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WD 2004/ 109677 PCT/ US2004/ 015998 5 SPEED CONTROL
USI NG DRI VE CURRENT PROFI LE RELATED APPL| CATI ONS 10

wohos/ped7ent application is a continuation-in- paruseio4/015998

U S. Patent Application serial no. 10/347,074, which
was filed on January 17, 2003, and titled "Radial
Position Registration For A Trackless Optical Disc
Surface", and which is hereby incorporated by
reference. 15 BACKGROUND An optical disc, such as a
conpact disc (CD), is an electronic data storage
medi um that can be witten to and read using a

| ow- powered | aser beam Optical disc technology first
appeared in the nmarketplace with the CD, 20 which is
typically used for electronically recording, storing,
and pl aying back audio, video, text, and other

i nformat i di sc
(DVD) s Shom.PORTRDL USING DRPEEL RENFPABELE O 50
is generally used for storing and playi ng back novies
because of its ability to store nmuch nore data in the
same space as a CD. 25 Conpact Discs were initially a
read-only storage mREUWTECIPPIICATEINSi gital data as

a pattern of bunps and flat areas inpressed into a

pi ece of clear polycarbonate plastic through a

conpl enispatehbagplicatvg iprooatisuatidoviepart,of LaBePaigat Application

gogiéﬁ i@@iﬁ,&?% gnc nv&%s? 'fatral 0031[ éaqua%daﬁﬁeas‘Radlal

(R’B}lﬁceﬂ%glaﬂnét&)rmﬁoﬁﬂraakldsmpﬁh& DigeBurPdtel” eavrd Wiaibh & hereby
\%20 4/ 109677 PCT/ US2004/ 015998 2 Met hods

‘B?OrP 39 PG SIREMABN- dat a si de of such optical discs

with text and inmages, for exanple, have continued to

devel op as consuners desire no conveni ent ways to

identify their own reco% ﬁ«iﬁé@@D Basi ¢ net hods for

| abeling a disc include physically witing on the

non-data side with a permanent 5 narker (e.g.,

Shar pifn epticatrdisarsyshi as iangompactadisap@D)s s @heelebmmd: data

gﬁﬁrggg rﬁéaﬂﬂw tlHt tBe t\m‘:t’rteﬁ - 4R ?ee?c? %gler; f g{i\ﬁ.p‘ab\é%d laser

ySical deve
itrqainerr@ntlaai dinc ﬂechnolmggrﬂrstcamlea@ﬂ ipl tag enarketptdcedeith the CD,

r@?ﬁ% thﬁrgi;nqliyl usoe;(dhé S{t%gwbcgﬁyqeéor}&ngasto(?ﬁ(\s aﬁg aﬁy?rﬁg back
audio, video, text, and other information in digital form. A digital versatile disc
(DVD) is another more recent type of optical disc that is generally used for
storing and playing back movies because of its ability to store much more data
in the same space as a CD.

Compact Discs were initially a read-only storage medium that stored
digital data as a pattern of bumps and flat areas impressed into a piece of clear
polycarbonate plastic through a complex manufacturing process. However,
average consumers can now burn their own CDs with CD players capable of
burning digital data into CD-Rs (CD-recordable discs) and CD-RWs (CD-

rewritable discs).
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wequeloys7t 0 | abel ing CDs and DVDs. A | abel

use the laser in a conventional CD player to mark a
specially prepared CD 10 surface. Such nethods apply
I MageTaaL0e15998
rendered on the | abel surfacg (i.e., the non-data

side, or top side) of an optfc di sc by marking the

| abel surface with a | aser beam al ong concentric
circular tracks around the disc. For each track, spots

of ¢

O IS o BRI 89h SR BB et anc
timagrs, TPREXABPR, |faﬁV@| cypiaped 3o davelwpam@besmmer&dqiwneemore
t&nv&ﬂéﬁtﬁmgé‘%v"fdﬁhtl&hﬁﬁ '&En'ﬂec@@%ﬁsdlgeg. tg%sﬁmrqéﬁods for
(1.e., the Coating o O réespond (i.e.,
daleligg acdisoincluds physicake myiing porﬂne hen{dataeside Mithves permanent
t ' f ] re |r I

2 gw@g o@gﬁ ﬁg@@ﬁar&{@rgﬁ@tﬁ outa ne%paer*iﬁél{éﬂ $het BR§ ticking
ribtoatd dhal napdaia aideurhdye odist. he Odiprndhysicadt markirgp rdethods

ks, e Sforhi BB D Ce REhBERCAE: BEdied IR re, e et

dhémmlmmmtudnsfé*hreeﬂ ﬂmrt‘nal dye trahdferefriettedds. eBUIDdH‘TeSB methods
prov de _s eed sens 18 .fee ack tions

Rl BT T preov el Baa o HoB o, 0P8R hPased CO
SRINB08E. sugtmaiahod%tamrpe@ﬁnyr:@ta@telmmabsfemGMDs on the

i nt & Re8! 7395 540 PR S RGOSR s (e 1PBRLBAIEES LBurkie hon-data

adides | B did)adfi M abticHd REShS HkiAG ted RARS suffhcd wﬂhea laser
conducwe to marki ng the | abel surface of a disc,

RRATL AOBB CoNERTa ERORISTAGE AU Kb (I T eSbriGisks Shals of

tRstaRVsiZ2 HRd Hplitd &Ry AecrbACY- b){ Trhhen@g‘e@ra%co@ kS the
reliable and refeatable Speed contr i S needed

SoRKIngoda Torite! Uapboahe T5t9anal Eheemakrie spindlentg adjusted to
Iaafrr%?@rcd @it ftl'i@ﬂ?ﬁeh?ték@@%r b HFedih (), ﬁ%tcfo%ﬁhq_@hstﬁe Idfsc) to

used enerate a drive current ro |
daspat (.er. ohange ealerble thp sineeay from ath% tasedl Eomsver, the medla

JEBS LAl e 1 AN SBEL SRTR P £ G
DESORIreEtianal GPeatHECORARY 0idBe SmldeHmO’@ane reference

e o G5 S akhe SR A ndbBib0 :bhasd ISORUAR an
antegpl positich socodsdi as itmNatorgdiyesmethod. Three built-in Hall effect
encoders provide speed sensing through 18 feedback positions that exploit the
rising and falling edges of the Hall sensor signals. At typical rotational speeds,
on the order of 1000 RPM, speed accuracy can be adequately maintained with
this degree of feedback. However, at slower rotational speeds such as speeds
that are conducive to marking the label surface of a disc, the number of
feedback positions from the Hall sensors is too few to maintain speed accuracy.

Therefore, a more reliable and repeatable speed control is needed.
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Fig. 2 illustrates an exenplary enbodi nent of a disc
drive systemas a 15 conponent of the exenplary disc
wordi4a0ovdEr ki ng systemof Fig. 1. Fig. 3 illustpraras2@mo15998
exenpl ary enbodi nent of optical disc nedia having an
exenplary reflectivity pattefn. Fig. 4 illustrates an
exenplary timng diagramthat shows an exanpl e
reflectivity signal, its corresponding tim ng/clock
signal, and an exanple Hall 20 sensor signal in
relation to an exanple reflectivity pattern. Fig. 5
illustrates an exenpl ary SUMMARYUrrent profile. Fig. 6
- 10 are flow diagrans illustrating exenplary methods
for inplenenting adaptive feed forward spindl e speed
E)Egtch %n%ﬂlng iafdé/dnsqomdm T;hgalféb%llngid_éy@‘t grﬁnopziaap&.&\_l icBlded to
, eryi ew || owi n iscussion i s
dengtate @ g&:‘l’ed?‘g@’\\‘é’&%\(&ewgﬁﬁ ﬁ?{@’es%f r%fﬁ%l %6%%?%'&9 toa
tpadid afdtdd hadr@eoRt inamtaifli 5 fotatipal bpeedoyf BeCoitRbEHXC in the
controlling the rotational speed of the spindle,

FRsENeRIPHPE JiMiRg INRIMARBRN- A di sc system generat es
timng information by reading (i.e., with a laser) a
reflectivity gat tern WO 2004/ 109677 PCT/ US2004/ 015998
4 | ocat ed on BREF RESCRIPFIONOFRH IRAMINGS sc. The

timng information provides fine timng increnents

that enable the systemto control the spindle speed at
very ThewsdaRd ieferBuice myindbdreaarai mgpdp taseghdubehsydiaguings to
refords lIr]ﬁl%e aver age drdi ve, current applied to a

JEIShNE kECoMmPLNeRis AAJPaRS f i ne tining i ncrenents

whi | Z@Angilmmerﬂ emge>'@erﬁ;alaifyic quwls.d mredraqhamir@(rj@:cst@mi ngl e
speed._. rive current profile enerated. fromthe

* boor i HlIbHERE ARG e & diredEdatem as a

dRihfponkhooh thielekempRBPEEC hrtia MERGRY Sytdaof Flye 1cur rent
values in the profile with aﬁsol ute an%iul ar positjons

of th&Gp HetetesarexeRplane sMROdEN e Orfisal dirpMmedia having

Hifle ol 8y TERIBLNR pARGRT has access to the
reflect|V|tE$/J &Jrattern on the optical 10 disc (
&

when e 4 4 aﬁeg_%exemgl%émi%éiagméh@fSftq?r@g'ahsee@mple
AR gy KD ol ik 28 gk s o
pensPn signalimieiation tolge exgimple eeflepddly paliene si gnal edge
data reeee Nsdratd LR exemplary drive current profile.

Fig. 6 - 10 are flow diagrams illustrating exemplary methods for
implementing adaptive feed forward spindle speed control in a disc media

marking system.

DETAILED DESCRIPTION
Overview

The following discussion is directed to disc media marking systems and
methods that facilitate optical disc labeling by accurately controlling the
rotational speed of the spindle, particularly at low RPM. A disc system

generates timing information by reading (i.e., with a laser) a reflectivity pattern
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Hal | , sensors keeps the angul ar position of the
spi ndl e properly synchronized wth the drive current

wonof4itlogs7715 Exenpl ary System Environnent Fi g. PAT/US2004/015998

illustrates an exenplary dis% medi a mar ki ng system 100
suitable for inplenenting adaptive feed forward

spi ndl e speed control. The exenplary 20 disc nedia
mar ki ng system 100 i ncludes a disc nedia marki ng

d@é@t@@ o.’#gﬁe ARl @}d@' beah agt.cdﬁwsee T%% AE& ?nféirin?é%iomb\ﬁdes fine

evice 102 can | ement e
é,trran@mr@m@n’@ptbat aﬁfé@e dfesy ﬁwemoto ¢ty thﬁgsmn@;u@ shegrat very

Al SR PRIk V‘ﬁqugté” ?eanqhgcphré@g' s{férﬂ grgggr%l's Ctﬁe %r%gfé‘ drive

be integrated fan op ra pla
chirest apgplisd sa apmdiet ailotar atcﬁqmcqf tbes‘me(tmm)wg pmqyments while

t d I t

nt@f\télrﬁn K ﬁﬁ% aro?téttérfél %%fdé ?%i%faelcgg A g)lezgldﬁén’r) profile
getemted O e (rerdedudrivadugredt yelues Sodhdew sigabl ed@d data

I

SO PEL PBerR i SynatBhiEs A Sy e B 0 (Rl it
psbkete aaglﬂ?ﬁ} R@Mamslofme smmyeat\/ﬁlderam&ddamd@rmase is complete
equi msntt n Io esr%onaSt ngtﬁﬁrc}iw a D (di tal,[l '
AL BE Rl o8, oy B SRS 45 0RR Whedvinf oiggn i, el fbtica
endo . .gemien Deskaseredi mfgigmgutm laheyY iacen ib?ﬁ'\ei gy dns current
one, or. sors e. 0., 0 .
a8 oRed B FESEISRE st ens Sufk ol Pingie meter. The drive
RIUGeRS BrofiRy mem&:Nﬁh%%Mcu@Q@e?ad While 5@2@ @B@%Ql%ceﬁved from

instructions.to contr %IOI’] glﬁ i sc nmed

Rk peRpoiR PeRs s an ar E% e Spintle eReHY synchronized

elifCheive cARentGsBREL i Nng devi ces Di sc nedi a narki ng
device 102 can be inplenented with one or nore nenory

conponents, exanples of which include a random access

menmory (RAM 108, @emfﬁf\(%&%ﬁgémﬁrdﬁ%n@e 110, and

non-vol atile nmenory 1 any one or nore of a
read-only nenory (ROM 114, flash nenory, EPROM

EEPRCMg.of fiubiratth 3 SR dgy hfial AnGan s AEhiUff eiabie

rranetlc or otlcal storae SucC
Har uimdemlenumg aéaptarerfag@émmrd apledleasneedmoajabl eTha@xemplary

e doPanlitts o Ymerig e il (12 and
datiapky aeasige 19éc Hidmei diss nmedliss marking devica 302 carh bermpleorented
ﬁagd{aosrtalgc%%néuacp%hg\?cec SQVI&Q %raltabglﬂ\d 9158 rnq&} é on {e%atfyeﬁ/c the
disc media marking device 102 can be integrated as part of an optical media
player or drive, such as a writable compact disc (CD) player that is implemented
to label an optical disc as well as record data onto a CD-R (CD-recordable disc)
and/or a CD-RW (CD-rewritable disc). Such writable CD devices may include,
for example, a stand-alone audio CD player that is a peripheral component in
an audio system, a CD-ROM drive integrated as standard equipment in a PC
(personal computer), a DVD (digital versatile disc) player, and any number of
similar embodiments.

Disc media marking device 102 includes one or more processors 106

(e.g., any of microprocessors, controllers, and the like) that process various
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mar ki ng devi ce 102, graphical user interface
i nformati on, and any other types of information and

wdava/wed7at ed t o operational aspects of di sc nmedras2004/015998

mar ki ng device 102. Alternative inplenmentations of

di sc nmedi a marki ng device 102 can 15 include a range
of processing and nenory capabilities, and may incl ude
any nunber of differing nenory conponents t han t hose

lhéﬁ%ﬁtlbﬁget@ dhtfdl Gne bpekdtivh drRgia 'rﬂgrkﬂﬁv Fﬁcé‘r%z and

i ncl udes firmvare conponent 116 Iﬂﬁg 'S
a@r@mpl@ucm\@lm othensglegtronieland compribiag devieesv @@4 megsiia marking

V%é\}ke qto?eﬁaﬁ%g’c?ﬁ% Rhientdy %ﬁ\c g@dbna nMBte kh%%g)‘?vdo%onents

SucC as a conponent of processor
mmmwoﬁwalchanm Engem @smsal manory YRAM) Wi0Bha diskstorage

di nat
TR, B G R0E ko 1908 ) D5 ERE Bl 605 Bl ony
coar@nhREWo d i drfteshgneyooryt EBROM, lEEﬂROM eér.f.or m such
t t}
oo IR Storalle HREICB A 3K Shlue iy 6o P roRbndlRi i patical
netomage delbeandcreas e Unizetidisk dove cesmgnéiiy tapHa recopdablée aad/or
t]
TreliACTE SBMELEERBERER)CS T BEE R AR s, The one or
dewenmehﬁlﬁyh b:pnqiolnetmsr]:g‘oviaié :d@tas '::sihomgﬁ fr&cﬁa?léms lie store various
t ha urn a ow e.a ca rogr ans
(Bt MelipRcadpr et SiClved £OMIIRANGY delrrBeton o8f s Media
trhaﬂqr@(@éméso eE1C|)2 f@@?;ﬁﬂcﬁdl 'fS%“" mtynfaaé @ﬁbmﬁmdnnahwdﬁy atHenBRles of
n | catl on an e I oc
1551”%@3?” oar\"lodIO siata rglafed Br PPﬁraEQﬂﬁ ?%ﬂpgcﬁpﬁﬁs F'LS&t mgHiaq puarking
V&M%zloﬂﬁér?\aﬁ’\@ iR erraldO9dis® mEaR: nahéhg 88/EHM02 can

application 120 generates a | abel desj g@vuser
i RElEPe & Eangenef prepessingy PRy Msmely Garabilites,iand ey incliegs any

Murﬁls\eraof%nr@aﬁer%%oﬁq@nbﬁmhan tmafmds@ra{%% lh%ﬂqr ed

di sc Ia such as on an cEﬁlca di sc. user
can stkié@megdla maridngeevipe 403 ingy oﬁ&rmwrﬁecmpoaentﬂfithat

bkt ﬁ‘n?%nHéWtQ@ asOf Ip@ﬁﬁéﬁ? ‘P%lé?nor? rﬁ h9iskdthd RINOROM @14 o0 with

graphi c or symnbo or any I nation thereof
cotbar @omh@wentawecﬂlscc mega r@ﬁrlwnged@mm%tsgﬁlﬂ ase quraoorfeneOf a

| SPBEES I %%SSF;FPHw?J%pﬁ Lbc Y a%ﬁﬁSI %eoﬁétﬁﬁut%?%\{ihg@ig!: media

i'mage created W n-user In
Irperking @e‘od&;d@Z b dmrdinster eraemtubnsl al‘dhb hardam'e vdthiradian anedia

RSP ANeo? 28 chRalR e RS B oo T B ucr
seperatiensdi sc nedia 218 (Figs. 2 & 3). For

An operating system 118 and one or more application programs can be
stored in non-volatile memory 112 and executed on processor(s) 106 to provide
a runtime environment. A runtime environment facilitates extensibility of disc
media marking device 102 by allowing various interfaces to be defined that, in
turn, allow the application programs to interact with disc media marking device
102. In this example, the application programs include a label design
application 120, an image processing application 122, and a print control
application 124.
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exanpl e, a continuous tone RGB (red, green, and bl ue)
rectangul ar raster graphic of the |abel inmage can be

woamaantaad to the concentric circular tracks. PTDAIS2004/015998

curved raster is color mapped and separated into the
printing color channels KOMY (bl ack, cyan, magent a,
and yellow), or grayscale. This data 15 streamis
formatted as | aser control data and is augnmented with

ot her I C o) ' redi .
mar Ki r@% éé@cdees%{%ﬁgtg}rnl %?gérﬁé;%tg%haglﬁ%f‘ﬁ%s'@fg%er interface
mf for displayiogsdisplag dgviceAl0dafrem Which & sisgegenatreate a label
t. r&rem' . (o) LlLer.where t

l@%@e‘i?ﬁe&%{wgg%ar seé oce'ﬂ%%?’r%fc(ﬁa% é’ggh({r%%lnég%anﬁjssﬁ{ can
Apeeifnadi vileywise hdrageandeiop itextciar bitrap iage Ksr agkdreund, a

TR B35, 3 itable 3ha5RBE, abifch 4y ShfreGeh HelBorto Feate e

pebelémagagnihe bsérintedfave d26.s renderi ng process. The

P Rk AP BRRl RO RREE LB pte e

Aliitrethet lhieelrdagignsuset irttdréadei 126t to toredliceandatalstreat éfdkbel image
spacing js determ ned, the print control application .
1598 ViR g 457 38 Pl renfiei ths madq ph the ‘concentric
CEMCURS RRtits LT £adt FrRAREGUELN eist did€ nediB 2 1agags. MABKS).  For
| ocati ons al ong%a particular track are specifired in

] a
DGR Paf CAVEHRNS VipRE KGhdreds cigent a1 kiyq)cipciangular raster

fjgirégllﬁé o the dgbd n@@gé af A ebieies 8fthé Rentadtidlcircular tracks.
I stance and the distance al ong each respective

t e Ieuryeids asiiit GoirkmagPert\ande seeratask injaetfieapdntitg color
HHahReRYRERTV @tfﬁ%ﬁ g%n,%a%?rgg, iQﬁ‘d 'yEWAv@)”%PE;I‘?é%/sTcQIeUHTIKis data

on a surface o isc me (r.e’, optical disc),
sticemas farmaties @srlasen eapép! datagancols augregded avthf eiber control

- iy: 0 .
sy R tp BB ge SRoTmsud harRing U ARDH02 PEtREfng 4 1abel on
The diseonediavai8yEigsn? 1283)i s A laheheile desganiebetdd thet @an be
S5 LAEAESE% bENS i SR A0S TRHALS SRS tbeing
i meehdnisias AltBthativelyhthearonbentiiopirestentracksasaphyg generated and
o, of [ , rparall i face, -
tieBme B G Bt g Nerh BRRer 2, B0k HabR o e g e
dsosapyocesbiag withthe dbvicgsmendeciay ipootesat er f ace. A
wireless interface enabple i,sc nmedi g, markin evi.c
105°t T HReptRentah frRaRer 124 B A ARTLE e e K track
iéﬁ@tﬁ&é&bﬁéqbé?ﬂﬂém bpabirg. ?Aﬂbﬁfhe 22101 1 .asgrfer firgt &ack and the
LD & a2l devl pe, or it om another i npared Ol R wnicn
label image data will correspond to each respective track. The laser mark
locations along a particular track are specified in a coordinate system where the
concentric circular tracks are defined in coordinates of the radial distance and
the distance along each respective track.
Disc media marking device 102 includes a disc drive system 128 that can
be implemented to mark on a surface of a disc media (i.e., optical disc), such as

to render a label image on a label surface 216 (e.g., the non-data side) of
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10 i nput device. A network interface provides a
connection between disc nedia nmarking device 102 and

wea 201@a9cconmuni cati on network whi ch al | ows ot heCT/US2004/015998

el ectroni c and conputing deV|ces coupled to a comon
data conmuni cation network to send | abel i mage data
and other information to disc nedia marking device

102 via the network. Simlarly, a serial and/or

tﬁlai ke '2"]@ Lg%cg &)@?V'Tﬂgsdlécsdl"f\/edé\?% Ofﬂ(?"ei@' fﬁﬁh%rggescribed

directl etween di sc nedia Vi ce
abﬂiO\aM@ﬂ'lﬁefer@mC@ctercb@H% or conputing deV| ce. Disc nedia

mar ki ngsdeyieae, 102qg 4 %%\ﬁclfeu‘j‘?oéjs fnthp%nu%% I &f8 BF2more

that can mcFaude a d, pointing 0e
s@ingotaibhtiore mtarfasies 1@@ whials ean dentmidmentadels, ar@ndnﬁ@br more

°6f*be£eﬁ$ %ﬂ@ﬂ)‘ %ggqlfseging%fa%r agd a\%lFeEelssa\H%rtIage ri))}'l {Zpe ﬁf Qgtwork

nfor ion t Bdi a nar evi ce
nietbrfacemaki ngs dmyi omelagpsalcﬁocommhunta’sorannteefade 0 A wireless

ant ent
EEReE SPGB e, YA Ao GOV P o
cmm?]reamdé and ptlmemfoaﬁamkbtymea(n aneB@asm@d ls@_?_rﬁ@evﬂ'dm a remote

C ane or., Nore ea rs (0] e a

itie Be e <8 drom nobfet e yBS,, AR EcdBsine s spiar RF
tihpdit cﬂe\ﬁxsegs&eﬁeww mt@ﬁogypr%ldé@aat @csﬁnerc?%rglbeﬂkeaeh disc media
corre ondal n | & S | S evi ce | S
BRI PEYICR 2102 8N 2 108t 4 HqLéécaQo@r’EﬁSWP%‘sWBPCBC%’M other
releétmbheldoafputmgruee/%atce@peur o4 lconfiéh @atsS tomhhication
vi deo processi n onent to process t he i mages.

IRErIo RS absldMAgR AR a PRt EHer dlAT BRI, oG Saciamarking
f 4B BLvia MRS hatwirk KiShilRg VA ‘é@néi%d?& ﬁjdr§lﬂ=,ll ffﬁeengé‘c?é: %’Ewdes

104 via an RF (radio frequency) S-v

C@Jﬁ’ﬁ@spﬁ@m jonipath diveroke emquee rmeoh« magkingt dryvice 102

2004/ 109677
Sé(E{?/ U@%OM W&)&@M%dhﬁg§e¥m€hom separately, sone
of t hdisomediremasking daviee 16@@%{ inplEA&iusgr vt devide®132 that

B SR RAFRLEY, S0 JRRE SBLBN PERI S0, yser ool
(nfamel amdM)otmqrpnewamsmmmermtwmb am:hto iopst nofnmahmmtcsdnsc

%&lb%gﬂkﬁﬁewg’lﬂar i8¢ nge%lYe{ ﬁ*n%rl%lgé de’elcéyseve glfl’?cl&qae% an

as“one or nore o
t gumias loxildemqorsd:efssot ui3dsthat |geobtajiem@l|a)layennntysnblﬁsr display on

TR SR " ang’ GELIRLET A onl) 35 aPkER o =
Qirebargatiorc Hevies tauchsas bng bheatore sdealcermmtbtaehmrrkl Mhe audio /
S\g epgggn%gszsonal%4 chaar11r lﬁcludeysélsp%y controllep that r|£]>rocesses the display
content to display corresponding images on display device 104. A display
controller can be implemented as a graphics processor, microcontroller,
integrated circuit, and/or similar video processing component to process the
images. Video signals and audio signals can be communicated from disc
media marking device 102 to display device 104 via an RF (radio frequency)
link, S-video link, composite video link, component video link, or other similar

communication link.
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10 Exenplary Enbodi ments Fig. 2 illustrates an
exenpl ary enbodi nent of the disc drive system 128

wohoehoseg7shown in Fig. 1 as a conmponent of theCT/US2004/015998

exenpl ary disc nedia marking_ device 102. The disc

drive system 128 has a | aser 8assenbl y 202 that

i ncludes 15 a sled 204 which supports a | aser 206, an

optical pickup unit (OPU) 208, a laser focusing |ens

210, HMolGNSHRURPEESdtah? sofhd 2F8he b L 9f di i

gener at ed g@ the | as%r.a% ana focuge .on%%e%gé ﬁ)gl_bog_?c media

suefkiigedeMiee P2 dpay balimglestenied iman Bpplicaiieon| spseificiptegrated
r | tw, GO .

bl ARNCE RBEONAR. Koyt ST SRR iy Eonnsgye the

oystriogalcodipovents Withire B¢ mMedia dnarking rdevisesi esy@m bus can

el [ I r ,

B HERReP3D 38 4t BE R o anyF o sEFerEP Wiles By Wllotfres.

i inpluding rat memasy hus pr menealy conicalier, dpeanighezadiusy angqcaelerated

C n n. o r , 0 . i sed .. above

T ERNEE LBy SRR AR bt EPE BB R rurther,
Fdisc media2harkagodelicegl §2 mepsharel d systédd dbus mdthualkrsstaprocessor.
processor 226 for processing

comput er/ processor -executabl e instructions from

vari ous conponents sgggmplalEmBodiaiapty 228. Processor
226 is typically one of the one or nore processors
106 di scussed above with respect to the disc nedia

mar ki rigg. sy ptisatdd @n@xehriptary elnboldirk&vi cfehe ARERITNe 298teh$ 128
the non-vol atil e mermr){ 112 and/ or

t ypi cal .30 .
fwflﬁ%ﬁ BN Figm! @52 gPERoRRIY oh thaeXepiask dise medim Merking

Ridicel102 TS alscHrivi & stdrPq 2@h§§ad&§e¥%‘és&%&g 2khat includes
spindle driver 234 are stored in_ nenory 228 and

e 8led (2081 e ighSyRRAEBSSIape208, apiophierl ieRe Sl (D61 @8ne &aser
Y{ﬁgé’% (e;,g%%?a,?(g:,ynggg,ggﬁsog@gs 9 are represented in
g.

[ 2 enbodi ment as software cogBonents stored in

menor YA 238" beam &lédugamratesibyghe dases 8PS 2pd foeusey amiy a label
%%&F?E'Jf %@?&% ngZsrc OWIQ@E\ W' GHE LR BelS214 &Sg?%tq%@r'marks

spin riv drives the spindle nofor
cibat cofrespong toolkahel regde dplactd rwhddi so imEgevdfathepiahel en the

238, ' sjver 234 operates in conjunction with
25 ica A ORle 08

iver Wwhi ch drives the sled nbtor 222 to
cont r dlhet diec drisielisybtepod P8 imcludes 4 apmdleaswéorb2l30, 208led motor

WA BTl o St Bl 8% B e pBEpe s o
dorite? ticuatrisbard employing a combination of various components discussed
above with respect to the disc media marking system 100 of Fig. 1.
Accordingly, controller 224 includes a processor 226 for processing
computer/processor-executable instructions from various components stored in
a memory 228. Processor 226 is typically one of the one or more processors
106 discussed above with respect to the disc media marking system 100 of Fig.
1. Likewise, memory 228 is typically the non-volatile memory 112 and/or
firmware 116 from the disc media marking system 100 of Fig. 1.
A laser driver 230, sled driver 232, and spindle driver 234 are stored in
memory 228 and executable on processor 226. Although these components
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the radial position of |aser assenbly 202 are
controll ed such that |aser marks 10 are witten on the

wdizem/18d837as the | abel surface 216 noves past POEUSaBEN015998

beam 214 at a constant |inear velocity. The spindle
driver 234 is discussed nore® specifically below with
respect to inplenenting adaptive feed forward spindl e
speed control through interaction with OPU 208, a

'é@rr@p éiljofn' fh@r?-’lédf@ erﬁ‘bocﬁ%bi{?ag Yhf QFe eérgégﬁc%tg%?ored in

and sp e notor 2 aser r ver
c@ﬁmow §28 tradfexecuigblef on feenesbera?d® they mayrals@ bedkeware or

ng to a | abel inmage on optical disc
@thglageg@n‘?@%“ ggal pi ckup unit (OPU) 208 can be

i npl eﬁemeedraéssmnqiﬁ@rl&i@re?%tiove& thet spindie indeter R28do control a

EHPaAE U s 8 TSR, an e S

| asgundiieamithisled driveraB2dahigh rdhives fiensldd cmotbh 22 &b aotPol the

ol PERE ol AR RRse iy 02 itk HSRRr B, 405 28k Bbngiapied drive
tlhech&rsmf zmeﬁmnm mﬁbasrpl I elmﬁgﬁ@n dhaflrotetlgmﬁlwp%ad&)fm 218 and
t a I he ntroll er
PeraiRE SR oF bt AestnE Z0p e ool sudll It sy cqarks
taermmn¥cﬁ1 {halddc %18Tagfhed|abél snrriaaelfzabehozxfgl st ﬂ12§5 lager beam
e C utin i nterface an e
! Bl o418 TRABATRROL Ad DS, SIS cENRG P e discussed more
@ﬂe@ﬁi&ﬁﬂ%ﬂbeB@C\Wmﬁ reéﬁébﬁtcf ﬂﬁ@lbme‘m:hg Bdbﬁtl@née@ffoﬁﬁéﬁd spindie
smal | rrPut er parallel or serial device interfaces

ARSEAcFOEBIniRUSS IETEHoR Wi PELE20S sdsamipgralgpiihm 240, a

CaRWRfent §bb$|te92142‘ BheshRarR) motdrioh. is a generalized
device interface for attachi ngf peri pheral devices to
t

conput deslasgycgiven 80 rfestrlsethe FW@thr'@S%fbeé‘@hﬁﬁﬁ de writ¢ daser
30 aM@YorRIPER Sy & §la%é?ﬁ+§g%%n é}ﬂ@a@]ﬁg Pe‘l‘@ﬂlasifg Uépqlcsal glckup

processed. Various other hysi cal aces inc

tyret faAPH) 1288 ¢an befl@@@memtﬁférasmanhmdetq:CEEEtmgnowd%Bser
TA

(i salacker S Gl ool 20 AUAOROT OB i, 0

peastrodsothefintensityeofdhe fasepeamdrto seard datatrnaintal®dr@Mbe data

20 AR DrHhd YBeot AReLB 8 FRONARL 8Yc W Bodifth RN the data

e wth evi ces
gede Pad byassasadved theGBsd@dad R V4, CDrecordabI e drives,

D bR ptSer B DRl N SO 2288htne i
adviVe $ystesn ]J%)wntkaadombeelelckemcks dmmutmge@v&bd:merecelve label
Simagglo%téj Blr g?gbe%?‘lfé (jngp shown ¢ Srh% oIo u\(lng dewce interface 246 can
be implemented as an ATAPI (Advanced Technology Attachment Packet
Interface), which is one of many small computer parallel or serial device
interfaces. Another common computer interface is SCS| (small computer
system interface), which is a generalized device interface for attaching
peripheral devices to computers. SCSI defines the structure of commands, the
way commands are executed, and the way status is processed. Various other
physical interfaces include the Parallel Interface, Fiber Channel, IEEE 1394,
USB (Universal Serial Bus), and ATA/ATAPI. ATAPI is a command execution
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forward spindle speed control through interaction with
OPU 208, learning algorithm 240, drive current

wonof4itogs7242, and spindle notor 220. |n gener abPCTUS2004/015998

adaptive feed forward spindl g speed control enables
accurate control of the 10 s@i ndl e speed (and thus,
the optical disc 218) even at very low RPM s. Reliable
control at low RPM s alleviates various probl ens

H6REHL BF %@e"&?\eéh K‘?thé@facé ke théb@b r-‘e@rvf é‘ﬁc?te?p%%rﬁfes can be

optical disc a |l aser beam 21

rqsna@@tefi ia the sgﬁm\% sable withnan Aﬁétham'yﬂsbesirw@gé\a APf gevices
JeRefHIHGnaBYE @d R@ﬁh dr|§é’s" f(ﬁ§ ‘?ec?&@aﬂl q?ut}éé‘gc%cr@\gﬁlrayendnves

ig\zlsonse to the | aser beam 2 rior

é@lgﬂaig/eﬁ‘railtﬂ @ne drivpsittape d@veweamaerrf@@pw qgees (eng, ZIP and
| dly marking the same spot on nunerous
rLg:f!\tl ons?@gésiﬁs%s of the optical disc 218 while

mai nt &Snm@tlane@pahpae, GpEdia idsival 23t implementss pdaptivef feed

(Bvard! S5 ms%h " SPE scsé@ﬁ% {I’\E&Lfghprﬁt&racﬁaji Nt 'S8y 5 l&arnlng

opti cal sl'ower reac
tehgaritomcHA0p eive cumntmwfﬁle%ﬁr am:hsplodlehemosﬁﬂg dmgemral the

anngﬂ\?g %(%é(f %rwépqe gﬁ@@s %péje% antf‘o ég}%i%!)e%];a%@%tﬁ ch,o&xltrgk of the
&bﬁd&e gp@eéﬂ (hndgh%s, (’;@opﬂmdl ?iﬁg 22 6) egé; atbleyy ngPM’SéEe ﬂgeliable
3nliel 6t 150, by Pyl ariolS R8I Rop Gl g HER fkrking

Qpé ilatﬁl stifgs2 BL6f dptical disse18mattha laedrkicasn geyi Sach’lﬁﬂzblems

tion of disc drive system 128
g o ORE S0 BRI adndlnmay e Feties 4 o SEcomgtia bel
tswra@éllzm% aharRadol&ih Péﬂp%nw&ﬁfﬂ}% |aget beant oy, order of
1000 RPM However, when | abel i }r%g?qthe | abel surface 216

of optPf@ameta%%fozféidr%?smgnprﬁﬁ oielatediaimegip feskonse time

SREE68E FeRsdly %amndmfé%aﬂﬂe %B@t &vﬁ@hem@baa@hsfﬁs/eésée%f the
| abel surface 2 i/ﬁme on the order of, for exanmp
I

| e
oplinpivisc ?Hﬁé’vhﬂﬁrﬁ‘ﬁ'ﬁ BY &t Bisal ORYIRHRNA refplienal S§eed o the
Qﬁe?@?ﬂ@t eI%\%\'}Ji ghiél RbF %tﬁ@d‘$écﬁﬁr‘es3(g?tichﬁﬁ%laVlls€§'21% that

of the |abel surface 216 of opti cal nmovi n

RAERIOY HROWeTs Eacting dhermoschromate araBBetorsBEmatics chemisyy and
t @s@Hé@thé%'tﬁ@ipet\ﬁ | 5y nd W&lﬁ%%‘? o%ilrgal dB?lSlnfrBEN\f pé’ssgs (ie.,

esi red const ant |near veloclty uri ng
rrgta&pn@@énh%¢@961 90 Acoxdingyeanm abdity msmgwymsggﬁheﬁpmdle

ke 501 . 108" SARSE, 35 00n| E381) R Shy) L P i

ner er’ o di Sc
I@b/ahtagamussrtunlahahag ppticl disps Ad8 én 8 pesednédia niiirkiog device 102.

el el B OpRHAY A Bt B YEGPPL 8, bl v
rretrizvimgatats framt optical disc 2 éheipica) rofatidnal spti&s spdeels are on the
order of 1000 RPM. However, when labeling the label surface 216 of optical
disc 218, a minimum rotational spindle speed conducive to marking the outer
diameter of the label surface 216 may be on the order of, for example, 25 RPM.
This minimum rotational spindle speed is associated with a desired constant
linear velocity of the label surface 216 of optical disc 218 moving past the laser
beam 214 as the laser beam 214 marks the outer diameter of the disc 218. To

maintain a desired constant linear velocity during labeling, the rotational speed
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woeb@tiowaly | ow maxi num RPM (e. g.,

5 rotational spindle speed fluctuates froma
relatively low mnimmRPM (e.g., 25 RPM to a
75 RPM) . Acedraseloy/015998
mai ntaining the relatively | ow, m nimum and nmaxi mum
rotational spindle speeds dédired for |abeli ng a disc
218 is difficult using currently avail able signal
information fromHall sensors in a spindle notor 220.
9 tﬁen inHMPineAasds REaRE l%rqﬁéa\ges"ﬁ%"rd HOidaY dndker of the
rotor poles, there are 18 back positions
gisse? 5. centfl rib FrRaghes wblosat mwrmmarompnalsémsféiessmd fordlisc
0 I
Eosihg, TRcpuch hE oS At hEla 1Rz 99 dfve to
@mlsgé@egebmrat %‘dﬂf tayi remainecanstant i dimingf labglings pf eiidce 2286the
S t at i [
386 s Bocet SRELREPRBN [RRG 18l ARt Re (@5, 25
&MY ol a tehativelyi Invs!lrmampemd?PMI (elgouhRPN)s anount of

feedb j t :

typi c%f%ié%rjsge#\é?% %g‘v@tﬁ'e 2as (ggltah\%'%nﬁtﬁ' hzm"ﬁ'%g rsagﬁe%%%mum

Rets)ionalt sprsdlao!;pmdieqde&nedt foralabelirg &l yhsnm?tﬁ as rdliﬂhelt using
esi ted. wh

| di

FHEP R, RLe bl S8R IRy st H B0l T pObIRaBBr 220
ﬂ@rawpabasm plathse sﬁﬁdl&pmetibrm haling st mibrepdlesvﬂ‘rer@?me 18
S At ol R SRR b e BAP B v
r6foF poleB! @dridiNg hhd ealling/sigrian eEg@for%,acﬁﬂ@éfdb%&k bbﬁtlon results in

spindl e driver 234 to control t he spi nd S n

2B 08 Sioaleigns goneraisd qurbot o FRIATeR of fhs Spele 258 Guhich
%%H@faﬁ!? Q:@rr%&@cﬁﬁo% to@fretretdtivh toy dus@aﬂsz rtwatl aoalat: @ldv@ Bystem 128
opti cal disc , as shown in Fi

igAnudser i @@nfaw @mﬁmcﬂe SPeadh dblfh%lah falssemzm@t Piqﬁaedhagk is
%@aﬁﬁ%ﬁba&o\ﬁtror ! sep‘?ﬁdlé/ bbé/ecflap uoaﬁbé@r@ﬂng%@&em ey, on the

acts as | ock track facil G’Fat e gener ati on of
farees ef *rﬁ»cmg RPM)ortﬁ%PPbﬁd%@ﬁ% to ﬁé@Ufé‘tﬁ‘M mlntalﬁgth@ tw spindle

_F%L_aé&é gga}eqs\pﬁgglag llnia SRkPdke 236 at very | ow RPMs.

e reflectivit pattern 300 is | ocated on the
| abel T@etﬁo@lencﬁ learemau elasp1 gf dhe Adapiivendeeddferwerd spindle

%g%?gfcohggb@pﬁﬁilezaWer%4 IS fite tlhﬂ?q frﬁ(grjn‘?a‘élbhvtbt%ntrol drive

not rmted to bei ocat
|dmnent tods;amdbemothzef Tiestine2tigingl qum@hon dieptespated by line

I f_ & j
A5 G WO St S8 v
vt tvienyt fosy Rﬁ’lMéi; m@ezm@mmagmrmﬁmsmeme@m& a Ieflectivity

e er, di ameter 304.
IFW? {OP?%H Ona?'? %Eﬁ ?ﬂ% as S@PWQ&? W&y pattern 300 of
Fig. Fig. illldtraés an edarapleaf patdptical didc 21Btheshas ain iesemplary

nrgﬁectivity clock pattern 300 which acts as a clock frack to facilitate the
generation of fine timing information useful for controlling the rotational speed of
a spindle 236 at very low RPM’s. The reflectivity clock pattern 300 is located on
the label side 216 of the disc 218 at the inner diameter 302 of the disc 218.
However, the reflectivity pattern 300 is not limited to being located at the inner
diameter 302 of disc 218. It might also be located elsewhere on the label side
216 of the disc 218, preferably in any area that does not interfere with the label
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necessarily limted to such a pattern. Thus, other
reflectivity patterns that m ght achieve a simlar

wohomkiota7ack effect as described herein nmay al BOThES2004/015998

appropriate 5 for use as a reflectivity pattern 300.

The patterns of |ight and datk in the reflectivity

pattern 300 can be fornmed on disc 218 by various

processes such as silk screening, etching or

%Qso?'tﬂéldls-Eh§u9?b§ a@%é Sﬂt%?‘ala%é%@ls?@i rlr?fahﬁ‘ﬁﬁhvél{h\éu h the

pattern 300 represent dul areas of lowre

orflestivity ragerm\BPP of thiig 3 igyiiusirried asna dadieensf spokes, It is not

t

sty FATR Kby Gl § paf TS ORISRy 2l hat migh

m«ﬁwer@smﬂeagloek tragk gifeqy aseielsenmeok/merymonaaaaodxe @tBopriate
rakhes a reflectivity signal

}/\H g%%ﬁétgﬁgﬁeé%%a%@ﬁ?’% 2) whose anplitude changes

in reépr@nQettQFOSttbfellgiﬂamgi dorkr &f thec réflactiyityopatiére a0@aan be

Soohsal 36 248, s RRSEE AT H8 1P 8, egono o

térebossitey. The ataet patt@ﬁéd afeadi daeﬂé:&u,vntﬁsatwinl 3@sremnesent dull

nagi nar, ath .representi t drive chani
AR 2R i Bl P £ TR 2 1Ml M Tioptcirt et BB By the
2drdas titadaes aetsmbikedy mﬂ)ire&noéhudy ama%lﬂ hiygt refiegtivithen disc 218.
i nner_ _dianeter 302 and out er ter %04 \/\gi l.
98GR FENNHIgRE8F @ Vﬂ%‘gaﬁﬂ‘?% yee@ 93321 d"'fr%i@'asﬁr 214
rwewte@tas reflecBNENggeal ahroagh i ltme f@Plﬂ“Z@Bf(ﬁg td aﬁhcfs'éoé(\fﬁplltude
reflectivity sj q correspaond
f‘? 9?%‘? ﬁ@?@%&kto fgr{langty r@ﬁ%‘?"'vﬁﬁf he yeast ath%d"sc 218
theifysdarieY. 208 as the | aser 214 traverses the

refl ect|V|t% pattern 300, Each signal edge 404 of the
fine thigrhaleeIrsewdes §ﬂ£|USH@tP’1 of a dasep bpamed! 4npRe athe inner

ad)SkRyr FU2SHt HigR 2B, bESvdliHAhh r}ﬁa&h&%/ ;?étﬁ repredentthg the sled
additional |y 25 shows an exanpl e sensor si gnal

sty meehansm s elodistrive wﬁ%raﬂs?& aﬂon@ mmm @ laggr peam 214
2fferdeRC f%ﬁ\# ofdae %‘fbgbgfwéeﬂeth'éainh??%%%’éteﬁ Bg?aénéa‘sguter

assocl at e an an osition o

mamﬁtafmﬂw@ll@um@rkmshe iacbtehsldg 21G19é theadisc 21@nal edges
408 er‘?%. AR £8% %x&’rﬂbl@to? aftﬁ’ﬁmé gférﬂ‘?ﬁ céh%% an example
dge 4 nize e angul ar

si gnal and serve to syn
peféctividn signal HE0 smdn@br@s@@ncﬂ@@ fmeﬂmogloblck sugyuahﬂOédlgaisnay

g&?gfgieﬁ% ag%g th FEJQ? %?Assgﬁiesi%stegg é\?utrg\%ﬁ\égs ctHérrff“.‘;ftg,ctivity
205016k CBDR7 7 E%fjb‘ﬁ/ b@ﬁ@béﬂgﬁ%@%f bipic H'leéenmmgg;l&ak E'ggsl 402 is
2 ur

ass%t:ia%%dwﬁh an angugar pOSI ion rc])'f the l%ta ing c? ]e Eli] 5 ?‘ Qlt a&lde itionally

shows an example of Hall sensor signal 406 information from Hall sensors in

spindle motor 220. Each signal edge 408 of the Hall sensor signal is
associated with an angular position of the spindle 236 on which the disc 218
rotates. The Hall signal edges 408 provide reference points for the finer clock
sighal edges 404 and serve to synchronize the angular position of the spindle
236, via clock signal edges 404, with drive current values within a drive current

profile 242, as further discussed below.
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weucely/myatr the reflectivity pattern 300 wll

feed forward spindle speed control, the |aser beam 214
is positioned at the inner dianeter 302 of disc 218
PRET/USLMEN15998
the | aser beam 214 as the disc 218 rotates. As the
disc 218 rotates in the 5 direction of arrows 306, for
exanpl e, the OPU 208 on disc drive system 128 pi cks
up the reflected light fromreflectivity pattern 300

and geResAhg o 6F1?§ ef I@Cetndvaterurmggméarﬂﬂg th%e @He%ptwe
processes the re |eCtIVIt SI g rou h

éﬁ%ﬁrﬁwvar% sPBIdSRERY Cenmluithe h$6f b§ﬁ6wﬁj4 i$ @@@ﬁlpn% at the

iipnét dibmetet! Kof allssrmls GRR. thal BR Feﬂ@étﬁ/ﬁgﬁfa@t@rﬂ BHO W pass
line 248 in Fig The spindle driver recelves

tayer fnenasen Qﬁﬁ(ﬂ ﬁﬁﬂ@sﬁﬁe disk 2A8gotate | A thendieP@1 8 ogtatasdn the
Lkﬁr%%tld\),\r}] of %rro%tﬁénf&eeiehﬁplé th%t b@@ﬁo@ Bﬁecﬂf@ﬁg eegstg?'l 128

in turn 1 ndicates the rotationa

sm¢h'$du@ Q@areﬁﬁ%ed iligit énoauteﬂemtlwtmatt@w 208, awﬁ))zgenerates a
t | e RVPRer:Y '
%ﬂ‘é’ét@ﬁy s'b%ﬁlﬁlidbd | St UP‘(Ffzgégé‘rogé’?s%%C%Je@le}éu '%@él”mo

e rotatlonal e spee conduc
ttbramghx for @xamnoheo@l campaﬂa@c ceaigt (moh eheyphn teseiltihgi inex firkgdlock

Sa@o Jr%r@?éﬁt&ﬁ ‘ﬂhr;ﬁ@? lih@pab ir$ ?Iﬁp %Ll %Hdl?%déiver 234

Ive-curre
srpceldémthmtﬁoe @etk informedidint248n 402, rfmrel(wl?ldgzaawencﬂluses it to

AL YRR BRL % ¢t e R W Tl R Rtatona

rﬂpxeed oIBﬁmdl%nZBGaxﬁh@ ffime cfock irforirzd tions48s d02 | eviablewthie@pindle

STy R a8 s rhiel BRETE e 58t Bincis cegraela v RPM

sdopidastivé h@twntmgré)llab%s oflatist 21&MTBeHyindis ehigor 334 maintains a
cusse

|ndle tor abov a typical -
Seshea Eo @i e sposhB Rt tBe vy ron e cient arving
h@‘gpmgre rh8tdreedback positions and 36 Hal |l si gnal
edges. The Hall sensor Slf'%ﬁt‘i%cidf% shown in

S e A0ROR RIS BT BIRacE IBioBM AU RHR AT, aindle driver

0231.05!3@' ﬁﬂélkleﬁ(F%ﬁsé‘I%r tlﬁ\@ﬁmé’tﬁ)nogwrfroﬂ@tspﬁ@lé aRfdr 960. An
th signal edges 408. Thus, the Hall senso

sﬁ’@mﬂ'e Oﬁ@@ Eabsenser infagmation | shawnainekigof3p %gvp%lMOG The
ﬁ%)ﬁ%&né&egﬁﬁék 4BBSist irf?é]ﬁje(:l' tf représéil bn iBtednatkd eggﬁélz that

relative to the nmuch finer clock I nformtion

Rectpings datadToyn s Healbigenseosinrsahidie arnter 220. abs disgtiesed above,
LE Lo ef i
?é:gl#!ch?-ﬁgﬁéeg ﬁglﬁg% rgég:? 2]’2@ hlﬁgihﬁ g?ggto?ﬁoletslgr&%é’g £8 feedback
i pséiode @ndribyHak sanaB@dg@gaﬁ;b\Edﬂalhmsphalgnalr@awhm indfig. 4
! el at
HQ Ateﬁ%ﬁ f‘Pg'%g%hthéE&ﬁée ]%ll% ﬁ HBBS tﬂﬁg 284%%@13%9@@ 404 that
socgnr betwerenl eachrafrihevhiat! signsl edigassct(]&at'éms hd-Hgll sénsdanBignal
2 4éh109v9n6nzl7F|gP CT{IlHa%gtgé/og%liszgﬂgll sensor feedback positions (i.e., 4 Hall
signal edges 408) relative to the much finer clock information 402. Each Hall
signal edge 408 represents an absolute angular position of the spindle 236 as it
rotates from spindle motor 220. It is noted that Fig. 4 is intended only as an
example, and that the number of Hall signal edges 408 relative to the clock
signal edges 404 from the fine clock signal 402 may vary significantly from what

is illustrated in Fig. 4.
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14 During a | earning phase of the adaptive feed
forward spindle speed control, learning algorithm 240

WORI®108977r ecei ves the fine clock informtion Bd8/US2004/015998

402, from OPU 208, as well a,EAr drive current
informati on and Hall sensor Signal 250, 406
information fromspindle driver 234. The | earning
al gorithm 240 uses 5 this information to create a

drive iy %‘tled%i?fg' t)ﬁae?él%f tﬂ_é1 bh\)ée f&aY F&Ward 'sPirdle speed

242 can b represen e of Information such
a@ntrﬁbtle%n@wlgwtm&% Fig. mde@mvemtr@dmeeﬁochamcm%lon 248,

i) %n’Fbg’él Sod, el Weless Hﬁfé’éﬂ%%fbwrérﬁﬁﬁaﬁ%ﬁsor signal

repfesented as current valu cat ed
5104 A6 linfoenationl om spislle drivas|2idn Thepleesdng slgodthnea40 uses

Wﬁisuiﬁﬁ) ﬁ’t{:n o] 8rer§1§éj9rdjrﬁlg &Mreln{]? oeﬁlel n"lﬂg drfxg anfeﬁﬁ? Iproﬂle

aser traverses e re ‘ect 1 Vi
2 een bdw@preaeeteotjasamtée oBioforoation sccmasstha‘rhleom in/eig. 5.

curr e erg éﬁr&wppr%leﬁfz 8Pf§| %olncm%lagdrgéorded CqurveI;e%L*rrent

|nterpo f1ve curren represent e
widtal esprédénted ASNcUrcara tvatliesi @y caCduninsatied e lae dolRhn- labBled ID.

THeb I Solihn, Rie 015 RrroRt v SBL 28 Yo, LR sl ¥Raming
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phase usually includes 3 or more rotations of the disc 218 which provide a

number of drive current values for each clock edge 404. The learning algorithm
240 averages the drive current values for each clock edge 404 during the
learning phase and records the average drive current values (i.e., Cgg - Con) in
the drive current profile 242.
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i near ve OCI mal nt ai ned between th
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gthg Li{iwtggpoég q fl;l\éﬁ]cd]r(r)ent(\)/g es Cqo - 8NN %pth\émdnve tc:ﬂrrent proftlle 242 will
provide the spindle driver 234 with accurate drive information to control the
rotational speed of the disc 218 during labeling. However, if the angular
position of the disc 218 slips with respect to the spindle 236, the drive current
values in the profile 242 will no longer match up with the exact angular position
of the spindle 236 for which they were recorded (or interpolated) during the

learning phase. Therefore, the drive current profile 242 aiso includes Hall
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of the spindle 236 for which they were recorded (or
interpol ated) during the |earning phase. Therefore,

woOhevstnsere current profile 242 al so includes HaCh/U$Ed04/015998
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i nformati on from Hal |l sensor'Ss; gnal 406 as a way to

mai ntain synchroni zati on between the drive current

values in the profile 242 and the absolute position
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signa 8 data g the drive current
\ﬁemgrermzatlcom withrrespacs to e @agndien 3@idd heaspimdie sijiven 234 then
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\Ccﬁ}néJ ?—Isall signal edge 408 data being received by the spindle driver 234. The
advance or delay in application of the drive current value to the spindle motor
220 thereafter also affects the application of subsequent drive current values
from drive current profile 242. Thus, the spindle driver 234 shifts the drive
current values in the profile 242 so that they are re-synchronized with respect to
the Hall signal edge 408 data.
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fromdrive current profile 242. Thus, the spindle
driver 234 shifts the drive 30 current values in the

wonof4ilogs7242 so that they are re-synchroni zed RCTHS2004/015998

respect to the Hall signal edge 408 data. WO

2004/ 109677 PCT/ US2004/ 01599% 17 Exenpl ary Met hods
Exanpl e nmet hods for inplenenting adaptive feed forward
spindl e speed control in a disc nmedia marking system

wll now be descrlbedgy 5 reference to the
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Imembeyd((}ﬁR(DMee (opiicel). di amet er 302 of the optical di sc

300 ndi% § 5k ab AETERY Tofthed SPAIF: pfitithing AL Teos
forward spindle speed control in a disc media marking system. At block 602, a
disc drive system 128 generates a drive current profile 242 based on timing
information from the label side of an optical media disc 218. The timing
information is generated from a finely incremented reflectivity pattern 300
typically located at the inner diameter 302 of the optical disc 218. The small
increments of the reflectivity pattern 300 help to generate timing information
comprising relatively temporally minute clock pulses that provide a way to
control the speed of the spindle 236 down to very low rotational speeds, such
as those desired during the labeling of the label side 216 of the optical disc 218.



10

15

20

25

30

conprising relatively tenporally mnute clock pul ses
that provide a way to 30 control the speed of the
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as those desired during the Iabellng of the | abel side
216 of the optical disc 218."8\D 2004/ 109677

PCT/ US2004/ 015998 18 The drive current profile 242
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For WarF?g.Sel gﬁ'(')\/\?s Saﬁwe%gemplary method 700 that may be part of the
exemplary method 600 for implementing adaptive feed forward spindle speed
control in a disc media marking system. Method 700 is therefore referred to
from block 602 of method 600. The exemplary method 700 is generally
performed during a learning phase of a disc drive system 128 wherein there is
access to a reflectivity pattern 300 located on the label side 216 of optical disc

218. At block 702, a disc drive system 128 records drive current values into a
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control in a disc nedia marking system Method 700 is
therefore referred to from block 602 of nethod 600.

woher4emeatpl ary nmethod 700 is generally 30 perf aCcm@sg2004/015998

during a |l earning phase of a disc drive system 128
wherein there is access to ® reflectivity pattern 300
| ocated on the | abel side 216 of optical disc 218. At
bl ock 702, a disc drive system 128 records dri ve
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Wb&fﬁee(l@t\% pifdle Hted Qm)aﬂota?i%hﬁ%ﬁnggeﬁﬁ‘éd@tat%‘éh radial

radi al i ncrenent that maintain a constant |inear
vegreeteny theé maseainiheonsians linearyelcly bebveest thg jahel gurface 216
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timing signal.

Fig. 8 shows an exemplary method 800 that may be part of the
exemplary method 600 for implementing adaptive feed forward spindle speed
control in a disc media marking system. Method 800 is therefore referred to
from block 602 of method 600. The exemplary method 800 is generally
performed during a learning phase of a disc drive system 128 wherein there is
access to a reflectivity pattern 300 located on the label side 216 of optical disc
218. At block 802 of method 800, a disc drive system 128 scans a reflectivity

pattern 300 on the optical disc 218 with a laser 206 (i.e., a laser beam 214).
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exenpl ary nethod 600 for inplenenting adaptive feed
forward spindle speed control in a disc nedia marking

weyei4anye7het hod 800 is therefore referred to PCODMIS2004/015998

bl ock 602 of nethod 600. The exenplary nmet hod 800 is
general ly perfornmed during & | earni ng phase of a disc
drive system 128 wherein there is 30 access to a
reflectivity pattern 300 |ocated on the | abel side 216
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| ocated in At bl ock 8 t he anount of drive

RIPPEM: OfTpei %lr% appliedsts maw@l%@ motczrz%?q fo aefjieia adlesired

tr@ta%féhb?\é?e@d dgglLaed de&&mlh@nmle g@%@ﬁt tGaflonal asdééw of the
rotatlona speed) of the s djusting t

“eRinle 20P. o GHOL s e CaleblitedBetisenifbe SpReRIT el spesd
éagrgieé QeRFBi ‘?thﬁmﬁ'\a‘Pl %Eééc? drhE Qfigh 'carr@ht ip@fﬁ@g th rl’l‘?é Q@Eﬁle motor

rmnin ent roftationa
stAhiglterp geredde. gr, typically Inqn@ase@lauotjltbe eUOb@noweenbstaetla"y to
£gent rotational speed and a desired rotational
speed. The drive current applied to the spindle notor
220 i sAtt bleek @Hﬂedewb cerrgnt, valyes asd Irgearded entedhée drivei ¢urrent

r t ck 810,

BB, SRR B ThO 3t oo BE4) e A5 b ot e

Ihng]gh?Z,O:hﬁ rdnrﬁle lcarr@dt2value belhgtused td drivdn éhet $pimaig motor 220

e at _each cl oc

Spadieverfie S REomiBhal e BhuTER sSuepeprupi i ook
téttgaspwasddinecmédrbem@ withorederighey do tthe rikethod @0 of an 9 the -
rota}gl 9 % sgeed is rec rde% n associ ation with t
oPbaIded e RN el UPEIVGR AvEIROR il HedREL SRR alues
nakéo duida Marfihg phlse 6hi@e disc drive system 128.

Fig. 9 shows an exemplary method 900 of recording drive current values
that may be part of the exemplary method 600 for implementing adaptive feed
forward spindle speed control in a disc media marking system. Method 900 is
therefore referred to from block 810 of method 800. The exemplary method
900 is generally performed during a learning phase of a disc drive system 128
wherein there is access to a reflectivity pattern 300 located on the label side
216 of optical disc 218. At block 902 of method 900, a disc drive system 128



recorded drive current value is typically an average
of several sanple values 25 taken during a |earning

wohesaogd77t he di sc drive system 128. Fig. 9 sheas/uamo4/015998
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exenpl ary nmet hod 900 of recor%i ng drive current val ues
that may be part of the exenpfary nmethod 600 for

i npl ementi ng adaptive feed forward spindle speed
control in a disc nedia marking system Method 900 is

t heeebe ra‘é‘f)lﬁﬁﬁhﬁyf éﬁﬂlvbQ:Jnfeﬁm/Qh% lésgo"@at?{j Wﬁté%?g S edge of a

Be exe met hod IS genera rmed
ddiMiRg Ség"laéﬂﬁ'?ﬁrﬁffdpﬂﬁ@@ Eﬂ“fleétl\dtb’sl@tfém 6@0 S)Eacbmf 188 plurality of

WER! Aridhe S cBRERMGs il R KRl bt ¥ RIS SBons of

| ocated on the | abel 'sid i'SC
bitbelerteal disc Ad3 Hedn®eoeaming poastr va@esysnt drivel 2@st¥B 128. At

ZQﬂ)dldklggﬁs7%epﬁfah§2€pé¥|\%légﬁéﬂs 2fé'1r %g&f c%%k g%lu%?&vergged to

drive current val ues associ at ed
edglculte gn querageydriieqeiareng yalieforthat cbrrk &dgef ¢ ki gqe the

PalbR{ge 3R cﬁ?&r&sﬁlué r@r@éc%%]g LY oqrﬂlg %Lﬁ[ﬁ,rﬁlrgrrg 65242 in

values corres wth one rotatlo
r 6elatipminsa @Orre?en@@dmptqlMIedyesﬂ ti2d Bmihgrdigrgal.a | ear ni ng

h t 2 | ock ,904,
t hZSSI ﬁr Al Juﬂfyﬂlc’a‘?’g oéﬁ \?Xg%“?}}%ﬁ{‘n%t%f’ﬁ 1®ta9cﬁ“ | Bek h&ygart of the
?\ee(ea@ény tnoethodh 600 [fart mnmgrlnaMM%geamtrvbwee@ Yo rneIRd s}gmdu,ﬁspeed

0] aver a rrve
| Sorkh £l RE 9 BraPha R, “Mhan Fond et eferea o
plfr@m Ibdock4204 rof methatii 600. t OTh‘e @ﬁémp&ﬂﬂhﬁbtﬁ@d clopokisegéiferally
e tl n na . SNOWS an ex

BB BEch BT Pheseaard sk e Tomelddpharein there is no

nﬁtdged 4506sd ¢ o retleeietyt parera st iocsteess tﬁé’rlé‘@éldslde 216 of
spl in a disc nmedia marking system

trol
RIUB0Ts TR chbxorBHaY oenbs 10900 aserlhapwiomed
oﬁurmg mﬁhﬁfaé:th@l@b@%ﬁ&@'ﬁ&)ﬁf%ﬁ@&%@@% | At Bﬁeﬁ%bbya disc

perfornmed ajter a learnin ase o Isc driv
s?EY%ﬁi’SifQ@ maniters reeal- ig rge sl qe@ﬁgreﬁ‘slgra%@@gung ﬁom a spindle

r efdtecbbyi t 3 | '

16@'@§5rm§"e§e'ﬁé"r‘%lr‘?§"t'ﬁ’@ H@r"nwsoa @tgnﬁgla amﬂhrmgzemf vmhethe drive
| @b@éntzpr@ﬁlezﬂn@ O HOR) %gecrmmé?i'oﬁ‘r:gse%%?allg%cl?&@sc5%8%%19 the real-

di sc rrve syst em1 noni t
stmeokiak isgrsar igmal ragioes owitha Hapi sediser sugnaloedgza%o'chamave been

Dby 0o es MO S A AR L o AGA MG AR, oo
s flisehsseni aheve wegaiding enethod 00 ©f Eig: 7e it bnmkﬁloloe 24 real-time
r o SEpRbEL R BhASRERohksh b I8 v ehe M miaABope2. the
stpindle drilgpe 234 hetiiftshtneedid@eourrent profile with respect to the real-time
Hall sensor signal.
Shifting the drive current profile 242 may include advancing or delaying
the application of drive current values in the profile 242 to spindle motor 220.
For example, a current value (e.g., Cqo - Con, Fig. 5) with a corresponding clock
edge 404 (e.g., CK; - CKy Fig. 5,) in drive current profile 242 may be applied to
spindle motor 220 somewhat before or somewhat after its corresponding clock

edge 404 in order to properly synchronize the drive current value with the real-



previously recorded into the drive current profile 242

during a |l earning phase, as discussed above regarding
wortdindie?@0 of Fig. 7. At block 1006, if the rearASRTE015998

Hal | sensor signal is not sypchronized with the drive

current profile 242, the 25 %indle driver 234 shifts

the drive current profile with respect to the

real-tinme Hall sensor signal. Shifting the drive

ftﬁigé el yrf bige Béiﬁ% RBOEIVECHH IR NS QG 224 dm@H&Jé?\ge or

application of drive current values in the profi
Aejay & appligefiod fdhefriveenrent yalugxa i spindle matpieddo thereafter
o e s e, SBlcerioh i Sedtipldrile St SRRRYTYE arve
carresh profile B42.e Thus, thayspinslegrivaredd4t shiftssihierdiive gustenit values
. f . ' .

RN 40 A SROREMIR AL Fopoct o g reatame
syaltsigodliedges.he drive current value with the real WO
2004/ i '

2007 1988] LrECH VEAOMALA0 e BRGEBLL 1 s of v
atlggraoces and takélaagodiated pyith that blocksodf thieefladly diagrarus rieig to be

i 8 B P T RS R By g e rer

values fromdrive current profile 242. Thus, the

spindl.e. driver 234 shjfts.the drjve .current values.5 . .
TR TRy e phssentl, ohd th i A S LGt IS 4 siritar
vadvantagep cEtirtieombles tie alethodyeare il Exdugveabnedge ve performed
Vﬁile one or.qgre t hods q§ve been di scl osed by neans
Aong N GMRiration WPt oci ated with the bl ocks

of t healfhbagh dthagihasmtion thak Shéeh RRscrivtde s iaafiagBatpddifc to
bl ocks do not necessarjly have to be performed in the
GHBEiUra BafresAREloT TR odRPCE adent 0 BRdndRiouh that the
ghi&Htidat H¥fhedr fethdRbpeRged tcldiMs Sk MdtafecaAdd@PtIRGIRS to the
Furt hernore, the nethods are not exclusive and can be
prechiefeatureg enacts desgrikasibRather. dhe wpeifie featuiest anst acts are
Alibhestahad Berh i TbinoNiAbINRENINIERE biRRck ifdehfidtyuage
specific to 15 Structural features and/or

nmet hodol ogi cal acts, it is to be understood that the
invenRNRQVQQﬁQHQQién t he appended clains is not
necessarily limted to the specific features or acts
descri bed. Rather, the specific features and acts are

di scl osed as exenplary fornms of inplenenting the

claimed invention. 20 What is Clained is: -
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processor -readabl e nedi um conpri si ng processor -
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(602) a drive current profil§3(242) based on tim ng
information (248, 402) from & | abel side (216) of an
optical disc (218); and nmintaining (604) rotationa
speeds of the optical disc (218) in absence of the
timng information (248, 4@2hNag applying the drive
current profile (242) to a spindle notor (220). 10 2.
A processor readabl e nediumas recited in claiml,

wher ei p %@é@édﬂ%a@éﬂ@ gﬂgﬂ{e arc n@ﬁr‘?&% Sprocessor-

(702) drrve c ent values I nt cur

perécutableZadiructionsedatfigumed ¢ort he tim ng i nformation

(248, 402 |ve current val ues being anounts of
i @&(’}1 )

drive %NS ed drve scurirntsprafie «248i dragebmn tigning
RifSHRAtibrR '4'09?* froR} Qtlé dids 1y (oj Z@P&‘@g%r Bisg &ZS) and

presence of th mng in orrratron
pr ocesmaintaieagni{be4)rediationak speeds eof ithe cbtioal Aisc (218) in

(36565 oL R P PR 0 B Ao e curen
| BESTREEILD tefa §r§]ﬁd%b€cﬂ' (28bgpc (218) between an inner

di anet er (30 an outer di aneter (304) of the
opti cal disc (218) the interpolated drive current

Val ves2 ok PEOGHSERIER Bl SRR bl AR 8 wheri

crrré ?ehemh@te@gz?%rﬁméér rér:%rd.aén@?m eRle %;?Férrfvdpes into

rel ation imng Infornmati1 0 248, 402
p’rhﬁc deive reureeid apbélenti ) ninaelatiri tedhe rtrmlhgr imfdrmation (248,

ener t|n onprises n
14685 e dre ARSHE Vel droRa s5nounB) S Slie fBrent Sppiied to
Zﬂ%éér%@ﬁ‘rd?&_r (2@?}%%@#589:% d%rré&%faﬁldﬂﬁl chHAle sPeed in
sensor sign (250, 406) into drive current
pﬂ‘tﬁ presenea of thmtlmgamf@’mnatmrt (@45, |462hg i nformation
(248, 402).
3. A processor-readable medium as recited in claim 2, wherein
the generating comprises:
calculating (704) interpolated drive current values for radial
increments of the optical disc (218) between an inner diameter (302) and
an outer diameter (304) of the optical disc (218), the interpolated drive
current values calculated based on recorded drive current values; and
recording (706) the interpolated drive current vaiues into the drive

current profile in relation to the timing information (248, 402).

4. A processor-readable medium as recited in claim 1, wherein
the generating comprises:
monitoring (708, 1002) a Hall sensor signal (250, 406); and



5. A processor-readable nmediumas recited in claiml,
wherein 5 the generating conprises: scanning (802) a

woebd4aotd7vity pattern (300) on the optical di sect@s8)04/015998

10

15

20

25

with a laser (206, 214); generating (804) a
reflectivity signal (400) fr6f t he scanni ng;
converting the reflectivity signal (400) to the timng
information (248, 10 402); adjusting (808) an anpunt

of dri e [ t :ni.ndl (22 .
o S EoRIRGET01°0b) PRI ol SR80 OB 70he arve
( 266Nt prodile (240 inlrelgti¢B tOhaltimirg infomeationy (48 €.02).
applied to the spindle notor (220) in relation to the
timng information (248, 402). 15 6. A

procesgor - r@%@@é&s%owgét?%ﬁllg?néﬁﬁﬁ 84 reRitsy 3h (';Ellaag 29&1 erein

wherein the recording conpri ses recor
i theogeheratingwomprisesnt profile, each drive current

value in rel atj to cl ock e 4) of the timn

i nf or NG %51@5 Ad8 ?Ctﬂ'diyﬂeﬁ%gﬁr(gégég&t-hﬁe%?%ﬁ' &{,‘gc 218)
NRGthEM=a8r (B8 tad)i n claim5, wherein each drive

current value'is an average drive current value, the

r ecor dgengratiogniB04)i mgefldativit aignat (4268 featg dhg $02hniog;
Do ol et e BeRRy 7 S Bpal () do fie 6 rBfindlion (24,

cgopgsponding plurality of rotations of the optical
disc (218); averaging (904) the plurality of drive
cur r enddjusling:{8083) enl amoant chrdriveveurseet dpphad torthegpindle

Y X 11Q9677, PCT/. US2004/ Q15998 . .
 BloFe R0 aeR IR oot FPeR ) vmindle @3y and
aver agecardiMg (8a0) e vadrest values! AiplRe P tile Iphtdle motor
edge of the timng information (248, 402). 5 8. A
pt& B4R selatien daretiming (fermatianc(248d408).cl ai m 1,
wherein the maintaining rotational speeds conprises:
6. A processor-readable medium as recited in claim 5, wherein
the recording (810) comprises recording (902) into the drive current
profile, each drive current value in relation to a clock edge (404) of the

timing information (248, 402).

7. A processor-readable medium as recited in claim 5, wherein
each drive current value is an average drive current value, the recording
comprising:

for each clock edge (404) of the timing information (248, 402),
recording a plurality of drive current values during a corresponding
plurality of rotations of the optical disc (218);

averaging (904) the plurality of drive current values to calculate an

average drive current value; and
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nonitoring (1002) a Hall sensor signal (250, 406);
determning (1004) if the Hall sensor signal (250,

woQeM/10ss77 synchroni zed with the drive current pCofliskm4/015998

(242); and 10 shifting (1006)_the drive current
profile wth respect to the Il sensor signal (250,
406) if the Hall sensor signal (250, 406) is not
synchroni zed with the drive current profile (242). 9.

A dis i ni1 SR O rad 6\
Conf | qar i TYEREMMOZE®) dROTRLIRRProtf, et veistly trive
ofureentoyaluedhn nedation & scclo2k 8dgenof phe dingingoinforn(z2i20) (248,
&&géotate a spindle (236) on which the optical nedia
st (218) is nmounted; and a spindle driver (234)

configured to control an anmount of drive 20 current
applied to the spindle notor (220) during a | earning
phase &0 Achrasgssar-teadatdel mediem asdecitgrd il cleimt hewherein

i ndl 236 d I, | nf ti 248, 402
BETalita AW o F il 3Pebh yofurisBen (300) on-the | ane
side (Aalony 00206l HasonEs! dadRRSOZA) 25 10. A

disc drive system (128) as recifed in claim9, further

conpr idsiteigniaingeatti04dg il doei tHak I('Qamaotm@ighneajg@ﬁ%} 2406) is
recor : re val u 1o |
n%&?rhg?'%%%f e"éﬁ‘?hﬁa‘m"es%‘ﬂt%rﬁs"ﬁ@%é?ﬁgétaé‘dl (250" 406)

recei \itihg oMOOBy il AALVE cltent PRSI With rebpéttoto ttRe Hall
the timng 1nformation (248, 402) during the |earning

psRIser signa (2684 /4089 61f 7thecirfalissensgro skmes (226, 1406) s not

ool S i GBS P B BERA2 or 1 € (202) ¢

i ncl udes the drive current values, the Hall sensor
signal_ data &250 . 406) and the tim ng information
(248, %02) A disediive ystemd128)kcamBprisingy phase, t he

2ppl y & el 7oe' iMautedTo Bfngd 1855883 Hi¥ REsl g1
NSt g opBcd))mediaetisd (®18)ear ni ng phase in order to
achieve appropriate rotational speeds of the spindle

(236 ZSPIAIE Mpter (12D)dp rolatndesingle (2ak)@nwhidRethe optical
' ARala gk8%248)@mBlinfdeaRgt i cal disc (218).

a spindle driver (234) configured to control an amount of drive
current applied to the spindlehmotor (220) during a learning phase to
achieve a desired rotational speed of the spindle (236) based on timing
information (248, 402) derived from a reflectivity pattern (300) on the label
side (216) of the optical media disc (218).

10. A disc drive system (128) as recited in claim 9, further
comprising a learning algorithm (240)’ configured to record drive current
values applied to the spindle motor (220) and Hall sensor signal data
(250, 406) received from the spindle motor (220) in relation to the timing
information (248, 402) during the learning phase.



10 12. An optical disc read-wite device (102)
conprising the disc drive system (128) as recited in

wolei4mg:7713. A disc drive system (128) conpri BCOES24/015998
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| earning al gorithm (240) confjgured to generate a
drive current 15 profile (235) during a | earning
phase, the drive current profile (242) including an
average drive current val ue associated with each edge

(404) 19f %Célgékdmé?@ggﬁﬁoﬁ)% eéél ‘fggltécf Si1h aatral%g, fyrther

reflectivity pattern (
anoxmxruscr@ adddve (ANt profild (242 ﬂTatVIﬁCIL(d%%‘Whe drive current

2’82&»%?“@1 SHeh ot gty oggggsafzg&;ﬁl&a3nggmpsgnfmmaﬁon
fiait ?@er(z{aéé%@ e 'éé‘l‘ﬁlf\ﬁgpll@é‘@ ﬂfggs@hdfehahver (234)

6) of the optical “disc
rbeirgcfurﬂ’larycplafugtﬁed ’(osepplw ’ehendrlk/engmemtcpaﬂd;e Rd2) to the

h i Sing:, 25 602 dr
P e RZPhaShSitng PR AGET Arts) Mabrderc das gohieve
t Qpbtdﬁrié@e | ok | aqsbe!déoei thé %.ﬁdi@?@é@s bdetHe? ]r§§er°E206)

c&ﬁl cal disc ;hé and a he driv
cl’.ﬁn § aprigfageson }ablebSldes(§1ﬁ)joéthmmrcal amqmea)
achi eve rotational speeds of the optical disc (218)
when the laser 30 (206) no | onger has access to the

timngq2 nf Oﬂ&rﬁf&igdti@al 0fR0dead kD AdlERI6160) comprlsmg the disc
PCT/ US2004/ 015998 27 15. A nethod as recited in €laim

1drivevspstenn (12 aseresitedimglaém Qrive current profile
conprises: generating the timng information (400)
froma reflectivity pattern 5 (300) on the |abel side

(216) 4. t hedruetded sykitem GZSﬁ&om@ﬂ@h‘@Ftl ng the timng
i nformation (400) |ntoat|mn gnal (248, 402);

and foa leatting @lgeritbm (240 ccmfwrs gtnager(remﬁe a4©lz)/e current

rent val ue plj.ed to t
BRI 827 00 o WA B FRHE e grotie o2
r pichidiegan sesade dve ArrraitheiliassesibfcRbwith dchi éﬂ (404)
wherein the generating a drive current profile (2
f of atackevigpal &h2) derived from a reflectivity pattern (300) on the label
side (216) of an optical disc (218);
a spindle driver (234) configured to apply the drive current profile
(242) to a spindle motor (220) to achieve desired rotational spindle speeds
during labeling of the label side (216) of the optical disc (218) when the

reflectivity pattern (300) is no longer accessible.

14. A method comprising:

generating (602) a drive current profile (242) when a laser (206) has
access to timing information (400) from a label side (216) of an optical
disc (218); and

applying (604) the drive current profile (242) to a spindle motor
(220) to achieve rotational speeds of the optical disc (218) when the laser

(206) no longer has access to the timing information (400).



receiving a Hall sensor signal (250, 406) fromthe
spindle notor 15 (220); and recording Hall sensor

weignraledges (408) in the drive current profiPeT/US2002)15998
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relative to pulses of the tl%ng signal (402). 17. A
method as recited in claim14, wherein the applying

the 20 drive current profile (242) conpri ses:

nmonitoring (1002) a Hall sensor signal (250, 406) from
the spindle nmotor (220); determ ning (1004) if Hall
sensor signal edge data (408) fromthe Hall sensor

si gnal 162500 meb)od esspaitted dnidaith vid, whereor deel gémerating a

data (408 t the d
o GV 8 crEPs I8 coRfRefng shi f 11 ng. (1006) the drive.
currengem@&m etHeZﬁfmirt] |ﬁ1’6rm§ﬁ6ﬁ0(t40b? ftdiR #fleg ot >Phttern

Si (250, | sensor  signa

(& )Qrsthﬁ)kabetgld@r(%ﬁ) Qiefdmemnthai discr(@d8);ded HaII

cur  onfon e SHACUAS ihoiiioun D FaR ke thinG SigRal (2as
PEOLY)SH04/ 015998 28 18. A disc drive system (128)

conpr i SI ng: rreans for reading tim ngﬁ;B nformati on (402)
from afaradrgh Hulse ch1bs tirsingasigopt i 402k rezosiing a drive

TEAE] 9508 AT o BB TRL RS Dol oo

drmt‘aaonallrsp@rgd profile (242) that includes drive
current values applied to a spindle notor (220) to
achieve the rotational speed; and neans for applying

the driye car fi 4 i.nd .
motor 1820 thettas a8 rebfied 1 Paibf 151 GHiRelE kR gtfgrating =
thﬁivabsuﬂ'eQEpctffllé @42)tfurthegcompeisegt i on (402) . 19 A
disc drive s 5 m (128) as recited in claiml
wher ei 1#cehdNg d | §9"r‘ Ansigoal (20, aﬂ@ﬁ)aff@ma@'@e @pindle motor
CFQZ@% nyal ues and the neans for 15 generating a :
current profile (242) conpri se:
recording Hall sensor signal edges (408) in the drive current profile

(242) relative to puises of the timing signal (402).

17. A method as recited in claim 14, wherein the applying the
drive current profile (242) comprises:

monitoring (1002) a Hall sensor signal (250, 406) from the spindle
motor (220);

determining (1004) if Hall sensor signal edge data (408) from the
Hall sensor signal (250, 406) is synchronized with recorded Hall sensor
signal edge data (408) present in the drive current profile (242); and

shifting (1006) the drive current profile (242) with respect to the Hall
sensor signal (250, 406) if the Hall sensor signal edge data (408) is not
synchronized with the recorded Hall sensor signal edge data (408)

present in the drive current profile (242).



means for recording (902) a nunber of drive current

val ues associated with each signal edge (404) in the

woi2004nged7nf or mati on (402) during each of a nuRDEBUSEI04/015998
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rotations of the optical disg8(218); means for
averagi ng (904) the nunber of drive current values 20
associ ated with each signal edge to cal culate an
average drive current value; and neans for recording

N A b T T L R
25 means for reading timing information (402) from a label side (216)
of an optical disc (218); ,
means for achieving a rotational speed based on the timing
information (402);
means for generating a drive current profile (242) that includes drive
current values applied to a spindle motor (220) fo achieve the rotational
speed; and
means for applying the drive current profile (242) to the spindle
motor (220) to achieve desired rotational speeds in the absence of the

timing information (402).

19. A disc drive system (128) as recited in claim 18, wherein the
drive current values are average drive current values and the means for
generating a drive current profile (242) comprise:

means for recording (902) a number of drive current values
associated with each signal edge (404) in the timing information (402)
during each of a number of rotations of the optical disc (218);

means for averaging (904) the number of drive current values
associated with each signal edge to calculate an average drive current
value; and

means for recording (906) in the drive current profile (242), an

average drive current associated with each signal edge (404).



