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OPTI CAL DI SK DRI VE MODI FI ED FOR SPEED AND ORI ENTATI ON
TRACI NG FOR APPLYI NG A LABEL BACKGROUND [ 0001] A CD has
w@2006/08),745pi ral ed data track, which may be PCT/US2004/029077

approximately 3.5 mles in length. This continuous

data track originates fromtqe central portion of the
disk and spirals to the outer portion of the disk. The
data is formed by nolding features on the top surface
of a polycarbonate plastic disk. Wile the dinensions

OPTICHE RAFENDHEAL HRAEET Py O a7 RFEB etihe BRTEYRATION TRRBES [ffepPPLyING A

LABELgy be approximately 0.5 to 1.2 microns across. The

centerlines of adjacent rings of the |Iong, continuous
data spiral on the CD nmay be separated by
approximately .6 microns. The data features within the
conti nuous data spiral appear as "pits" when vi ewed
from'above, but are "bunps" when viewed from bel ow.
During the data-reading process, the bunps are viewed
from bel ow by the optical pick-up unit (OPU) of the
optical disk drive. The upper surface of the

pol ycarbonate plastic disk into which the pits are

nol ded is covered with an alum num [ ayer, which in
turn is covered wth an acrylic layer, and ultimtely,
a label. [0002] During the process of reading data off
the CD, a drive rmtor%‘hﬁ'ﬁ@ﬁ@l‘éf‘la sk. The drive notor

may AS f te t di nd.500 rpm
dep_gdryc?iaaé gd:% ir%‘s?lnsod er’ osﬁfrgﬁ \rll\ﬁ%lra égér)?k?oﬂ'hz&t y be
appioxiraaitelys 3 Seinilgs iie deingthe sPieistdontinyoud detaatrgok arighpessifrom

et G5t B 8RCRER il samls s e eplerhortivd of gy The
datehi fredrBy rﬁéﬂ(ﬂ)iﬁ%; Fealftes LM ths Nffee 5fe§dpé\§/%%§)onate

rate which 1s too fast or slow, slight nodificat
plastic difk. sPyhile wendiroensiaps 9d svebfeatures spanyary betwasre CDs

r Qx| ' t f, di.sk speed
and 39U D¥, LTS Ao ikl a8, §'2, Mubtha geross.  The
centedineasef adiacspieriagsfofiiek iongl, alontinuess ldegatsp@as oANthe CD
tz%track ich are progressively further fromthe
may %‘?P%Pfe\tg]w'%y aPRKOXIMEteIK IO Migems A he datadgaturesyithitethe
i ' i nel 8 $ t
corilou M2 s Tb¥ar B8 8T e Vikued (R Cali®, Bk, are
“bunesit wben dewedt firons bedawl. Awingdthendata-geadieg process, the

burﬂBg %'Fgr%ev%d %rgﬁ"l %le odw ?/rt'h%i &pﬁic%b%ic%% aﬁit (OPU) of the optical
disk drive. The upper surface of the polycarbonate plastic disk into which the
pits are molded is covered with an aluminum layer, which in turn is covered
with an acrylic layer, and ultimately, a label.

[0002] During the process of reading data off the CD, a drive motor
spins the disk. The drive motor may precisely rotate the disk between 200
and 500 rpm, depending on'if an outer or an inner portion of the spiral is being
read, respectively. The angular speed at which data passes the OPU may be
fine-tuned to maintain a consistent speed at which data is read by the OPU.
For example, where data is being read at a rate which is too fast or slow,
slight modifications to the spindle motor may be made in response, to more

nearly approximate the desired rate of disk speed rotation. Such feedback
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that the laser's beamcan follow the spiral data track

nol ded into the CD froma position below the portion o
wo 2060803153 r al being read. Due to the extrenel ypGnuk1004/029077

di mensi ons of the data elements within the spiral, the

preci sion of the tracking hanismis inportant.

[ 0004] The sled notor will not, w thout assistance,

achi eve the accuracy required to adequately position

cani u@&' t&ofedud I?Qie@:%béé dhe Fpkkanidiisk Rstatiah asSBLARINs on

Accordi ngl®y, tracking sensors provide constant
the treeki edeh ate plogressidelydudher fram theasindenofithe disk argsead.

R e L T SRR

sysﬁ‘ﬁﬁl?ai’fdsa Jole o aAoveRs rarh émmrtelraokatm tmahamtsrﬂomjnon as
not be enti rer adequate. To bri ng accura %,
datmmct hi\rsled Biptefrqiatags mevement e5th aigefaanan e obiso

that”l'ﬁ}‘al rrheﬁgﬁﬁj\ éﬂoﬁB@\Lﬁié\?ﬁ& Pﬂt a %%k%ﬁbl%@d%toathe CD from

|on rrec ani sm 'aser of the OPU may
a pbatldafbedcwadesjorgdm Icyf thre s;mcahb@nlg reqd. doftie dottherextremely

t he |
o qESREASTRTEY 13 Tl Skl R i TS i e
tra&t,?jn@hémgﬁgmt,mpo@w Because the defl ection sensors
associated circuitry nove el enents having

ch
| eJ90A4EENe helad t AWtar ewilt hagtgWithgeh %%ﬁéﬁ‘fﬁ@@e chieve the

s e 5B OB F SR B s pon
the@%{ﬂaispirtayDIAmJoanlyedraokmga adnskasaprovinia thestapt femiback to
the %WQE? e%@ m?gtgéf gf Va:s%)loﬁ %%#eggo% obsrvation of
the?)‘?@&@@rléc%tl%nc&g?)é Hﬂté‘ﬂ%ck%ﬁﬁaﬂpm ied to the | abel. The

by turning the CD up-side-down
ano[oposlevey |wuth| thet lmwgirswomew@ug@cwrﬁéycﬁ the tracking

e- down 0
el A7 30 A a0 F RERl YRk Sttt yag 0P
witidRt eVah egrexigmiteiatancsad)t diefledtion tdunsordiemayatbienmeeded, to

result in formation of the inmag [OOO gfcghtb r]atelg
coaidingigy theneppiasier £f aorledppiion H@e nista g WaichHbe lasgy) of the
! ' 0 fRICBbN - m&BRani a

P} SR i, P81 A6 QUReabY mdbfanim may
aimofier ke at duslight angks atfeaby coompartsatinglfot stigintf ecersoin the
posthrl:cgggf iléqa@ { ggéﬁ'@gr] %He”%ﬁli‘.t ééa%%lé fe (tjgf?eét%%esetnhs E‘s and
associated circuitry move elements having much less mass than the sled
through much smaller distances, the deflection mechanism is able to fine-tune
the operation of the OPU.

[0006]While the OPU is typically used to read data from the optical
disk, recent advancements have allowed the OPU to apply an image fo a
label of a CD to which an appropriate coating has been applied to the label.
The image may be applied by turning the CD up-side-down and placing it in
the CD drive. Because the CD is up-side-down, the coating may be activated
by contact of the laser within the OPU. Application of the laser activates

chemicals contained within the coating to result in formation of the image.
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desi gned to sense. Accordingly, the angul ar speed of
di sk rotation and the angular orientation of the disk
w@e@sdsf7ii cult to know and control w th preci SPONUSA84/629077
result, any inmage applied by the OPU to the | abel
surface nay be distorted andyflawed, or the resolution
of the image nmay be | ess than desired, or both. [0008]
DVDs are simlarly constructed, but typically have

’( lflﬂ%ﬁ[lﬁa@fy pahuﬁ@rtherwfbéegé % tdpplyiRg arithade to the

ayers of ‘data are nol ded. Accordingly,
labalprblhe ©RWda difficelh tonpgsition acqusaiely. ol he twekingvesngess and

the sa 0 ng
deRefep dpn At otasﬁ%aﬁfé‘?f@%é@ﬂn% Atk By i R SulfRce
of tHecHisftedf & Spiralilge dathotratio dfuthe a/peomatctabseli sdnsansl were
an OPU confi gured to ap tL@ an i nma

desgna o GonsoAGRE Benb AN anCs T Saredob chokaraiaton gag: the
ang%)l.ﬁ?l‘:&q%dtgﬁ’&? et E@d%@??ﬂ&%ﬁlﬂlfﬁcw %&Hﬁﬂljl@ed{fcg Snél@ﬁplté&%lon
As reegeslnt omiy madgeranmlaedjlbs/kth@pl?anAthﬁg lalved sliréAces peayd be

sl o PRl Bl cRE Rl e L o8
or BERCRI PTION OF THE DRAWNGS [ 0010] The fol | ow ng
detail ed description refers to the acconpanyin

f i gi9008] DVDstarefsigilagy conpiurted; bib tpicallyi hawe) Seyeral layers

s(
f Ry RSP DR, HERH AR poferal Wis Bf Sicka, e Fidifed
Acécﬂﬂﬁfgw @@ plicateT of am Qmagectotmlabegbma DVBeingolves maany of the
reference like feai})ﬂnes and copponents [é)ﬁll] Fig. 1
sams pieblPEISRASN I8 APPIANGAIM 4R 1041961 9 8 GHowi ng
exenpl ary di sk speed features and di sk angular

orientation features.4 [001 ] Fig. 2 is an orthogonal
view of a second opti caBUMMRRYshowi ng furt her

exennl vi ews, of . dj, sk f ' :

o o i B it IPAEEeS A, 0t i an optia
disRMarf %ﬁdOPLBﬁbﬁfmmaﬂ!gtcﬁépp‘PA anyintgjeatd aotoatird ahfthspaeldbel

or an angul ar orientation feature_havi nP % " ﬁ(a ?(
regiers iofythe optical disk. An encoder is configured for tracking disk speed
features on the optical disk in a region distinct from the label region defined on
the disk. By tracking the disk speed features, the encoder obtains disk speed

data for use in applying the image to the label region.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The following detailed description refers to the accompanying
figures. In the figures, the left-most digit(s) of a reference number identifies
the figure (Fig.) in which the reference number first appears. Moreover, the
same reference numbers are used throughout the drawings to reference like
features and components,
[0011]Fig. 1 is an isometric view of an optical disk, showing exemplary

disk speed features and disk angular orientation features.
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[0014] Fig. 4 is a cross-section of the exenplary
detail of Fig. 3, taken along the 4-4 lines of Fig. 3.
WO O®3iH317#8 g. 5 is an enlarged view of a secondPCT/US2004/029077
exenpl ary di sk speed and/ or angul ar orientation
feature. [0016] Fig. 6 is agross-sectional view of
the exenplary detail of Fig. 5, taken along the 6-6
I|nes of Fig. 5. [0017] Fig. 7 is schematic view of an

gﬁm fPig otk &M ofth&lyoflal View BRE! s&sBrRY biticdl Q¥ibK dstfswing
oder confl gured to read the disk I’Efeed f eatures

furtlaeidﬁmmﬂlaw vaﬁm loArdiak ispeedtfeatires ang disk: angylaperientation
cal cul ation of disk speed and/or angul ar orientation,
eg%ect ively. [0018] Fig. 8 is flow chart show ng an
eXG[(JD*l@IBI nmetigagh byﬂaMgiedhwaw Shmgmgnayempla}o;nieitaid of @ disk

pt ? di sk d th | ded d
speggét?@r{eéneﬂaﬁmerﬁ%@@ﬂgurﬁw VB s b dS g g an
gﬁaﬂmg Oi@t SBérodl %ec%hvcﬁ tHé‘@)@éﬂn[ﬁQrfﬂéﬁﬂQ{f F.{; 0§1tdken

ow chart showi ng an exenpl ary neth
alom@tlmﬂeﬂnhnﬂstmfd"ag dli sk havi ng di sk speed features

A R e e e

anodbﬁéngmalcé»ientamsﬁféétgr@l | ow application of an image to
| abel si'de of the disk. The disk includes feat &?rSFé%L5

whi A1 BHyigbE il eeEs-sectirnaloviewrRidherewmrian detaf
takén ak’?ﬁ%k%g ||ngg)tp,:§ O?/I de disk orientation (i.e. the

he disk is oriented within an
Opt[ooa'f]l?:igl Ve)s schemgtionaies péeah ancnapignt aptical disk drive,
orientation infornmat

di rect
parkalgiy oMY A PRSI RORTSLSPY el e I el fpatures
an&/&!r %g{; \/V?Gl'a\" edhe%éﬁﬂn Cfeaidaes R8T &Ry aléliafidie oti Gikk ispeed

I nt thin the disk drive) during the inmge
ands(ppalngiﬂar onemirabce,sr@Sp?ﬁbveimu cal disk drive contains

' ni @ngf@gdghacﬁhvﬂgﬂé O\&Bgfeﬁg éﬁﬁﬂa (I}% Yjenq ?h an

imdyenhi=9 bé Gpplisd t6 peed paﬁall @isk ldoaulﬁgoredemtat nnotdect drskemeed

assisting in the application of the imge to the | ab
feafies a’s\ﬂ@"‘%? apgidap ,9(|g3§thﬂ gq@tur,eso%ng@h%p( lary optlca? disk

dn\}eﬂpé\ﬁﬂggbaértc%@erd' sk speed relative to the (PU (i.
[0019] Fig. 9 is a flow chart showing an exemplary method by which an
optical disk having disk speed features and/or angular orientation features

may be constructed.

DETAILED DESCRIPTION

[0020] An optical disk is configured to allow application of an image to a
label side of the disk. The disk includes features, which may be molded, silk
screened or otherwise formed or applied, which provide disk orientation (i.e.
the way the label side of the disk is oriented within an optical drive), rotational
speed and angular orientation information (i.e. the direction a ray originating
from the center of the disk and passing through a given point on the perimeter
of the disk is pointed within the disk drive) during the image application

process. The optical disk drive contains an encoder which monitors the
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whi ch the nmedi a passes the OPU (optical pickup unit),

resulting in a constantly varying RPM as the OPU noves
wo 20b5aB17y5 out ward) is held at 0.25 neters/ second/Usm04/029077

within +/- 0.02% by a spindle notor. This allows

I mage application wi th quarger-pi xel precision at 600

dpi (dots per inch) yielding an effective resol ution

of 2400 dpi. n part because of spindle notor quality

Ligswe irfpti ”déﬁ@éﬁh?ediéke shigitahiee drice! subsequeat|
featyﬁé’j(]?beriégyai@ﬁ?ti on of the radial 3i stance of _t‘ﬁg Y
mordrRdngadiisks tspead sand angulepi adertation othet@pypaspishng r 8g the

t int | [ ' ' it h
appfitigP £5:{Ae it B (0P Kok Bt the TSl i Min one
exefiplaryfifiémenteniph adisk aptéahieldtivd 14 @0e ORI @or b speed at

.application of an imag ~an i nmnge. I(()r | abel si dE. .
whihoiher PG PARSCR J65 SO0 ] (aPISARIGKYP (a5 Dpr eehling in a

. . 1 =) .

cong‘faiﬁl_y vE?@Qﬁ'thall\/l %%tﬁ@beG_ ovEs rQM@II?&o&W@H)&‘iVS e it .25

I'e 102 is surrounded by a‘region
mettf¥seadnid; Honmithio r+/m8y0236t, Hyaaespindleonetprappbisr alives image

ependi ng on the.manufacturi r gce - aa
aonlgB v TP LRI BB 8585 e IR 88 an
offelctive - rewbiutierdre2400 api.oplri @airt peckustp ofrégindlesmotdr qbality
~seen in greater detail, be|O\Ag. An i mage éOi,_su h as
issuasx andrin pesifinceyse g disk apppd Krlativ f0,the QF lsr%&rw%on of
e [V] bejy 1 apekd
the SRl LS Rc 4 R DL AR RAAE R, 1G RS PR ARIGT hay be
reqoirey at intémvalkr dairgorachiresiodikticoT icemaittaiorthei precisioi refuired.

wi 19021 e, 4TS iPaRPOesie s ot i R BT sk 100
con‘ﬁﬁgpéﬁ@%gﬁﬁéat{o%@é@hé?e kO aatihRl osBBerside.(Gen&EN, the
a |1 S gul ar orilenta

tion. n the exenplary optica
sidelioplosid® a data side) of the disk. aTbedsk 188 Mayhe @\ABD, DVD or

s SRLCh G0 RAGRAP RO ARep BRARe) BrebiFiop i
ma?i&anaf/ o ®adé $Hirroreiap e eatamad, tdepeating: onfthg umanufactsiring

he features 110 coul d be defined on the, da i de ,of .
progees.dhdabeldegion 105yiscaaied Mith 2 materakingbis @%Lf-w&?ab?e (i.e.
ol £ f . 3
wiifheBfe by i SRR SR LR, B ol bd SSof R eBlct et alow)
An \heigedt0& st 4 teaxt cergraghédics, amawibie apelieckénthe tabel ragion
di sk s%e%&;gatures 112 provide information on the
106, dedgo s1e 9 BIPS5ESt he optical disk 100. n the

exefoi22] Yhenhbltg Sictksd 08an tikcludé seading features 110, which
first provide information on disk orientation (i.e. which way is a given planar
surface of the disk oriented within the disk drive), and then provide information
on disk speed (angular or rotational speed, i.e. RPM) and disk angular
orientation. In the exemplary optical disk 100, the features 110 are defined to
allow observation while applying an image to the label side of the disk.
Typically, the features are on the label side of the disk; however in alternate
configurations, the features 110 could be defined on the data side of the disk,
or on layers within the interior of the disk.
[0023] The features 110 of the exemplary optical disk 100 include a ring
of disk speed features 112. When detected by an encoder (as will be seen
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speed features 112 include nol ded areas spaced at
intervals to provide a regular pattern of higher and
wo owe0317uyht reflectivity. Exenplary detail ofP€11©S2004/029077
structure of the nol ded di sk speed features 112 is
seen in Figs. - , and will g discussed in greater
detail, below. n one inplenmentation, the disk speed
features 112 are nolded; in other inplenentations, the

belé\ﬁﬁtth’é afisic Ape@dbfoatiiest ad2 prd\)fdédnmmdonndbm thbespeed of
or otherwi se manufactured. [002 &iT e%

rotatio & thenepisabiisial J0.opkn G eHPEIRAYPRIEE, kel Udcine disk

spe%'d%a%%&' P2 ﬂidas 5 qlagdf SRy Eé?%e\kfat \Mt%ﬂza(iftts%:%%de a

an encoder e seen t he di sk angul ar
regoialr gatttetn of Higheruares loiddr gl feflectivityor fxeimpiaryndetad of the

SIrEHTG: e ApIRRE 56 ERLe i LS SP R Hab Sy mg and wil
be HREOSSEY ?&éé‘?é\” dabitbSidvk e BAE ifRldhentatibhethd éh&kls‘peed
poi nted) of the optical disk 100 during rotation.

fea’mg&lﬁﬁ 61 enaidesoin @ihehmﬂ%nen@tlpﬂ@omeaﬁ@atggeq ﬁ:@uld be
prirlt3E i S ARPORANE Qidior AREhyikEM AN ABRred! NCe

e ang uI ar orientation of the disk
i Mi0024] T eeatatason Oadsbthe elxermmiayy| apticat diskt 0 alsoohclude

sy ALt oraniAlonoRBBear 1460 SR B e oo wi
be %éﬁ 'He%d\?ofhéc §Rk Uefr@%l&lérléﬁ@h@ﬁ FeHRIESH 1 ﬂ&ﬁ@%ld&ﬂﬁf&%atlon

nter s to pr an irregular pattern of highe
on Marhgular onergatuom éfd. adtichidisgctior enfatyerigiorting in tbe qelméer of

eSSl Sl SELBE PR B el o Bl

ponﬂeb%mmé wptival didke16@auvingsrotdtiore oThe dbguiirl deiestatioanetithe
printed onto the disk, or otherw se manufacture

dlSlﬁ os)zspcm@nbaéﬁm anagdi K8 i @prked épufbﬁt'ab%??gﬂ%ﬂ&?% §ince
mfoiﬁ‘gét@ﬁ tu't ‘fl?éeaﬂgﬁlgr 3}@% Q'té’tfdrPgP He &hgk %Phé@ fdirRatiorPabout

res se ara ed
thel agdnilar efléataltlbne)fathedabel regiopni hop siuzleg tBecimage application

proRarmoin 416 pramairugik 00, fe J8k AR drchudiRlfealurenet14
lncﬁf&%ufn%'idéﬂ 'a?égsaég)é’éécpaf ihfgvalsste %Qﬂndb‘ ant irfegfulsr pattern of

hin an optical disk drive by observing the features
hugmenanetdmwemgw reflectivily.e Exemplsire detgilel theesttugterelafgmolded

el T B e BT B R b a5 olow
Alte@lagvaly e afires 1F4could ibe sitk-serebnga mlprmlt@dvmfo the disk,
or gt%%onunge%);hgfglctugleg k200,

[0025] The exemplary disk angular orientation features 114 of optical
disk 100 include a larger feature 116 and smaller features 118 separated by
flat, light-reflective areas of varying size. Because the pattern is irregular,
and/or not symmetric about a number of radial axes, it is possible to
determine the angular orientation of the disk 100 as it turns within an optical
disk drive by observing the features 114. For example, where a single larger
feature 116 and a plurality of smaller features 118 are present, the angular

orientation of the disk may be readily determined.
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showi ng further exenplary views of disk speed features
202 and di sk angul ar orientation features 204. The
waele@g/0znTgl ar orientation features 204 of the BEDUSIH0N4/029077
di sk 200 are typically suited for application to a
DVD. n this case, the disk gpeed features 202 could be
read by the encoder 406 (Fig. 4) and the di sk angul ar
orientation features 204 are readable by an OPU 710

(W[Db@@]'FI%' oKigipnuBHhog&ial t Rieve péf @abe@bnﬂ cq:rtlc‘ée & 200,

as wll be seen in the discussion of
shommzmrtm axeswlayedews ehtiskesroed featuras %92 andi sk gagular
o e RER ek 284 ol Ly or R fcB 88 250 o e
secen@ lalllsxkr 200 asntyploatip stited foreap2lizhtioaytozeDYDr Irethig/ case, the

d
disKrapac EoalH [0, 202 opict be 789 LPE Rha ket Bobeigy #and the
dlst{ guraﬁsor@rﬂatw@&ur@@md@aré @a%ibb@ﬁ&:% BPBY 710 (optical

tion any desired radial distance fromthe center o
pick-up hsitppf theapplital kiskodriver BAOAasywill st seerin tha disgussing of
Fig. sk speed features. Wile Figs. 1 and 2 provide

exenpl ary di sk speed and di sk angul ar orientation

f ea[oozr]sr heptdw shepl efeatifres | 202 are ghodiar b ethd:@lisk speed
he di sk speed features and di sk an

featlbraA{ 2i(Fish 1) cBELIEY OB S ARARNTInBYeRAT A iultiavered
o) S R ROl S5SRS208 3B 4l
or hadai by od silkfs’cre&niagenpbimilpmmamtﬂaciudkg s;p:@e:&sf:eaﬂ' beedisk

andyfsr ety BBhied 208 mgy b8 ARy SlHRRAIE ™ ippation any

desfréamabirl disien&xaoRl ﬁfeycéméﬂeﬁ theapticasdsRROESaaRIg idside
saw tooth regi on 302, as shown. The saw t oot h regi on

or agsidechesdisl spesgdiestures.gM hilerzigeny afic2: pPipvidss exampiary
dlSl{ gﬁeg@% '?jt d%f( érﬁdl%&ﬁéﬂrﬁéﬁ&?tfeaﬂjr Y n&fh%?'tmfp?ementatlons are

e regdi avin anar sur
possitfie.e Fos dxaghyle, fHeedlebrﬁpeaStféwmwseamd Hiskaamguiar oﬁentatlon

l'i ght reflectd | ows a sensor, to . di stingui sh hetwe
foatuiigs S POEPMBIRN B 802TBUIS HBo REFraLres Bayidg: igfprmaton

preggﬁltm tH"be Pey seen in greater detail below [0029]
shows’ a cross-sectional view of the saw tooth

reqooasmg 6rnsgamarﬂlqrgsée/mWnsm\gmgsdeisdcw a fysivexeowtary
molrd%gi 8k nsar:}éeg fea%ure 6eg P om Fig. 1) or a molded disk angular
orientation feature (e.g. 116 or 118 from Fig. 1). For example, the exemplary
molded features can resemble a saw tooth region 302, as shown. The saw
tooth region 302 tends to disperse light, thereby greatly lessening the amount
of reflected light. In contrast, a reflective region 304, having a planar surface,
reflects light. The contrast between the amount of light reflected allows a
sensor to distinguish between the saw tooth region 302 and the reflective
region 304, as will be seen in greater detail below.

[0029]Fig. 4 shows a cross-sectional view of the saw tooth region 302
originally seen in Fig. 3. Such a saw tooth region may be used to form
exemplary the molded disk speed or angular orientation features, such as the
molded features 112, 116 or 118 of Fig. 1. Surfaces 402 of the saw tooth are
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exenpl ary the nol ded di sk speed or angul ar orientation
features, such as the nolded features 112, 116 or 118
wW@BooRiogL745 Surfaces 402 of the saw t oot h are8 POI/US2004/029077
per pendi cul ar to incomng |ight 404 sent by a sensor
or encoder 406, and therefoie tend to send reflected
light 408 away fromthe encoder. [0030] The sensor or
encoder 406 of Fig. 4 may be based on optical,

notww{du&né}wtoomsmwnémon@%enﬂb9@eseﬁ§8rejfﬁéﬁoweeaoe and
encoder 406 is configured to direct |light at the

the@(ﬁ@redand & send ozfleciedilight 408 ewsydren tb@ﬁm@ﬁet ess

of IDBFALIER, RERAG Gita e 40d B PR 4 904V pRLB SRS of Ytical
maghstic an@tther temfxnelaiggt i N dmimplesnéﬂtétloilﬁxe endodm'r 406 is
configuiet (o raetait SHNE A (R 10Re SOH G R GRS heRetyEen
less %@éc,?lg%"’\'egldh%ds&&ij 8l thdl ShNfsoth'URddde3eendea d?§k lspeed

epar at e roma region which is readabl
feanmell‘drz and tseigb| @s lye amoldiedi disk angwap OUIﬁntat@@Pteﬁthr%eﬂG

18, RGBPisTERBYE CofPrhaRAERbRET oL BPY e Ak fPatfieg. In

ond aglementstions #he epBbderca0bi rhégtbiﬂ |ddagdd b fated Felial distance
surface of the disk 100, which is returned to the

fromanibedesnten oh ﬂﬁ%fql%%ﬂp@nswaﬁ‘f@ frem ackgoien ézm%d% rggdable
t t

andidt yREle By, obBcagbk B ORI T5eR g, 7Py i, dncoder

406307y @B thntrentionad (eevdirtahecersic momacoltimatdthwarglaser) light

404,51 qoSer i SpbiteTt, Sllidiated ToPooet B ST Ephite gisk 100
Whl%h 13 %tﬂfﬁécb’to%e%ﬁ&o@e\"@%b@'\ Reettibn 8hltBe frefiedtRend@ifLue 304,

features 112 The nol ded feature 502 nay
butblehere’fn tﬂn@oreﬁﬁemrn%& is/aat Bubsiantialamtumedsiontnegencoder 406

gntt I)Cfgzor DVD. The nol ded feature 502 nay
79 a non-pl anar surface or

3d]3¢|b§05 Iali’ng 6 addé geleehidtick whovdhy @rﬂargedm‘trdctlg’at detail
teexa | e of Fli 5andc? the‘ -defl ectin
of 7 saponbeXTNPlAY Ml disk speed or @9 arwterﬁ%“ ) featvich 502

ap rélmgtdffvﬁq.taﬁwalﬁ? %gg il=B¢E féhgirma'i.on%f f%%ELR@QdIHQU'ﬂB 118.

com ng be substituted. The nol
Thé eadlded fesiare 502 ymampe biefMdelrbpolanaléms\ama plas@s foeming

a I gt Dy dhiaV Pnel o RGeS SRS Seam e cui NG =
not-biHar dafhes bf ight-deflecting feature 504 for deflection of light. In the
example of Figs. 5 and 6, the light-defiecting feature 504 within the pit is a
cone, but an alternate structure having a surface that is not perpendicular to
incoming light could be substituted. The molded feature 502 (pit) may be
scanned by an encoder 406 (as will be seen again in the discussion of Fig. 7),
which sends light into the molded feature 502. Because the light-deflecting
feature 504 does not reflect the light back to the encoder 406, the encoder
signals a processor or controller accordingly.

[0032]Fig. 7 is schematic view of an exemplary optical disk drive 700,
particularly showing an encoder 406 configured to read molded disk speed
features 112 (Fig. 1) to allow calculation of disk speed. The encoder 406 may
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feature 504 does not reflect the |light back to the

encoder 406, the encoder signals a processor or
weoeonwsoal7her accordi ngly. [0032] Fig. 7 is scheP&l/D82004/029077

vi ew of an exenplary optical disk drive 700,

particularly show ng an encagler 406 configured to read

nol ded di sk speed features 112 (Fig. 1) to allow

cal cul ation of disk speed. The encoder 406

addierdidi be eoafigyredets eahd ghe edisk QarngM dienteltiok fea@mégmm
orientation features 114 Al ternatively

(FigopD)- 7Mematwsé/ t8e OFY Fé&anmn é@dﬁﬁd tg read rre@ﬁ@e oF silk-
scré’é@%ﬂl a{é Iaﬂf 6rﬁ?ﬁ|§hb@h@eé %ié@%ﬁ%@z@ 'f%e Shted WitHRG %t r%‘?llge

ge W t oper at e
withdis \AEtHacEfntHEOE’\M mMaydg8ppedited, dH6edmbelogv.an i nf or mati on

f orl0R&AT2 Ak oERafDe S BiSihoGih,bdg 1FE erfiriSy f0 Bositon
the 38bE1Ki8e "V‘U40for?ﬁ§rkﬂ@| Clhd 8iskOTd0 ™ lstdtdely by RedBRI didéMndle

controller 708. An e is applied to the | abel area
motpy e/ Q6 \ghlcm)lsworttr@aﬂ N t:h@osmpdl@qcmlﬁom%ptﬁ\r@amage is
el e b4 ou a7 190 DR SO 4 b 10 B
plciauﬂ uﬂl’ed T ORU 0 Tl enavedsmidiallyi ogemlﬂnel lzbel ahen r1OBgm a

sledy 742 Riued P Seck AEStob T Hngne st Gantdel Fdeor awiching
de\)nc,%s e‘Thé%ﬁ%agtqu léid_?nadtt@)ethbaésa REAA iéé bySthféO@%éPbé&H\ 718,

a contr 22 or simlar svvltcmg devi ce.
whlpboeaq:tsrthemaémgrtplf@wm thet imagde. dAslaser 76 p,roeucmgéhe laser

beaid TS onaley bY Bkildlo o2 didbated toaho eV gy, o
r eqqdeB4E 1hYthHehex&plgpdpiasl dl‘o‘lCK}er@ 700} he/ Edcoler 406 is

exanpl e, the encoder. 406 can read data features 110
typiceily abt@"%ﬂ@?éh“%@ﬁ&!@@rﬁn theseisk faabisiradially éaside @r gutside a

t
ol AL B S0 P85 iP5k Shmeld e
encopler d8b chirs kel Gatat fetdteresatrtd (Flge 11) I\Mhlch h@or@mﬂdﬂkls)eed
eadi n

t dat t I
fealyian, A0BOT [ B6k5PRAUSE: ByRBIETR0G feayb. oo P TacBRiusRy the
endddeP oG Fadt d4th ﬂr@mda mtnaéaﬁéh ehetﬁé d?ftlcﬁpbﬁﬁdl 00 at the

features fromareas w thout nol features
sangé dimenthsit $he P Wet Wetshraasking, @amrltmge@ataforr ’e\ﬂpéﬂ @art of the
o tllggtg 1 enpl ary nol ded features that nay be read by

P hc ér are seen in Figs. - . The reading

[0035] The encoder 406 reads data by sending light 404 (Fig. 4) to
distinguish areas of molded features from areas without molded features by
distinguishing between the quantities of reflected light. Exemplary molded
features that may be read by the encoder are seen in Figs. 1—6. The reading
process results in signals conveying disk orientation information, as well as
disk speed and angular orientation information. The signals may be
interpreted by an encoder controller 724, or transferred directly to a controller
726.

[0036] The controller 726 may execute software or firmware 728 to
control the overall operation of the OPU 710, sled motor 714, spindle motor
706 and encoder 406. Firmware 728 code may configure the encoder 406 to
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process results in signals conveying disk orientation
information, as well as di sk speed and angul ar

w@ei0sn0sE83 on i nformati on. The signals may be PCT/US2004/029077

interpreted by an encoder controller 724, or
transferred directly to a cgptroller 726. [0036] The
controller 726 may execute software or firmvare 728 to
control the overall operation of the OPU 710, sled

readTaher molded sigkdbpesdt faatiiés dnd andedemoldéd dikk nedgdar
728 caode may configure the encoder 406 t0l0 read the

oriepiglign deaiuigs dded Fvavaesode nay@itn enablectheiQRY 710 to

| . . . _
oK B OPBRBSA el 0 e AT R or s
screenee o i_lmrdisle,atytmicmlyzmmin fiae: {eves regibod@P. pri nt ed
s e E e L
an ipBgWiInNgy B& a?pwaalt@rasn oEtd20 diskO Doty uFEd aith MBRRJEY/or

be applied to an optical disk 100 configured with

silk-pereaped diealuses sl R- ¥ d8AedOeattan et ToOVeYrdishxrientation
moffidich, HRKGRREE oot 00 M ATPEB e ffBmatin
usingrdroexerhplany opticgl diskedrgphavingapt eneddet 466.dTheeelements

havi n encoder 406. The el enents of nmethod 800 ,
of msdedr 3B edl B8 Xyplerisnied B EOERaL PSS CRE L W
firmivhfd W28 €or’ B otiREr R ftAlaRe rex%@tlféﬁﬁb? BREBUELEr BYocessor 726.

controller or processor 726. At bl ock 802, disk speed

At bfoskt8i2e disknepesd Geatdremand/ar disk angular oriettationfeaturgsare

oo BB} B8 B9 158 190, e Ml of s

featiestda@ 158 a¥ed @ deteninent aicediskr 10wek! dfidritateldepropeilg # the
disk drive_700, o r whether the user should be asked
optiga) disk grivee Oy S wihetherpthepyspikshould kehasked toflip dire disk
[ ' f [ j
ovef SIS SRR OESBRA RR. Mg TS ol PEtec
disksspeed feéatumes TH2 are auerprétdl, shesby prioghtingedisk cipeedodata.

not reflected fromare i t hout an j th_di sk spee
The {Kicotiet 405 s 0BG Flanled &7 ot BUBHIRLITPEY s without
and Wefh @Sk spsediiRGres aHd latslebighbRAN réspdhfcto BGeflbbifon
interpreted di sk speed signals, i.e. the disk speed
detegtadaor netdafeeiad: oA block 86, Hie éerpectsd disksspegsbeignalp, i.e.
. : . : ) .
the @%E@bﬁg% ?%Q%’gﬂq‘? %%dr g&ﬁ%&%ﬁﬁﬁe&e‘&s&%ﬁsﬂ l:‘;556(5"?)&/osend|ng
appropriate instructions to the disk motor 706. In general, where the OPU
710 is further from the center of the disk, the angular speed of the disk is
maintained at a slower rate. Additionally, the interpreted disk speed signals
are also used to determine OPU 710 operation during the label marking
process. At block 808, disk angular orientation features 114 are tracked to
produce disk angular orientation data. The disk angular orientation data,
which provides information on the disk’s angular orientation at any time, is
used in the label marking process. The disk angular orientation features may
be molded features 114 or possibly silk-screened features 204. The disk
angular orientation features may be tracked by either the encoder 406 or the

OPU 710. Blocks 806 and 808 define the functionality of a control procedure,
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710 is further fromthe center of the disk, the
angul ar speed of the disk is maintained at a sl ower
wo a608/03/aixli tional ly, the interpreted di sk speeRCEHUNVOI/E29077
are al so used to determ ne (PU 710 operation during
the | abel marking process bl ock 808, di sk angul ar
orientation features 114 are1tracked to produce disk
angul ar orientation data. The di sk angul ar orientation

typRalGlocdied '@Nlﬂﬁlﬁ‘ﬂrmﬁarb”fﬂ Wlbﬁgo?wiﬁﬂgsﬁgﬁg%ﬁe@@ QH{aafrom

orientation at any time, I's use mar Ki
thepemeoetes . wifhdhdi @R’Lhdguhgzrap@dlcaimrabf time fireager oAt blagk taao a

| ded 114 I l, K
cofigy i (e BF S LB BRI AR Sere I SRR Laser
ngmmmnbﬂwé OFalgeTt Pihapkd HRY cddtmEh @fé@tm@%réycnbh%n%ted by
710. Bl ocks 806 and 808 define the functionality of

heaicad/er Il@*afo@éagﬁwqﬂh?&w Uges tendisk spasas mfernaaitmr #om
obse%\gat ht[rﬁé)%mgk g{?‘%@u%i’ﬁr&oeﬁ% gﬁﬁadfskogl‘\é]tmglr r%{lge(:[g_’catlon

enco ng applicatron of t
mfdktndtionckor&l@)bser\m@hl oigthendiskeahglial osiedtatioh feltures 114 to

t di sk ked th 710, L
ctoiBRBlA e epior HMS st oL Bag (o lasPEdEPrf e OPU, as
we!é%@% loRferflin@thal@firdey oBS?étloW&‘/ tAE sldIMotSPREEbRroliiftthe

uses the disk speed information from observation
location pithei QR Fd0d features 112 and di sk angul ar

ancIPIBIERT s Ch oot Shetd SbHER” Bl Ry kB ™S00 by

whl@ﬂrzﬁn?@ptlbaln”eﬁsﬁ 00 Usdviied digkdspééd tregtures a12 GHY dfsktmgular
well as to determ ne the correct operation o

as
orlemefl%m depthes 1A mayohe rC&nrstrHeteﬂh e Theceiementy f m@h@ﬁ@oo

e R R e T

sofsmmeobrffafmvmmswlimm amniaruilfaktuangtﬂaalhtyor Aébtomki 02, disk speed

eat ur,.es be cons te The .el enent s of
fesiiEhod 2085 AEJNHE T CRIRECE Sia MR, a7 B5ed from a label
SIdéfotﬂhel o;ﬁrcsaﬂeah@ke Vadraithe bpcahidisks f M&ﬁf—%y@l‘ed such as a
firmvare W|th|namanufacturlngfac:lllt LAt ck
e

DVepthe @!n%q&m@e@deawéesjrr@/ he mejded dripi %mt@rﬂahiay@pt e g first
altégrh?hve té’e%ng%b YaeiCoRe tﬁggz‘?ﬁﬁ L90 &‘fé Gfés ﬁ'qj Obd Pr?o|%ed in

I céal |ca Iayere
theswrhn af sawDVYEoiht featdiesk (e p@eﬂoz Etﬁft lauges 3rraryd b%) mii éedecond

aqmgis ke 2t Rleck; 36, speeacr bl (6 ds SD22ohEh ABfdSaare
mtéerersed with areas without molded features. In a third alternative, seen
at block 907, silk screened areas are interspersed with area having no silk
screen markings or features.

[0039]At block 908, disk angular orientation features, 114, 204 or
similar, are defined, typically to be readable from the label side of the disk. In
a first alternative, seen at block 910, optically readable indicia, such as silk-
screened markings resembling features 204 may be defined, typically on an
outer layer of the disk. In a second alternative, seen at block 912, disk
angular orientation features are molded into the optical disk. For example, the

disk angular orientation features 114, 204 may be molded into inner or outer
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the formof saw tooth features (e. g. 302 of Figs. 3
and 4). n a second alternative, seen at bl ock 906,
wordodest7pits (e.g. 502 of Figs. 5 and 6) are PCT/US2004/029077
interspersed with areas without nolded features. n a
third alternative, seen at hbock 907, silk screened
areas are interspersed with area having no silk screen

markings o r features. [0039] t block 908, disk

Iayé#é‘%‘ﬁ'aab\m'o‘?él@ r rﬁﬁ¥ RafeldR® inld 4. radRdly Mingr IBEAtRN inRA €D
fined, ty |caII obereadablefromthelabel si de

or D)!Dﬁﬁd(in’rsmadmgdoﬂh%ﬁn%ﬂdﬁir‘?ﬁ)@tlve seen at bl ock 910,

P OGRRUA BRI AP o451 ) 5

may l){j@ colatyd omtlamrommn-v{lrmal;re o‘iategm dIF$)k exampleecaotlwrmally
alternative, seen a ck 912 I S
reagiieciialing Fiaihe dreled, Beranualorhachs hudbapaly an ipage

by r%%%tu?dﬁﬂ@'o%atlgge di sk angul ar orientation features

nol ded into inner or outerl2 |layers of
a wd]Akhomh tlm/dbelqwrejbas ibeeo descebedin langnage specific

o SR bl S3u e 2% Bl g na

thet Bepériiel slailfis Ofird heotofitviiteal tdli the spycifie tem:tn@@ Wirt Steps
an OPU-witable materj al For exanple, a thermally

descebed.i vRaghes ithg S(P%‘F'f!?efec?é%ﬂﬁse@“d & Bl SKEHRaTY fPHES of
imp%orbjﬁrgcﬂ"nﬁﬁﬁfﬁydlsaoé eFBV E Fe@ctfbﬁ@&ié%nPé@%Hocks

|sc sure describe anguage
of thpeflowf |c_hagmm$ Ny beamerlf@mad &% parallebwﬂheacl:tmﬂm Qb@saﬂ@bd in

otn eS| the BT PR HACH | o e IGERS GoeT ot ey be

dlst%ﬁfew h‘?cé n%’ﬂﬂ&rwh’bh ea@éwe\tés GackiBAs Wi it thAPSne bther
exenplary forns of inplenenting this disclosure. For

blo@x afpdefurirer whiletélement ot theh Bethedpfiselosedrarerstendeg, to
rams y I t .
vo BBy T BB e, AP ook B8 Lofpyte, o
pro@éée@rlﬁéiaﬂa@lei @fstruetionsy podomhed Iblyban:emplutesr andyan pescessor,
whi ch associ ates actjons wth re than onﬁ ot her

typisatic Hocaied Mithithed Priptel, deadiige O & CPRWPURIr g frocessor-
rea%ﬁl%l ﬁ’!@@laarsﬁch nése'&dR‘é)l\'}’lo BEGO'ROM, '\No@lﬂybéeas'prr@@rred
I's anticl pated that conputer-
mepnsoésaﬂomma@alﬂlmf pars of ltlm nmtbod$eAﬁdﬁl®Ballbwblle reference
has %nEHtr%a e g(io PotR' EDE2R4 DVDs, most of the elements described
herein apply to disks generally, and optical disks particularly. Accordingly, the
references to CDs and DVDs are by way of example only; such examples
being are representative of larger and more general concepts, typically
involving variations on, and/or improvements of, any type of disk, such as an
optical disk (e.g. CD or DVD). And also, while disk speed features 112 and
disk angular orientation features 114 have been Iillustrated as distinct
markings, they could be combined, if desired, in some implementations. Such

a combination may be more efficient in some applications.

What is claimned is:
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4. f r orhhenepiier] slisls divi6j

typically located within a printer, reading froma
conputer- or processorreadabl e nedia, such as a ROV

waele@g/0ar74CD ROM woul d be a preferred neans of PCT/US2004/029077

performng all or part of the nmethods. Additionally,
whil e reference has been nadi to both CDs and DVDs,
nost of the elenents describ % herein apply to disks
general ly, and optical disks particularly.
Accordingly, the referencggafyy® CDs and DVDs are by
way of exanple only; such exanples being are

. r eprAss opticalidigk dfivé &fQBr camgrisinge gener al concept s,

of " et @ofer BB LR R A s kR i ok (e g, oD
or [RPPUNTH @) t8appiah dnebé k16Deeth E6atinY Rfthid 2Rbel region
di sk angul ar orientation features 114 have been

i |1 ust rat@§6xef theseplicad digir(@PAy@Ndt hey coul d be

conti . 'r ¢ : tati

o Efcntts 08 ol e MERLBIRAA (e ) B e
appl i ciat i(j@:ftk:a(le(ﬂO?())%i airegidn @isﬁﬁctcftdml‘tﬁ.e]%tl)é\rregion (106)
optical dis iV , ,conmprising: a spindl e notor
(706) to ﬁ"’ffrw {;‘ﬁ:r%@fplefﬁn aisglg‘p(eﬁa@%?a-an OPU (710) to
apply an imge (108) to a coating within a | abel

region ( 06) of the optical disk ( 00); and an encoder

2. (4068)he opticalgdiskddrive (7Q8) kofdtisikn dpadiereathe esceder2(t06) is

the SR Gohufiofli 1O gy RERLED Blsflodirii®s 110
speedoldadawiti#in tAdeegiph idigtinctfrom Ghel (46e(régn @D6Y! ai m

1, wherein the encoder (406) is additionally
configured to track di sk angul ar orientation features

o { naTHE IO RSB Ml EPUTITY

1, wdslitonalyheontiguréd 1@)rack diskliangalaaldriendatidn (L4 dehitores

track . di sk an ar_orientatij ( 14) features defined
Wi t d(eﬁ‘nﬁﬁé"’mgg{"eja&ﬁ 6‘?9'?5(5@&4. The optical disk
drive (700) of claim1l additionally conprising a

control procedure (7288 to coordinate di sk speed data
0) of claim 1, additionally comprising a control

procedure (728) to coordinate disk speed data from the encoder (406)
with the OPU (710) during application of the image (108).

A processor-readable medium comprising processor-executable

instructions for labeling an optical disk (100), the processor-executable

instructions comprising instructions for:

controlling a spindle motor (706) within an optical disk drive (700) to
regulate angular speed of the optical disk (100);

interpreting output signals of an encoder (406) resulting from sensation
of disk speed features (112) defined on the optical disk (100) as
the optical disk (100) is spun by the spindle motor to produce
disk speed data; and

marking a coating on the optical disk (100) with an OPU (710), wherein
the OPU (710) is operated according to the disk speed data.
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with the OPU (710) during application of the inmage

(108). 5. A processor-readabl e nedi um conpri si ng
WQr@se3Isas - execut abl e i nstructions for | abel i NBCHIS2004/029077

opti cal disk (100), the processor-executable

i nstructions conprising instyguctions for: controlling

a spindle notor (706) within an optical disk drive

(700) to regul ate angul ar speed of the optical disk

(100); interpreting output signals of an encoder (406)

resulting fromsensation of disk speed features (

12
6. ot PBEceRSonBagEbIe ModBIas TEhe0 ¥ CRiTa Staraalisied Skther

(10 | Sug; y the spindle notor to produce disk
spe@%ﬁt@at’ugﬁggﬂg marki ng a coating on the optical disk

( 10@ackinghdiak BiUldr7dintatidre fezitureshid 1GPWith7the) OPY (710) to

oper at ed accor di t he di sk. dd .14 6. A
pPocessorp-r? 'é‘EFa‘B'JIgg %%H %?ﬂ%ﬁ%’é’i’ﬁf@ﬁ; 3 i 2I aims

COMPRArRIHYOhEWdaERG Usiied tHecdise Bﬁ%ﬁlﬁf oriéhtaih Rigtali sk
angul ar orientation features ( 14) wth the OPU (710)
to produce di sk angul ar orientation data; and marking

7.3 Mot Ay AR REGA S OB grvr

conmpidtRictions ot her instructions for: tracking disk

angul ar orientation features_(114) with the encoder

( 4o¢l)ac!<tmqo¢'§hm%rswl%mamrafeaévﬁeérﬁwa&?Mucrﬁ?aﬁn%?ﬁl&r (406)
mar Ki ng ' ' 2 @ orientation
data. 8. ttﬁ%ﬁgmés@%lr(%?‘ gg%&wlgn%é%buﬁﬁg’;& recited in

cl aimarkinghthesiaatingeusing theodisk aggulanpriestasionsata.uct i ons
for: processing the disk speed data to determ ne tines
when speed of the spindle notor (706) should be

8. I ncreasBdesetst-rebABBleMMREitife asPassitedf il faifPis)divkerein the

not or g70_6) shoul d be decreased to maintain desired
speaontrglling ganapisasdnsirdeliisifermedi um as recited in

cl aip%ééss‘f‘ﬁf&ﬁé. Histkh§peed data to determine times when speed of the
spindle motor (706) should be increased and times when the
speed of the spindle motor (706) should be decreased tfo

maintain desired speed.

9. A processor-readable medium as recited in claim 5, wherein the
interpreting comprises instructions for:

distinguishing between first and second signals received from the

encoder (406), wherein the first and second signals result from

differences in light reflection corresponding to presence or

absence of the molded disk speed features (112).

10. A processor-readable medium as recited in claim 5, wherein the
interpreting comprises instructions for:
distinguishing between first and second signals received from the

encoder (406), wherein the first signal results when light is
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interpreting conprises instructions for:
di sti ngui shing between first and second signals

wo ewsioyigds from t he encoder (406), wherein the PCT/ES20041029077

second signals result fromdifferences in |ight
reflection corresponding to ﬁiesence or absence of the
nol ded di sk speed features ( 12). 10. A
processor-readabl e mediumas recited in claimb5,

wherei n tRectRUEHAT §1ARELEBUHRES (1Bt A ith8Nsedofll: signal
di stingui shing between first and second signals

recei ved resulis whendight isciefleaipd)by aﬁavvetonthf%eture 1(302).
signal results when light isl15 reflected off a

mrrored surface (104) and the second signal results

1mhem | p@tesssr-rezidadid efedivima ssaveditet hin fdaimirs (3erdin the

11. A processor-readabl e nediumas recited in claimb§5,
wheriBfaipietiag; Ganapines: INliuetionsfPSes i nstructions for:

di st'-g@rgb' b SANREN fifder a,irg5 C ' ;

recedlhve Lﬁ%‘)‘ﬂ tﬁe encoglkgért Q%G , O\iﬁer% r?%t gg l??%tfrom the
si gnal r esngdderw#d6), wiiereinstheefiirsic sighabfrésultsmwheor ght is
surface (1Q4 d.wher.ein the sec signal, results

ahen | | gETEISELRT AL FUORA SOraraados) prg atsyEiny e’ second
pr ocessorgigRaIdebliks WhehUighe® refettedthy & niidddbi® (502).
wherein the interpreting conprises instructions for:

di sti ngui shing between the output signals, wherein the

5P RS B RN S Y 8! erin e

refl’ec
sur fiaterp(ctiv) comlp dsemninstroctidms fonat i ng on a | abel side

(704), of the dis 100). 13. An optical disk drive, .
(70 l?tlw@lﬁmgibéw%ﬁeaﬁ?@ %P”@_B’HPE[% Whegeln thg; QuUIRHt signals
whi ch a spidngkgodBicdl withORVeRP b SighP r@ﬂéétﬁlﬁg Witl§k a_region
(100); means for gathering disk speed data by tracking

di sk speedefirest anes ntirrep pudace (&l oadjakentoist theatoatingkon a

g%ggg.aznfgl}& QRLI584) &R dik GBYN by the spindle notor

13.  An optical disk drive (700), comprising:

means for controlling a rate at which a spindle motor (706) spins an
optical disk (100);

means for gathering disk speed data by tracking disk speed features
(112) defined on the optical disk (100) as the optical disk is spun
by the spindle motor (706); and

means for labeling the optical disk (100) according to the disk speed
data.

14.  The optical disk drive (700) of claim 13, additionally comprising:

means for tracking, with an OPU (710), disk anguiar orientation data
defined by disk angular orientation features (114); and

means for passing the disk angular orientation data to the means for
labeling to create an image (108) having a desired angular

orientation on a coating on the optical disk (100).



means for |abeling the optical disk (100) according to
the di sk speed data. 14. The optical disk drive (700)
w@Rooshzu7es 13, additionally conprising: neans fRECT/US2004/029077
tracking, with an OPU (710), disk angular orientation
data defined by di sk angul aggorientation features (
14); and neans for passing the disk angul ar
orientation data to the nmeans for |abeling to create
15an THReGHtichPEisk irpive o8 chirfiers, beditdngly 8smerisipgt ati on on
a coating on the optical disk (100).16 . The opti cal
di sknennsy donbftragkingn withdan t eesrdary (4Wprmelded: diskamagular

f t i it . :
angul ar_SrEBiat BatPegtEPHbeattapidl, HGHe ST Sroa on the
i nsi de awpécaladisk (100 repthatdé bgtisskOPL)®) predudeadisk dmgular

an OPU, to Hi,duc di sk, angul ar orientation data; and
means f o"g81ARN IR/ angul ar orientation data when

mar !ﬁilé%saf&oﬁgiinggtﬁwlgﬂsikeaﬁ@&lbp%Jrieﬂ'taﬁbn( 48R) whkh nfdiRing a

optical disk drive of claim 13, additionally

conpri si wgating anshe optipalslislsCliody. t he di sk speed data
froman encoder (406) to determine tines when speed of
the spindle notor (706) should be increased and tines

16WhemHehshtRBEERK frivelte ciiinnH, exdditiopally é0fprisimgul d be
decreased. 17. The optical disk drive of claim13,
wheeeans frr ProgRSSING ithg Aisle spagd Halk figmaah gasader (406) to

conpri sesy S Sk "
second s ?jg? F]%F@H? éﬁésvgig %P r%%%g n&etﬁgo%g'? %8@ ﬁﬁqgfgﬁ%md
the firstheamtreassshdnditipmed svhemsthe speednadithé espimdlesmotor

in light l ecti correspagnding to presence or

absence 5?8%% ‘Hﬂﬁgs&%ﬁﬁﬁﬁggpeed features ( 12). 18.

The optical disk drive of claim 13, wherein the neans

for gathering disk speed data conprises: nmeans for
Thege

17di st tigmil digkpstiveeaclainy 3, witkregeihenneans fan gathering disk
r ec%ip\égg data comprises:
means for distinguishing between first and second signals received
from an encoder (406), wherein the first and second signals
result from differences in light reflection corresponding to

presence or absence of the molded disk speed features (112).

18.  The optical disk drive of claim 13, wherein the means for gathering disk
speed data comprises:

means for distinguishing between first and second signals received

from an encoder (406), wherein the first signal results when light

is reflected off a mirrored surface (104) and the second signal

results when light is reflected by a saw tooth feature (302).

19.  The optical disk drive of claim 13, wherein the means for gathering disk
speed data comprises:
means for distinguishing between first and second signals received

from an encoder (406), wherein the first signal results when light
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w@ 1@4)p3amtl t he second signal

20.

froman encoder (406), wherein the first signal
results when light is reflected off a mrrored surface

reflected by a saw tooth feature (302). . The optical

di sk drive of claim 13, whergin the neans for

gat hering di sk speed data conprises: neans for

di sti ngui shing between first and second signals

r ecei veds frefieoted offe adeorddddafacenti®dy andtviserein tie second
signal results when lightl7 is reflected off .

mi rr or ePIGRAHERIS Whay ﬂ%ﬁﬁfds\m eled, t?emé’gggrﬂ?%ﬁo@lal
results when light is reflected by a nolded pit (502).
20. The optical disk drive of claim13, wherein the
meafte bpticaj aliskedrivegofdiigikn 4pewtiertin thamepns desgathering disk
for_ disti guishin bet ween encoder sensor outputs
asﬁ?ﬁegti% JaiOmPrIS% els of light reflectivity within a

r egheanslebi ﬂ%ﬂn@@isﬁin?‘il%%t;ﬂeeﬁuéfﬁ@d%r (stBddr adimeenissdoiated

coating on the disk C _ _ .
with levels of light reflectivity within a region defined on a mirror

surface (104) adjacent to a coating on the disk (100).

results when | i gheCT/5S2004/029077



