1t ah SFincdiaBal SEBe Y ionaeraaRialikk 15
speci fi akidfadent Ebﬁtiéﬁé@réj@%iﬁa?ﬁtéﬁ bk iiferbRTuiorm disfance 2R ddjaabAt equal to

a multiple of the uniformdistance by which 10 the track is radially
| ocat ed ®R&iions @ang-@ spirakpathion aleng hieaametragkdworer mees wrifatmanet er, and a

. 1 e ) ) i “h th
b0t (Pon e Fiaf b ebde, Rk, dhimBrr bl Fodtfdd orHfe Sha Biskarh s he ™
track inselsetad (6049 whéra sgchapskitiort idliparated donvadiceht pesitions by thelhe

met hod of claim6, wherein each position is separated from adjacent 15
posi t i ondinarm disdance, aadihasa lagatian endhe epticaldisk 160 saecifiable tathe or m

P . o . m
i ot ance S2B SR M pARTon BB oa orlinord Fogrifgts, ForlnRBAEE I, con
Lo and T ocnsino t he otlcal Beam At o burDer SOl 20 moc i ane on oy cal. beam
t ocus| n 0 .C 1 .

opt | 401 | $oliakeasted caBilinale syt of the-amBgamant of FAB- T he draskrariemted ng

conSt ant cgEidifdle G bRHbmBBRIAAR FIGY FEERaAIRRS) ant optical beam

| i near position curacy suc at eac osl tioh ‘ocation on the
optical disc §EcTshawsa methodsZ0@: faidgmeiag mhankingsi an am opticalrdisg,o0 t wo

Lot ! 8RSt R i o ok o T BB b S 6y o,
b S SBUphbfe B giAgk led B poToAR b HetlosTeRl A E 10
conpid segptimlgxaangist movegto and fatusedzat acmembér afqrositionts, but not
necessarily all of the positions, on the optical disc 100 (702). The optical beam
may be incident to an optically writable label surface of the disc 100, such as the
surface 506 of FIG. 5. The positions on the optical disc 100 are in accordance
with a coordinate system, such as the spiral-oriented coordinate system of the
20 embodiment of FIG. 1, or the track-oriented coordinate system of the
embodiment of FIGs. 3A-3B. While the optical beam is focused at each position,
a marking is optically written to the optical disc 100 (704).
When the optical beam is being moved to and focused at the number of
positions on the optical disc 100, constant optical beam radial position accuracy
25 and constant optical beam linear position accuracy are maintained. This means
that all radially adjacent and radially linear positions on the optical disc 100 are
separated from one another by a uniform distance, and that each position has a
location on the optical disc 100 specifiable to the same degree of precision by at
least one integral coordinate, as has been described. When the optical beam is
30 moved to each position, the optical disc may be rotated at either a constant
angular velocity (CAV), or a constant linear velocity (CLV), or at a combination of

11



16 - angul ar velocity (CAV), a constant |linear velocity (CLV), and a

conbi nati on of CAV and CLV. 17 .A3l.A

u. A A Ay. Ay. A Ae. A Au. A  Auy. Auy. A A . A [s. ABN 0=&s_& : qu

. SW P} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c

a] ca] ca] ca] ca]ca] ca] ca]ca] cal c@] cLa] ca! c<i A9! "t y\

""#%)X )} xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ) +- 05#78;

8=! 2&? @B oDt \dapEhdingapRheUadEr posilipn ofthedsean aridithpcantra] cagatiljties]afa] ca] ca]

ca] ca] ca!!ca' cg&ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal m”
" *ah @ie#ghl ] 5) gkLmTpBst vv?y{{}} TZc} xsni d_Z] ca] ca] ca] ca] ca] ca] c

a] ca] ca] ca] calﬁﬂiec@drﬁéhﬁ]tﬁak?ﬁélca]mé&ab@mhfétb%%@ai efiheadmBodiAlent] cal ca] ¢

a] ca! cQb1lobBN: ] }Xsni d_Z] ca] ca] ca] ca] ca] ca} ca] ca] Ca] ca] ca] ca] ca ca] ca] cal ca]

caJca]c ap«‘: k|G al.dhe optical] hegne mayamoss ctapoa iens framghedfizst position #06Ada] caj cal c

] A Py ) B i 2
10%& () g%a% didc #06 @%téha&%ﬁﬁ(ﬁ%éﬁve@lmbﬁc&ibbéﬂ%ha@)mé@fe ()-9"10

& ()- 3109%& ()- - & ()- &:i
109%& () - @®sitioss from ttmﬁrs@p gition 1@6&@ yhe position@0fN-by moving the beam

BRI
+#10%°P&'10D-as! the tiskOPA iEB(rétdted at a CLV. In the context of the track-oriented
10 coordinate system of the embodiment of FIGs. 3A-3B, the optical beam may
move to all the positions on each track on the optical disc 100, starting from the
first track denoted by the position 302A to the last track denoted by the position
302N, by moving the optical beam outward by the uniform distance at the end of
each rotation of the disc 100. Furthermore, in either embodiment, the directions
15 that have been indicated can be reversed, tracing the spiral track inward, or
marking the concentric circular tracks starting at the outside diameter and moving
inward towards the inside diameter. In addition, the spiral track can be
constructed to spiral inward or outward in either a clockwise or a
counterclockwise direction, and the concentric circular tracks can be marked
20 either in a clockwise or a counter-clockwise direction.

Mass Storage Device

FIG. 8 shows a mass storage device 800, according to an embodiment of
the invention. The mass storage device 800 is for reading from and/or writing to
the optical disc 100. More specifically, the mass storage device 800 is for

25 reading from and/or writing to an optically writable data surface of the optical disc
100, and/or an optically writable label surface of the optical disc 100. The mass
storage device 800 includes a beam source 802A and an objective lens 802B,
which are collectively referred to as the optical mechanism 802. The storage
device 800 also includes a spindle 806A, a spindle motor 806B, and a rotary

30 encoder 806C, which are collectively referred to as the first motor mechanism

806. The device 800 includes a sled 808A, a sled motor 808B, a linear encoder
12
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10-uYS; disc 100. Specifically, the beam source 802A generages t‘\e optlcal beam
106 .l B ARl SR Y ATy el e & 014
+H++++2| fifdt mdtélMEeRaAi8n 806 rotates the optical disc 100. Specifically, the optical
disc 100 is situated on the spindle 806A, which is rotated, or moved, by the
spindle motor 806B to a given position specified by the rotary encoder 806C
communicatively coupled to the spindle motor 806B. The rotary encoder 806C
10 may include hardware, software, or a combination of hardware and software.
The second motor mechanism 808 moves the optical mechanism 802 radially
relative to the optical disc 100. Specifically, the optical mechanism 802 is
situated on the sled 808A, which is moved on the rail 808D by the sled motor
808B to a given position specified by the linear encoder 808C communicatively
15  coupled to the sled motor 808B. The linear encoder 808C may include hardware,
software, or a combination of hardware and software.

The controller 810 selects positions on the optical disc 100 at which the
optical beam 804 is to be focused for optically writing to and/or optically reading
from such positions, by controlling the optical mechanism 802 as well as the first

20 motor mechanism 806 and the second motor mechanism 808. The optical
mechanism 802 is able to control the beam 804 generated by the beam source
802A, the focusing of the beam 804 through the objective lens 802B, the spindle
motor 806B through the rotary encoder 806C, and the sled motor 808B through
the linear encoder 808C. The positions selected by the controller 810 are in

25 accordance with an optical disc coordinate system, such as the coordinate
system of the embodiment of FIG. 1, the coordinate system of the embodiment of
FiGs. 3A and 3B, or another coordinate system. Therefore, the description of the
coordinate systems of embodiments of the invention in the previous section of the
detailed description is applicable to the controller 810, as well as the mass

30 storage device 800, of FIG. 8. The controller 810 may include hardware,
software, or a combination of hardware and software.

13
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Other control approaches can also be employed As only one example, the sled

5 808A may be positioned with the sled motor 808B, with finer adjustment obtained
using a voice coil attached to the beam source 802A and/or the objective lens
802B.

FIG. 9 shows a method of manufacture 900 for the mass storage device

800 of FIG. 8, according to an embodiment of the invention. The method 900

10 includes providing the optical mechanism 802 (902), providing the first motor
mechanism 806 (904), providing the second motor mechanism 808 (906), and
providing the controller 810 (908). In one embodiment, providing the optical
mechanism 802 includes providing the optical beam source 802A (910) and the
objective lens 802B (912), whereas providing the first motor mechanism 806 in

15 one embodiment includes providing the spindle 806A (914), the spindle motor
806B (916), and the rotary encoder 806C (918). Finally, providing the second
motor mechanism 808 in one embodiment includes providing the sled 808A
(920), the sled motor 808B (922), and the linear encoder 808C (924).

Conclusion

20 It is noted that, although specific embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary skill in the art that any
arrangement calculated to achieve the same purpose may be substituted for the
specific embodiments shown. This application is intended to cover any
adaptations or variations of the disclosed embodiments of the present invention.

25 For example, whereas one embodiment of the invention employs a single uniform
distance that separates adjacent positions along a spiral path or along the same
track, as well as adjacent radial positions, another embodiment employs two or
more uniform distances. A first uniform distance may separate adjacent positions
along a spiral path or along the same track, and a second uniform distance may

30 separate adjacent radial positions. Therefore, it is manifestly intended that this
invention be limited only by the claims 162d equivalents thereof.
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1. A method (600) for generating a non-Cartesian coordinate system for an
optical disc comprising:
selecting one or more uniform distances (602); and,

5 selecting a plurality of positions on the optical disc (604), each position
separated from adjacent positions by one of the uniform distances and having a
location on the optical disc specifiable to a same degree of precision by at least
one integral coordinate.

2. The method of claim 1, wherein selecting the one or more uniform distances
10 comprises selecting a uniform distance as less than or equal to a diameter of a
marking that an optical beam is able to write on the optical disc.

3. The method of claim 1, wherein selecting the plurality of positions on the
optical disc comprises selecting the plurality of positions on the optical disc to
form a spiral path one of outward and inward from a first position on an inside

15 diameter of the optical disc to a last position on an outside diameter of the optical
disc in one of a clockwise and a counter-clockwise direction.

4. The method of claim 3, wherein selecting the plurality of positions on the
optical disc further comprises selecting the plurality of positions on the optical
disc such that each position is specifiable to the same degree of precision by an

20 integral coordinate equal to a muitiple of the uniform distance by which the
position is located on the spiral path away from the first position.

5. The method of claim 3, wherein each position is separated from adjacent
radial positions by a first uniform distance and from adjacent positions on the
spiral path by a second uniform distance.

15
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7. The method of claim 6, wherein selecting the plurality of positions on the
optical disc further comprises selecting the plurality of positions on the optical
disc such that each position of each track is specifiable to the same degree of
precision by a first coordinate equal to a multiple of the uniform distance by which

10 the track is radially located away from one of the inside diameter and the inside
diameter, and a second coordinate equal to a muitiple of the uniform distance by
which the position is located on the track away from the initial position on the
track in one of a clockwise and a counter-clockwise direction.

8. The method of claim 6, wherein each position is separated from adjacent
15 positions on a next track and on a previous track by a first uniform distance and
from adjacent positions on a same track by a second uniform distance.

9. An optical disc having optically writable markings thereon formed according to
a method (700) comprising:
moving (702) an optical beam to and focusing the optical beam at a number of
20 positions on an optically writable label surface of the optical disc while
maintaining constant optical beam radial position accuracy and constant optical
beam linear position accuracy such that each position has a location on the
optical disc specifiable to a same degree of precision by one to two integral
coordinates; and,
25 while the optical beam is focused at each position of the number of positions,
writing a marking at the position on the optically writable surface (704).

10. The optical disc of claim 9, wherein moving the optical beam to each position
of the number of positions comprises rotating the optical disc at one of constant
16
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