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WD 2004/ 068194 PCT/ US2004/ 000973 5 RADI AL PCSI TI ON
REGQ STRATI ON FOR A TRACKLESS OPTI CAL DI SC SURFACE
WO BG4I FI ELD The present discl osure rel at eBCT/US2004/000973
generally to optical discs, and nore particularly, 10
to determining a radial position on a trackl ess
surface of an optical disc. BACKGROUND An optica
di sc, such as a conpact disc (CD), is an electronic
data storage nediumthat can be witten to and read
using a | ow powered | aser beam Optical disc 15
technol ogy first appeared in the marketplace with the
CD, which is typically used for electronically
recordi ng, storing, and playing back audi o, video,
text, and other information in digital form A
digital versatile disc (DVD) is another nore recent
1&??64.19 g "gioNSE(SﬁﬁlsbefﬁAdkﬂﬁﬁ OP¥ICAL DISC
storing and p ayln novi es because I'ts
ability to store nuch nSlHuﬂaﬂm In the sane space as a
CD. 20 CDs were initially a read-only storage nedi um
that stored digital data as a pattern of bunps and
f ressed into a piece of clear
E(hiﬁcargbna gyplastlc t hrough a conpl ex manuf acturi ng
pro Q"ﬁs prestinvidiscto sure&‘éblt@@nmﬂﬁ toveptical didcy) amd nlowe particularly,
their own CDs with CD players capabl e of  burning
to deteymining @aadial pRsHionOnRtracstsss F‘E@f’@? @hp1 eptifakdisy. and
CD-RW (CD-rewitable discs). CD-Rs have a | ayer of 25
transl ucent photosensitive dye that turns opaque in
BAKGROUND are heated by a | aser. Areas of opaque and
transl ucent dye vary the dISC reflect|V|t whi ch
enabmeaptisat élsc@,whaaéea compagh chseatidk ﬁiﬁctraw i storage
me ol PATBE WAtk {q By Bhding B1GP: 2%‘%@@3%%?%995010‘[10&1 dise
techslygniitsd ﬁpﬂ)ea@aSmtthdS magteqﬂh@esmth $iid €Ds wihithéis sypgealiglused for
chem cal yound. In a crystalline phase, the conmpound
elegtgormenllyy &??QF i nstorigg and playing hask aﬁ@es visleas dexty apd other
1nf$lgl?aq1{$ﬁb1é1§c¥ mgﬁeg ifo}rh n gA t@éta? glggs%%ﬁ 15(!1 g#(g[g% \é\fn,%)]r'k Rcent
typa oEopRM WO tHﬁQ§g&@&1@%s%fdruﬁﬁﬂ@%GW@ batk Med-Hewlsecause
for | abeling the non-data_side of such gptical discs
of ifi§ ahilitydg stospeuch megedata frothe sameppace apadd).cont i nued to

dev%‘ﬁ?spwgl% ﬁ%ﬁ&i'ﬂe%dﬁo%ﬂ gt%ra{ggrrﬁecﬁ%\/t%m §Bled 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). CD-Rs have a layer of
translucent photosensitive dye that turns opaque in areas that are heated by a laser.
Areas of opaque and translucent dye vary the disc reflectivity which enables data
storage in a permanent manner analogous to the bumps and flat areas in conventional
CDs. CD-RWs represent the bumps and flat areas of conventional CDs through phase
shifts in a special chemical compound. In a crystalline phase the compound is
translucent, while in an amorphous phase it is opaque. By shifting the phase of the

compound with a laser beam, data can be recorded onto and erased from a CD-RW.
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ways to identify the data they've burned onto their

own CDs. Basic nethods for |abeling a disc include
w@boogioesabdy writing on the non-data side wth BCT/US2004/000973

permanent 5 marker (e.g., a sharpie marker) or

printing out a paper stickér |abel and sticking it

onto the non-data side of the disc. O her physical

mar ki ng met hods devel oped for inplenmentation in

| ud K j h I
A TPt Sef oL e o
im. Q%r éﬁﬁfﬂg S}t?lt}é %gﬁtﬂﬁlﬁh l?(?&éveldg) £ ¢ gﬁﬁé}g Idg%fr% more§88}1]ement

ay r ecCl a surtace

Waymtmmléﬁtlﬁzpﬁieydm] ml&Jyf\ae blﬁnedlﬁmloaﬁheirl dvgn O, aBdsiDVYRSthod for
CDs is that there are no tracks

robl e abelln S | ! |
labifingop ase wden@%‘/%ﬁ Y tHENgapR the goplata pide evith @meermanent
; .
S0 2Bl e PRI ok SR BIPL L TR e

the oﬁonaddtasmle sfiothe disv. eQaueplphysita) hadifg nXthedsl ﬂ@veﬁbped for
| abel or to append a Brew ousll\z/51 mar ked | abel can
lmﬂl%‘éﬂtﬁtﬂ?qﬁl%%léfﬁ‘%ﬂqnéh dfyess ingBideank ik dhemal wax|tepefer, and

them d¥ %Ir ﬁgr ?ﬁ{ﬁﬁdk t 86 foule: P{e@k?odts Eﬁ@? khedlgge? 11l1 3 nven% gnal CD

a'ra is too close to nner

pla}&fr tbhmaﬂ:l aOsped:.lallﬁWr@@redaCDahﬁfacHHySMVmeﬂﬁﬂ§ abplyt &?ally to

Iab¢dat is printed at a radius that is too far from
labglmg ¢} BVdeter of the disc. Accordingl y, the need
exi gt tionin

opt 2P S Sl el €% Bl il RS or 3 oo on
the riﬂ:relkisn@'sge @uec thasiohldetarside, datiep side) abele CROosdetdratiee Ridial

pti Cﬁ gqg SUMWARY A reference pattern on the

POSHml%t dherefpse. dhe apdiplppasitioning efca dasar srotsionshaplent begin

RIS 9B e R oRHER s

ForBRﬁ\AbNGS ldtet negrowel®f @ite sl (uhd tibsl dteisusififled at a radius that
t hroughout the drawings to reference |jke conponents

is tomalopein thedanerghamstgr ofjthe disgs tlikevase, anlabslan®l bavp gaps if the
labé? Ql\-ﬁa 1? pﬂ?l d a@ ? 'fadlﬁmjhgtgg Fbte | o 986 d[h@} groéllaﬁle%r Pg%’lg dl%

nonatr SS 0p |ca I SC sur

ZOOAédbﬁﬁilgld}r BSTRdID 20 ﬂﬁ&%@y to3déte@ning radihlusdsitRingfy @i an
Iar¥ enbodi nrent of an optical disc device
a

optice dipgsusTace hat AP fraslsi o gthea dhaskingb shelt grhe non-data or label
surfa@egbisér{&}dcgﬁd@{] a trackl ess optical disc surface.

SUMMARY
A reference pattern on the non-data side of an optical disc can be scanned and

used to position a laser spot at an absolute radial position on the disc.

BRIEF DESCRIPTION OF THE DRAWINGS

The same reference numbers are used throughout the drawings to reference
like components and features.
Fig. 1 illustrates an exemplary environment for implementing radial position

registration on a trackless optical disc surface.
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Fig. 3 illustrates an exenplary enbodi nent of an
optical data storage disc having an exenpl ary

WO edoees1ee pattern on a non-data side. 5 Figs.Pdr/uS2004/000973
and 6 illustrate exanples of using a reference pattern
to generate a signal whose duty cycle is used to
regi ster an absolute radial position on an optica
data storage disc. Fig. 7 illustrates an exenplary
enbodi nent of an optical data storage disc having
anoFige? ilydrabtsaany cxcaipders vowogimans of ap wptca shscddgvice suitable
side. 1 L.Os..8,...9. 10 1, and 12 il|lustrate

for Jofemebind ¥ pyede el o Bt lete R ieCnfeee o
si gP@l 3WIRSEats§hi dxedPldrs elBdinicdt IEGnSdicaRda@biehpd Qisc
radi al position on an optical data storage disc.

havilgyen exemplary refgrageq Battre of hoen-dptggidens il lustrating

exappl e th +for . reqgistering. a radial ition on
O B e g R laSfate bR b Mo d's EHeRte BARIM \BerRfote o
sighfE SARYsE HuENcy Y & Wdel@Wo rdiSted Bh hBWIRE rediBICHSSH oM Sn optical

directed to systens and nethods for determnning a
datp gigrage diggsi ti on on a trackl ess surface of an optical

dat a. stor, disc. Areference. 20 pattern t h .

nont ar Al et 3F s apefrLifli Sl o i Sl Japorase dis
haveh@arafieer CkSiGpRAPRI@EnceqREtbRdn ahonCdAeyitees to register

the position of a |laser to an absolute radial |ocation

on Fighed.d?.sk0,sl1nend d3tiHustiatieexamdesaplsuiing @ refedinge pattern to

I [ . f . k_th . | i al
ecngBE B GheEBRios £) SHERGG HEF bl i foRtb o an

optfMBU/REtondpd diRt hods provi de various advant ages
including,lfor exanpl e, an assurance that | abe
0

wr i Figag 180145 anthe Snais- Hawadiggrgms oiflustratingi exandeimgheds for

a correc&i Ladsi.tlijos tha%r iksle n%t ‘éa‘fg'sdgrsfe to either the
reg{SHBie AgPgLP ST G RFIST PR A8 Ky t hat | abel s

can be updated or appended after a disc has been

renoved froma di sc device by referencing an absol ute
DEEAJLAD PESCRIFTION=xenpl ary Environment 30 Fig. 1

il bSt rates an exenplary environment for inplenmenting
one 0" ¥e embodi nents of a systemfor radial

L0513 A B LT S a8 oo i«
radial position on a trackless surface of an optical data storage disc. A reference
pattern on the non-data side (or label side) of an optical data storage disc enables
optical disc devices to register the position of a laser to an absolute radial location on
the disc’s non-data side. The absolute radial location serves as a reference track that
all radial positioning can be referenced to. The disclosed systems and methods
provide various advantages including, for example, an assurance that label writing to
the non-data side of the disc begins at a correct radius that is not too close to either the

inner or outer diameter of the disc, and that labels can be updated or appended after a

disc has been removed from a disc device by referencing an absolute radial position.

Exemplary Environment
Fig. 1 illustrates an exemplary environment for implementing one or more

embodiments of a system for radial position registration on a trackless optical disc
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surface. The exenplary environnent 100 of Fig. 1

i ncl udes an optical disc device 102 operatively
w@ouwphesiot o a host conputer or recordi ng syst erc1/082004/000973

t hrough a network. 106. Network 106 is typically an

ATAPI (Advanced Technol ogy 4Att achnent 5 Packet

Interface) device interface, which is one of nmany

smal | conputer parallel or serial device interfaces.

Anot her common conputer interface is SCSI (snall

surfaspp e pxeapRlp Ve EneRiddp of kg, dinglydes a@@p@ﬁ:@u dl&cecttVlce 102

orBBISEE shISLER RaleLoBAETY BrBR LRSS Py FRENGER Ryon
IO@ﬁy connands are executed, and the way status is

processed. Various other pTyS|caI 10 interfaces
i ncNgireork nE0GPay Aypieplly r@fleAf A, (AdveeeedChaelmelogyl BEEChment

Y, and A ATAPI
PacifertiER), bellLe BPLo, RFlehdh o 3k D Pl tbloNrr pprel o
seriAl Alevitee iftatees 0 hatheERoREbRNdnipaRe MidrERs BARBCSE @Mall

the same ATA cable with an ATA hard di sk drive. ATAPI

COTRYIPIC BYtege rBleERes), wlpéqluéﬁeacgsnﬂ@mlr Aedes imerface for attaching
perfFRER ABRLE U LotueED S AR roftutERe oP Vbl B way

e disc rives i VE

corﬂﬂhal\icﬁ;saléee@cuteil dhdaitd Wiy %’&Eﬁs is §itcesedONVakibhd 6€Her %%?ﬁcal
devi ce 102|sta§|call Ierrented as a witable

lnte(lﬁaéﬁfpﬁ@%udedh%@)ﬂ plal)n&r}(a% ibet; Ghanngh JEER el 398 TSBy(Urgversal

Ser{’f écor e d| sc% Ig%sa%ﬁ%%\?\?#(:h aﬁ%p%qoéfcgllggjman

ATAugkerice t@ hzﬁae CDPRURM 268 SapeldiRred o Bé bEMEHMELATAR able with
burners. Mre generally, an optical disc device 102

an AeA Dard disk Jaize. tATABL dapires senerllariaclatio 6D-RANodgps, CD-
Rec%lr&%ffé dhogstcg%\xgﬁ{lﬂ\}g I?il%&? gﬁgﬁp ga]i erlgﬁia% sc5 clirlves tape

drneeqps@eieﬂbppymraze?@ £ pEIBaALS- 1200 & dn. @ DVD (digital
versatile disc) player, and the |ike. Therefore,

al t KBtiesh dissiavecg) 108 @dyyé&llyC@pi@nemgd d5 scustebld GRr(epmpact

. ' I ur ner. disc. .device 10
dlS@}l%% /ﬁﬁv@tht%aﬁttgg gl%lfl:gy 0 erfﬁpdlo % r%‘%? an P%thcal ggsc Auchas’a D-R
(CD-rdoasdabhs &i6k)iand ki @D-HW C%;D@mimm@wscp PELERWrHLEE CD devices

devi ce 102, such as a burner, generally includes a

102 greenftensendlen|GD tugiersy dMerg generally, amoptncag éhsrcaieVicasHE may

mcl?la? %Pi%pq ci %1 (f % lc%)l élélyer t‘ﬁa& dep Pg@g@ﬁ% cyl%gent in
an A0S RENDRA @D@)M&Ne"lﬁ{e%) 12%1, st R c30IpntRt ilnl§PC5{Bersonal

opti cal i ckup unit and a focusing | ens
COH]I—MG@ oa édlsltﬁla‘sféaiat éwp)lmy@loaad theesike. 3T heysfare oaltlmugh

opt]xfé'lrJ L {11% egeYlﬁ ﬂ%gssélﬁ L%Féd laereln as bemg a CBV%layer/burnezrooptlcal disc
device 102 is not limited to such an implementation.

As illustrated in Fig. 1, an exemplary optical disc device 102, such as a CD
burner, generally includes a laser assembly 108, a sled 110 or carriage for laser
assembly 108, a sled motor 112, a disc or 'spindle motor 114, and a controller 116.
Laser assembly 108 mounted on sled 110 includes a laser source 118, an optical
pickup unit (OPU) 120, and a focusing lens 122 to focus a laser beam 124 to a laser
spot on a writable CD 126 (e.g., a CD-R or CD-RW). OPU 120 further includes four

photodiodes and a beam splitter (not shown) for tracking and focus feedback. In
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phot odi odes and a beam splitter (not shown) for

tracki ng and focus feedback. In WO 2004/ 068194 .
WS04/ 000973 5 general, tracking the dap@r/sEsme4/000973

(144) of a conventional disc 126 with | aser assenbly

108 for reading and witing data is based on radial

position registration information that is readily

avai l able froma continuous data track that spirals

gen%ic‘:'% %:g% ﬂﬁ@ oqi g gr 6%{14\) é{ﬁ E\Iec&%lggr%m]éﬁdlﬁa ﬂ%g leylgb],@;sﬂgassembly
108 fd'iﬁﬁﬁhn@ ahd Weltine Nt S RNSHs &P oh ?échﬁlﬁf(ﬁﬁld W%Efsfr%cﬁﬁ ﬁ?ormatlon
with the four photodi odes. Contro f y

that igeeadilyavail P al@Btiguats dag tkadhanspmie o8t frcbiﬁﬁfbé Yenter of

non for holdin )
the e s iR By B el fanbentinel y:pidbeacking scheme
iCde K QLe printed as
mvzltvli abe lﬁél%% reﬂgl&?g u?gﬂg?@gérgdﬁgl% ﬁ%{foggﬁ ﬂ% or cont roller

116Comealtsr di legtypicaliy roelydes28 membnyde28 GcH gs &Idnﬁ&k{is fccess

[ sl ed 132, dl e driver
Me%\%%WéPd@éﬁg% a{l@ﬁfl‘?m?lé( fa%ahﬁ@;g}gwp&@y&{a«ﬁéwﬁre&dable
inste@tioHE) CdatD Breturis, %@éﬁﬁﬁr médQed, Odl‘lcl%j[;é%é e (% ﬁl?cﬁf:eﬂ y ﬂb\é on

the radi al position of |aser asse resp ec
disq 426 ard poer Hath forecondiodler dmal Asméldglyt neinsary 1288 1nH1ﬁles

tasGRETE gRyert 080" UL ot B8 e Sftte e 86 Sharfiir 133 an
spidi del&C1 Dy Bule Qﬁtcohﬁﬁcﬁ&? Glél)pp&éggé% a?@% glflﬁr(\}/ié respeciively,

constant linear velocity (
the radial phsitionr efadldsed raisseanbly 388 vaﬂwespm ty diser12640d tha gotational

speecf‘o%#;%cd% gﬁh 142edt stat er [SFJI% veraﬁiél_cgg%aéeg%%g%b% ?08
are \iRERIIv RO & hat Ao 6rh§1elqg§cam%'vgse éjsflﬂwofai%(sbseﬁmlgﬁt at a

witing data to the data side 144 o
congtenttlinegr eeloctydCLMVD. g., text, graphics) to. the 20

| abel d
o A8 B BLARele Oy et 1ol skt St avepd fesand a
labe(lj |d$1%1d134@ CEastBDPU Wil &s 180 R &e@ﬁﬂ&%ﬁpaﬁé‘c%@& ﬁb ¢t control

driver 132 rotate data on disc aser
lasel.LMS and OPVY, 130cwbertrepdiag d2@Sram thier dets sidPW4 Bﬂdﬁad% t\bﬁtmg

d the dat
oo B B N s L S B
nonlcﬁ%ﬁﬁd@ﬁ 461(i%C, tﬁ@ﬁ)p(éldeeov la@el %efgg 5%8)12@ RVh%H %B— (IHW is flipped

phase- change | ayer of
ovelmns@gtlcaBdm Idavlbey,‘l()?w Wlﬂlecbmmﬁas ditisé kB@rErrddlﬁi Okér 120 rotate

i nt nSI S 8 output to wite
datalty ais{ 268 T3 bard 124 85 Gk Seeg diven 139 spmtrals DB 120 and
the ﬁgén\éﬁff of 4R 1adc2 998 oﬁgp%t &?ﬂ%ﬂ WL FatR Bb %%Sﬁﬂ@ll&lﬁ%gﬁec?eecﬁ OFF the

4 to record data
metallic reflective layer of disc 126 (1 e., a CD-R disc) or the phase-change layer of

disc 126 (i.e., a CD-RW disc). Similarly, write driver 140 controls OPU 120 and the

intensity of the laser 118 output to write data to disc 126. In response to data from
write driver 140, laser 118 generates pulsating laser beams 124 to record data onto the
data side 144 of a disc 126.

Label driver 142 is configured to execute on processor 136 when a disc 126 is
flipped over in the optical disc device 102 so the non-data side 146 of the disc 126 is

facing the laser assembly 108. In general, label driver 142 receives label data (e.g.,
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data side 144 of a disc 126. Label driver 142 is

configured to execute on processor 136 when a disc 126
WO 2004868194 | pped over in the optical disc devi CBRCT/022084000973

the non-data side 146 of the disc 126 is facing the

| aser assenbly 108. In gené%al, | abel driver 142

recei ves | abel data (e.g., WO 2004/068194

PCT/ US2004/ 000973 6 text data, image data) from

t it us o.control |as 118 for .
te TR el bt R colrloutéF e N Fed s et ol sfpiiting o
labdl3fito the noedp@RER 146 oddisd 1260M tedh§ise 8 HME Frok{Rbel airﬁ‘z%lei 42
118 generates pul sating | aser beans 124 to recor ’
lasqr JH 8] gegaratesamissiing dasaiobeadest 24 i eortld6babfdati @to &6non-data
. vVer, i on i.anal, push-pul | ~tracking schene
Sldé_rrlgl\r%@i gir: o J;glg\% e ﬁ%(?&'?vlﬁécben §°’%‘1‘?§Ha%ﬁl PEhgellofragkigg sycheme

mert@fiell b0 foraickiah e Hak sldeafld Mg 13'% RYvaRLR B d8cking
146 of the disc 126 because conventional discs (e.qg.,

the opnata gigde 14QwT tovbisg 1P@becanss cormektomil disvhés.g; &1-Rk, CD-
O8k i egi stnation i nformat.i.on avail.abl.e, on their

RWRSENVERD ol il B OG0 St el R yion it BRpatapyation avallable

on eRe@h R Sd&EDI6. ORcdaRliANly, Mk SRUSFRS Anb@findhts @9@0 | Ribw

. registration on a trackless surface of an optical data
discypiep agadial posifiascregizBatiaoonpu treekldss 4urface dfeni appicaindant @orage
disceD 6 vari ety of general purpose computing devices

I'ncludi ng, for exanple, a personal conmputer (PC), a

| apt@ppeeNP4 edn beaithleREME] adl8VhG&S of %81&2&&%{)\%0&% gszfgﬂng

communi cate with optical disc device

devicgs, iilgcélpdigg,i 1oe | efamplea aprasiongk oomputds (RC)y @l lapiop ecomgmary and

othe% gi%\él{c’%s %&gﬁﬁeﬁtg cg{%grw’%icqﬁ?eo\gtgg \cl)gii!ivg:i I’d{sgﬂgn%gx})/ﬁ 3% 3 égglputer 104

typitidlyv ddchiidds €a NEO®sYor 1 444, IR RRIAIL YmBhOY/ 485 (ﬁ%.gtrﬁgﬁ),o fand a
a

con&lét er/processor-readabl e instructions,
non¥qlptilet mrearory pkSg(@ss ndaM, ebardndisky tlleppylatisk, f 6D-ROM, etc.).
)

t 104.. ,,Co 104 [ t '
o SR 3 OB e B P, R ik v
instivotieds, | @t BiaEMred 4 Ero%ﬂaﬁln SHEAIEABAE oPikr PIRE ?§ﬁs g{)%lﬁgt%r 194,

provide a user wt O the ability to manipu
Comgruerr Y(4s map risypianeent vadbuscapphinatiornf prograndal 30 stoedd @Smemory

145 T Ry WAGIRy 1 B0 B Sakientip bt B o v
e AOAAAPAE b 1R100 8 WEREGHESH S0 e g
tracksho hevriftanatosihdelatet idofl4d ofi s dist 2626 bydisenieviek,102. Such
appl%:?lﬁg%str goofl)lgé?lonﬁtﬁtgg E‘?‘EQ@% ita{sg%}lgblg (t)hedf)rselgargt?(;/l{ gfe a lla%gl, Is1r1]chaas
text and/or graphics, to be written to the non-data side 146 of a disc 126. In general,
computer 104 outputs host data to disc device 102 in a driver format that is suitable
for the device 102, which the disc device 102 converts and outputs in an appropriate

format onto a writable CD (e.g., CD-R, CD-RW).

Exemplary Embodiments
Fig. 2 illustrates an exemplary embodiment of an optical disc device 200
suitable for implementing radial position registration on a trackless optical disc

surface (e.g., the non-data side 146 of a disc 126) in an environment 100 such as that
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25 for the device 102, which the disc device 102

converts and outputs in an appropriate format onto a
wowiogatiied CD (e.g., CD-R CD-RW. Exenpl ary EnmpoOUSm®01/600973

Fig. 2 illustrates an exenplary enbodi ment of an

optical disc device 200 30 suitable for i mpl enenting

radial position registration on a trackless optical

disc surface (e.g., the non-data side 146 of a disc

ch as that WD 2004/ 068194

. 12 ' envi t..10 t
iR B AR A O TS bbb e g e
disEt@vicel 200N REFRX 8NP b ahifiguedPRHERAhe g{anhae%s%é 'o&@):al Al Shvice

device 200 in Fig. 2 1s configured 1n the sa manner
102a¢f Fige 1 opithdh¢ extieptionlef/iadial posiflon friFerg2021stonstl tih midnsory 128

and RO BT ranGeie ot bt 808i0hr e cabmplara Gmodiment of the
optRaDdibd 8vicd T00 Olgéﬁﬁ@ésﬂﬁét R Tpad MBRLktRhed B8 ?z@ﬂ@ﬁlksgﬁg% in the

di sc device 2 presunes that an optical data s
deviesk)01wigh the rionslata side 146 tohverd the dserasR@fiblyi 108 (Loiewith the top

SOfPIIFYR Bt TSI o et o
the bpfiéd AIERePice D06 pESERRS By afTRRA] 8B btoldge é%{},el %%A}Plgllg‘lude

di sc device 200 presunes that an optica a stora
a reffirence PRBemegn itviinadiga side 14.er ence pattern on its

5d i.d 46. . Radi jtion driver 202 is
qori BB RrE: 207 i Bimly RPALE b ioHiserBng hethetrpr ot
an GRIchCaisc dD6 Gndlddesi NhHERS RAHA &I ﬁﬂﬁ@?—@%tsﬁfenl AebhSwhich
non-data side 146 fromwhich an absol ute radi al

an ghgelutd adiat pasitien dant be détemuinedloT¢ Hiis emd)dadialagtsition driver 202
dle notor 114, sled

confi ipille S 1 £oded Zlinp| 4 86l arsrREIOE by imapmer
sim{l& fohBit HSHIASBDEvaRPY el 1B LLH8E diQ 1?{621;& %rggligpekgé PQt?e@n or

for a reference pattern or 15 sonme o
somerdheranark thatrindieaten a ecfpanteepatteirsispressansn the doeiata side 146
on-data.side 146 of di.sc 126. If a reference pattern
of I8 108 v Hetuich pPisch o5 GpeSant wdinloogsiecom MBS I02 controls

spindlR A& Df, Mledl htbtorS| £ HBUer ]aégemlgﬂ 3 08 at%.eé'cta\gftﬁf E%e%nce

108 to scan the reference pattern regis
patteraged register thedaser beam 124 6.6, abelsappdt fromrthé heed W@aeri24) to

on P lratedlel SOy et at M o TR ocbederatoy rocess is
discdliseq WinBiRg bElo R rQakPY twoteaflﬁlgg@ gfgrgngeﬁ%ﬁgﬁgnpl ary

reference patterns.” Fig. 3 i strates o odi ment
of Fag olustrates et emisidimagefdh sptid2 dataavirag: difc 126 having an
attern qQn a non-data side 146

exeﬁﬁg{@gﬁé%{lg%gt@%{q gl%rgﬂlpg'ﬁla@f sidg, 146 that enables registration of an
absolute radial position by the optical disc device 200 of Fig. 2. The non-data side

146 (i.e., the label side) of the disc 126 is displayed in Fig. 3. The Fig. 3 embodiment

shows reference pattern 300 as a sawtooth pattern located in a region on disc 126 at an
extreme outer diameter 302 and an extreme inner diameter 304. Although the
reference pattern 300 is shown in both locations 302 and 304 in the Fig. 3, in some
circumstances the pattern 300 may only be located in one or the other of these
locations, and not both. Furthermore, the inner and outer diameters, 302 and 304, are
preferred locations for a reference pattern 300 in order that the label area of the disc

126 can remain free for labeling. However, it is noted that this description is not
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absol ute radi al position by the optical disc device

200 of Fig. 2. The non-data side 146 (i.e., the | abel
wG@r@epesap4 t he disc 126 is displayed in Fig. 3.panesiogooosr3

3 enbodi nent 25 shows reference pattern 300 as a

sawmt ooth pattern located i a region on disc 126 at an

extrenme outer dianmeter 302 and an extrene inner

di aneter 304. Although the reference pattern 300 is

BT S R A B e
302 QI?CPE@Q of BisRN©60hnd it Qﬁ%gﬁat@fnstxﬂgﬁfe Isb ‘?)%615{:1&&? e]ts@sglgere on
not t | ers,

ot h. Furthernore, I nner ndaouter ane
dis8026.and 304, are 30 preferred |locations for a

reference pattern 300 in _order that, the bel area of
t hel't# & durt elthtsaq%te.s @ﬁﬁwﬁﬂﬁsgeéi %&apﬁ%ﬁq owngpdigsy 1 and 2

T e Crintion ' '
v onliPhepis] HEhuiBhe, FR0HGRbR 10  Meetih ond of iy gled
metlomisn G06ptnd éh sathhabe patrte naitdrodinmeter rHY2r amah dxethe rinner
. dianeters . 302 gnd 304 ?f di sc 126, and that such
diagigter S0 Jegipghef 4156 d 2Be? I'esehtR 308 JewhRVR dHrecHpr grreyg 310
- qFl ere i t aryt I ' .
indigefl g b QAL dolhfd o e 083 WiafBhell A6 B! R TTREHALEI0 i
intaded tegluatritahow aefeoduk pata8 300ks @atulelraseheldisé 12Ht@ates the
sl ed nmechanism 306, and .in bo}lh the extrene outer
patigrn H9 @@S‘tstgg laggr satt308neithes Qarthe griaprae dmes giameter Hsor the
i t1»308 is shown. Direction
ethn%ég%ﬁ&Sd}%ﬁeﬁeﬁ%(?%gf%etaﬁg 1%?} ection of rotation of disc
126 Thé\batkangbif fight and dadainehe keferencesnterBB@) (s8e also Figs. 4-6)

intended to jllustrate how a reference pattern 300 js
cang be, forapdan fise [0y YaEPUs dragesies el £9 spkiseeRingoeiching or
t j [
emfifShng: oo, BIE paft@Rta et ofleKBlcedRL AT DRIy WMl hons of
lowdteflectldi6: (Figme 4pBtdredins 124, whilghthe dpht statekneldraréasdi.c., the areas
reference pattern 30Q (see also Figs. 4-6) can be_.
that gherfod mspkedh seprasept 0y, aenbRishigh ity Glien 100 o fige 126
I . . o r r o.
in S6ERE U Ring Ll BB IRRASHS S s THE O RIS 080
sigdl theomgh ethé 6IRTW VI20y(FRigi Dswhésebdmplitudd shank26 in wspbsaset toethe
light patterned areas (i.e., the areas that are not

chapggaghlectiviy e thetdiscni2y areas of high reflectivity
(Fi 4 ' e ' -
(1 95 50 ey 200005 1RO AES: 45
Figs ed-bakiionkirate tisd geradf thé sougbtht paete @PYLE0refistef or dptermine an
whose anplitude changes in response to the chan%i ng _.
absoByte/Esferenge spdigl ppsitioypEa laspbeam 124 (ie., the laser spot 308 of Fig.

3) in the optical disc device 200 of Fig. 2 based on the timing of pulses in a

reflectivity pattern. The absolute/reference radial position is a radial location within
the reference pattern 300 that can be used as a reference track to which all radial
positioning can be referenced. Each of the Figs. 4-6 illustrates the exemplary
sawtooth pattern, a reflectivity signal response generated by the OPU 120 (Fig. 2)
when the laser assembly 108 scans the pattern with a laser spot 308, and the relative
pulse durations of the reflectivity signal. As shown in Figs. 4-6, the peaks and valleys
of the sawtooth pattern 300 define a slanted interface between the low reflectivity

region and the high reflectivity region of disc 126.
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20 The exenplary sawt ooth pattern 300 of Fig. 3 is

further illustrated in Figs. 4-6. Figs. 4-6
waletmnetivat e t he use of the sawt oot h pattern 3POI/US2004/000973

regi ster or determne an apsolute/reference radial

position of a | aser beam 124 (i.e., the laser spot 308

of Fig. 3) in the optical disc device 200 of Fig. 2

based on the timng of pulses in a reflectivity

. I f di al | L '
Paof " R e e SR AR dreF oo "B b et he

absbld/ref@BndoaratdiabPosiord ASHRS BEGQpbI meveswt@&rﬁﬁ% low and
radi al  positioning can be referenced. Each of the

higlrj igBectiyity fegjonstipathe ssapttente xaitpinaBQ0 onadisodi2h, plat OHTH,120

erffiS RERLUIRP0 phRIRATRE (RN O s NcihSe ot dise
1260aBt iR etlikedsHASOB i MR, 4308 endrd Ihia%vAag%airée}ﬁhe B8 &ind

durations of the reflectivity signal. shown in

valleyyef thg sgwiopHepasierk 30t ity refledtigty simab400 hes as@earby)ts% duty
t 0. def | lanted interf bet .

v 8 IR0 40 i AP 5 L5 DR DR 04 ity

50%f TdheSulsk2 @02 m&%ﬂéaﬁﬁ%mw&ﬁ%h%é)%%ﬁ{ iBshape

.4 illustrates the case ere the | aser spot
(et setrated at theniop anssbottame) beshuscethelaseadipat 3p® 38 verynsmaAk by

. 08 bet the | o d igh ..
corlifisuE e 25 ¥looll B 200 80 dEGtatseRrs Shed Phmaliediywithin o
lowdieglectbdy, rekiof dPRldmbelely OFiREH At lﬁgh fofleRliVieF tdo¥dd ?s ft'hsgé}ﬁl the

400 based on the anount of |ight reflecting of
pattgins 808, 1lpeaddiéaraube laser shets208 iptaveidDg very Fag. relttivs to the
I Idwa et ween the peaks d . valleys of the .
sov S Bait L (RSB Pri e BE SR Tr pelesinito By smdchien
flectivitgaegivhs bRMal instantaneb@ly, T binsifi '

r? pulvglg d%lr ast.i on %4 ‘{ag t he p}fjl EIZJSE)g??sé%%o%@%&(lggg%ﬁ%ow
sigigh spturiong in gbe refiEptivity stanal 400 et Rlso twirtsdlynalstad) Qundf they
[d. 4.3 rect.angul ar. i n, shape i.e., saturared at
ovpplo Rt TERTER BLisatss BREme Seubot,Siegnddf s Gy gne
exaBiply bf §yattéin aRAMALY 8EHIeHOHINEpS @M&?Bl’i’sep ahd &fap oﬁ%g \'Batterns

and it is therefore either conpletely wthin a
havingf sigdlarly| dlgntede intenfacss bhebwesinetvel yurficehiofi diffbiegh reflectivities

T i Vi, i i, h .300. |
el B L 253588 0 St
r el Réfegla@ainhte thspamiOfhhoRRhl &50dAAG%: aﬁﬁocféag{ngiﬁig 2, the

traverses the interface between the |ow an
radipeppgition \driver 289 isrfurthen confiduyed s haalyzn dwudity. cybleusf the

TR T BT et it B S
laset BSdefibly 108 Hodifi®Y (i.cAPRE MseRSpct t3@§';%§1{tio¥gg§ Fgﬁtkolii{}g gﬁé'esled

It is noted that the sawtooth pattern 3 on
motor 114 until the duty cycle is brought within a given threshold range. If the duty

cycle is below the threshold range, the laser assembly 108 (laser spot 308) is moved in
a first direction that brings the duty cycle within the threshold range. If the duty cycle
is above the threshold range, the laser assembly (laser spot 308) is moved in a second
direction that brings the duty cycle within the threshold range. The threshold range
for the duty cycle is typically set to be within a percentage point or two around 50%
(e.g., 49% to 51% duty cycle range).
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exanple of a pattern that may achieve this type of
response, and that other patterns having simlarly

W@ k@anesiod nt er f aces between two surfaces of di PEEUS2D4/000973
reflectivities relative to the radius of the disc 126
m ght al so be useful to prdfuce sinilar results. 20
Referring again to the particular optical disc device

" enbodi nent of Fig. 2, the radial position driver 202

is furt conflgured to anal yze the duty cycle of the
ot PR Gloetss Gilabesa e tenbsoremer aABes fasried emcon. the

a
sa\ﬁtéotﬂe%dgt%{r?gg@?@ag th@%ﬁ&lﬁ eggiéa?e?ltge tg?cﬁgloé&%g({sn ) q‘g&g@bﬁle laser
spot 668 noht 4 ruglid destaice that iwtoo rfarlﬂémuhé ilnef hﬁmétar wf @hecdisc 126.
i 0 t mnxhln a given threshold range If the duty
faﬂea oye.nil By $9sRant thesrdiad nositiga, driviee 203 gagasures pulse
( 0 S

ettt 550,500 s TR e Ayl o
pulsépersdtbs @b)raad gletermfnetlflmedaﬂey sp‘QtCBIOG neec$s @abajjestinBet toward the

t | d the | aser assenbly (laser spot 308
abSPEﬁ?e{%l%an? r agla E%%ng Tgﬂ% e f&mﬁ%ﬁ thet; the dasemgpoy 30§ is not
e
pos‘fti'&{e@hfé‘ﬁ%\ﬁé}); b%t?\% Ité htlﬁcgsﬂt%gf(s? élé@%ﬁe %F tfl(g sﬁ%{b%k Ijloaﬁ&% 300.
Rather, cthaﬂtlasge spati 38 & pdsitiored auo dleﬁﬂ%e BAkE @fghe 16k9 Yeflectivity

I WD 2004/ 068194
fegwg@% i @%%Qr%‘i%pop. dheslufy pypde for e reflectiviiyesignal 500
. er .
ISEEE FhLR ST 0 LSS NN H 1

sigmifidastly beiswt 5. Uped determiniigy tiaselie dsotycBOB bedowrta @iven
is too far fromthe inner

t hat
tniihaliless S iha o)athersial Dafon JUUAH: eapooe te ladmtor
1 125@?\1\#‘ 32{) 9 a@@% t%l%fggﬁt] sgéZhZBl 188 gg Y& 5 «%O[ﬁ? fﬁ@@rsslﬁr f %Odgl%s%t?on)
untilahé dutptydlbés pohghe vdthﬁrﬁﬂie@lhvaﬁ&ﬂre‘slmlﬂ Fehge p uI se peri od
506). and _determine if the | aser spot 308 needs an

adj tig peliustainiy eave Whess Sreutosstr w08 8B de locatrdalower on the
sa\xﬁgﬁhtﬂa%m 560 kiRinCthE 3bs (ﬁlﬁt%gkf feg% ?achg]lﬁgc{st %, | ? e(rls S@l%tlaser

iI'S not  positione e pea
spov 808 éy st fadidheistaet deit s patdeenro IRVinneReibieter of bR disc 126.
| aser spot 308 is positigned too near the Beaks of the

As GEiRUpEH | DOVF.Vint Wisisepal B¢ Bl pesisapdsiven 2Qhmeapres pulse
W1d?‘]%0602-r¥bealgﬂ§z3é the ‘c‘lk@céme 61 é[ﬁf Htfc‘)%f' tﬂ:%r\(\ s%'urmt on &91 to the

ustrates thrs a ration

pul&Ogertoal ) aad deteimite Mell&er Spad 1308 ineedyt dnyadp@i@vntI0%ard the
Upo termnlngthat t he dutf%/ éclels bel ow a gi ven
absp pree(adigl posuean, (lpisselogy froomEig: §dthatithe isen speh308 is not

ver Ei
o8 0880 W) S, i, Sk 0
Ratha$ gliec fzert sﬁ@&OBdSiﬁds@irohed too near the peaks of the high reflectivity
region of the sawtooth pattern 300. The duty cycle for the reflectivity signal 600

illustrates this because the ratio of pulse duration 604 to pulse period 606 is
significantly above 50%. Upon determining that the duty cycle is above a given
threshold (e.g., 49% to 51%), the radial position driver 202 controls the sled motor
112 (Fig. 2) to adjust the laser assembly 108 position (i.e., the laser spot 308 position)
until the duty cycle is brought within the given threshold range.
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15 until the duty cycle is brought within the given
threshold range. Fig. 6 illustrates the case where the
wo 2mencppt 308 is |ocated | ower on the sawt oRPCTIUS2004/000973

pattern 300 than the absoluie/reference radi al
position. That is, the | asé spot 308 is at a radi al
di stance that is too close to the inner dianeter of
the disc 126. As discussed above, in this scenario

t hepy adj position driver. 20 asures pulse 20
i aFEs 6 oPgR dRlst Uil oIy abfiral B Sepeative 126
havdhg bl ex@tplas; firaideqattedord  nbhQataliils ?%6381‘ 18%i&0s which

and determne if the |aser spot 308 needs an
enakligs ysgigiaiion ofar @bsolee radislopasitinnr by dreeoptizal didt alevice 200 of

Figh g s Ris 5'apas. TERIa T Ty ¥ itnetin o i 2k Bre i T26 s
displayddeisFigl 71 MheSReEPLI rdfaich & PatRBP 700 B@ttﬁheFingfbgr%bothgent

. laser spot 308 is positioned too near the pe
inchydgh altetnpideg ibarst 9f 26 raadi high otfledtiyity amgioos Hhaaforer @ timing

s PiGe B9 At PR LB G A8 gy o
pha0 4vithOorRHrfRhedd &5 isREWR BS Figs. 89DIM b CAM patteAPONE iPB%Ated on

Upon determ ning that the duty cycle is above a given
the diceli@adndhg same mangsyas thes digpyssed ebaadivish respeit ttd tre reference

[ 2 controls the sled notor 2 (Fi ) t
wulf Y5 o FoTbE B S e B 7R ety Bl rowar
the eRG€he 5@} 3GDPOSIxkreRR)inned 804 Alanletdrdg gildtipscycl e is

brought within the %I ven threshold range. WO

200bike §8a. Sualpesy Kig20 Oatieo 1bpEBated parFiofj the®léd hesttanate306 for
not her enbodi of an.optical data stara [ 126
et DTSRRI DS Pl b a ciihdled nT SRR TA o farer shor
308sdrdRliktBoRhrréRe 3 10 ARisHAL hh thdrefGBRRY RftefeM0SE §@hh as the
_of an absolute radial position by the optical disc
disqid g6 cretapeyothsf patieiny 700 pask thienlapergsp@ HBoweithert heextreme inner

. non- ide 146 (j.e. abel si f the di
aiafiGR 38 & il diten ot B Gse lin] ary rofer ence
patties exdidflanf bhih@atdrd-700 &Mpadi MeotaY MELEARS in Fig. 8 as

. alternating bars of |ow and high reflectivity regions
inclupigg syaehrprization figd 880 mod tlontivecabdlbrovis efl stackadBats\892. Figs.

o-15 U a8} o6 "meinbira et SeblmofSepgien ghp. However the
exclRefoRrERGRcIRMiLAIN AP 80Fin 18E BhRInOT0 s8eHiosD 145 eﬂCL?poses

the sane manner as that discussed above Wth resp
of iflgstratien oatye rrdh tenat Gntpededdp indiG@e tfat Biegsynadhroiiizaison fiklds 800

| terpati ba a rn 700 is typically | ocated
are a%“ifﬁ{ OmttH%e _{t?lglﬁzb(‘guter 302 and/or extreme inner 304
di apehe %xéiﬁpl@iyssar:l}%ﬁernl—?’dﬂeoﬁ: iE:e 7,?}123&1{8’ referéhce z)galgo? is an

. further illustrates part of mechani sm or
Imaginary line between the two rows of adjacent half bars 802 as shown in Figs. 8-12.

Referring to Fig. 8, a laser spot 308 first scans over synchronization field 800. Tfle
reflectivity signal 804 generated by the OPU 120 (Fig.2) while scanning the
synchronization field 800 provides frequency information that is useful for analyzing
the latter portion of the reflectivity signal 804 generated from scanning the two rows
of adjacent half bars 802. For example, the frequency/timing information from the
synchronization field 800 indicates which subsequent amplitude pulses in reflectivity

signal 804 bélong with the top half 806 of the half bars 802 and which subsequent
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carrying a | aser assenbly 108 between the extrene

di anmeters of disc 126. A | aser spot 308 and direction
wW@ememes1340 il lustrate how the reference patt ePCr/USM04/600973

scanned as the 15 disc 126 rotates the pattern 700

past the |aser spot 308, el2her at extrene inner

di aneter 304 or extrene outer dianmeter 302 of the disc

126. The exenplary bar pattern 700 of Fig. 7 is fully

[ [I ustrated in F_i% 8 as including. synchranization
oo B ARISCHEIY pignmaI0 helang i e ok I S0sgefdhe half

barﬂ% 9-12 do not show the synchronization field 800

! pattern 700. However, the 20 excl usion of

SynEigr oy zabpdfied iviehnclo 06 Latter pareofrat Fég. BscadOf pdttef @(m It
9-12 is_for purposes of illustration only, and is

is clegr Ermeliet & thah dhelase spaBI0S; s draysrsing rt%p%m 3RO £t e a%ldway

pongtglgetw neth%bcév%%wfsrw@ ir@e%%()??%&ﬁ&&@ ha%ard Q%’! h?’herefore the

nplary bar pattern the ra

laser &pet 80K enqradidrs dow iadd diigh tdﬁ&gﬂw’l@f ark ieneallye tine e]ma hﬂn@htude
two rows of adjacent half bars 802 as shown in Fig

pulgps ip the rpfleqtivity signal8Qheemegpiedgby QPUakdrare gl equmg AfCP?rétnglya

the ?a%%‘{‘%o?égg 1%%1‘8@&’13@%&@5&? ¢ {h&i%ﬁilgrg%ﬁ_n-gg %gﬁ&#ﬁ%‘d% [Mial

pos&iodindvag 20 Fig Syrivles ook read tomalkd AlycboB@Otiqy w\thelser assembly

frequency information that is useful for analyzing
10§ 1agdia] pesifen (@@r,ttheohaseéfsp@q%@8rr@¢1ﬂldasmmy si gnal ~ 804

gengg %% q‘ ’]f;__l(r%o i ﬁﬁ%ﬂ'?ﬂg@ ﬂ} (Case Mﬁ\@e VR, fer%hlo@% &k %Uatelaal'héher

bars F - exanp requency

on tlféfdiéﬂi@IaIer Barf i@ @0 Bfn Shynabaotund/Edirbmoe rﬁdilal posBfd. That is,
i ndi cates whi ch subsequent_ anplitude pul ses in

the deser awati3PBtiy at & raghal| digencerbatdn goq/bfaf ﬁr%@etlwrrdawet@o%f the

OS5l B e AT s g o

1000ed1 @6 thav patsers i700ab a@éaté&edegﬁg tlmt h dohge ubﬂietbmnohahaﬂf 1002
808 of the half bars 802. Fig i ed vi
Th@)fesmétaraﬂ@féwﬁpiawsnabflo% 6ermr§ed éy §]éeaﬁ’P51I 1 %&Fl@r R h@%larger

amPlrltg\dlée ?glgcjﬁsga%% Céé:tg 1Y ﬂel?%e %BBB OPQ Of Jth% %/f)ét[)egﬁ 780 ﬁ}ahswnh the
botheeh Weaemodshe two rows 806 and 808, of adj acent half

bars 802. Therefore, the |aser spot 308 encounters. |ow

andWieg rﬁﬁﬂbﬁlf@cfhevﬁeﬂ90t%fb’ss%‘iﬂi a]10I0§' thentadiah dosition driyge 202
(Fi g gg? pelesa?‘f rz o{h%{' al%ﬁfﬂu\é% g}ﬂlsg ¢ E‘i@l‘x%l 804 g?@ eﬁtq{a?fthg %@a?éﬂcy

ccor set

of ﬂhﬁ: Qsﬁblyslj?)@é‘dnhb@ BRfthasniakion rﬁ%tﬂ 800 freﬁt&fnejﬂ)lﬁr Qﬁﬂ’l theaop half
t he radi al gOSItI on driver 202 (Fig does not

100%@@ bejtam halfaldp2 afrthe bay paitern 700 Raéaaé ﬂvoagl% Gpivgr 202 then
calculates an average amplitude for both the top half 1000 and bottom half 1002 of the

bar pattern 700 and compares the averages. The radial position driver 202 then drives
the sled motor 112 to adjust the laser assembly 108 position (i.e., the laser spot 308
position) downward (i.e., radially inward) until the laser spot 308 reaches the
absolute/reference radial position and the average reflectivity signal amplitudes for the
top half 1000 and bottom half 1002 of the bar pattern 700 are equal or fall within a
minimum threshold difference.

Fig. 11 illustrates the case where the laser spot 308 is located lower on the

exemplary bar pattern 700 than the absolute/reference radial position. That is, the
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10 108 radial position (i.e., the laser spot 308

radi al position). However, Fig. 10 illustrates the
w@amae/oghier e t he | aser spot 308 is | ocated hi ghrCT/US2904/000973

the exenplary bar pattern 700 than the

absol ute/reference radial pésition. That is, the

| aser spot 308 is at a radial distance that is too far

fromthe inner diameter of the disc 126. Therefore,

the | aser spot 308 encounters lowreflectivjty bars in_
laserpot 08 At rediah Gisenes thahis tea closaie Bejnmeyeliaraetgr of the disc

r t ' ' f

128, RAElor TR BRer P38 R P Tch dobHeg BTG Balki g Bffom hate

1100hef QP Bard 2Atefr700 t2) ghaaterldagrge thandtfibdstitidiee topl 18851102, The
associ ated with the top half 1000 of the bar pattern

resyltiget waRctihsierrl 1K eeperared fbyﬁ@’GZ&Pw R0 dKig- y2i hep larger
iRt PG ity SHAR ot 1eod B SRR A g i

thepop BAf 11021 gnal 1004 (i.e., at half the frequency of
t he_prevj qusly. scanned synchroni zation fjeld 800
f r edbe syl mositiogsiriyer B2 {1yg-2) analyzesghorefleativisr signslHdOf by
70 L atth .
ol e OhcnBtpigd S0 Z00pnFathon ORI, ARGy o

previvjuslyadchnded O nerdnizati drofielda8 0 fkOfizney) foh®othbthe tppathaly 1102
conmpares. the averages. The radial_ position

d
and PpUER biSb RARrPLdite, b DHEFR08] ol GoSHoR dovadi s hen
calélggteg gy %er?%%ltﬂde]ﬂg BB%%&G l.co%rhragf dll lgF l’an& Bﬁt\;ﬁ\g@gl)%ffulﬁ t@? Ff the

posi t ownwar y

bart fagteins®EY andpoinpa s theaahags.t The radid pbsitied de{ard@ahien drives
radj al position, and the aver%ge reflectivity signa
theshest motrydd 2t adiusk they Igger Ratembln 408 aavtion (ionthp diser ypp 308

- h t 0 r it Rj
posfioh 6, O Pl uiaf U B L) sfh 308 Raches the
absohge/edsensshadial pduitidroarlthe pedragd(8flesivitg cinabarhplivedesabr the
the exenplary bar pattern 700 than the .
topelid] Qitkaibetiosm Balf 102 #F Tisokiragam Fbare iequalarcialhithin a
nmﬁgﬁﬁﬁ9§%$§ﬁ.1ﬁgkh5?004/000973 13 | aser spot 308 is at
a radra I'stance that. is too close to the inner

di arRt €p ilstiahs dhofier caskbwhdrBehielagéespot BES iakehtedtdher on
308 encounters low reflectivity bars in_the bottom

thepxpmplary by rettexm@0then the shsplytcmgrense adjplenpsiong ddwbis, the

' ' f The . I €es ' .
s P 088 G5 2l AFab B gEishod B Eomg JR nh ROt the dic
124, Firgthis2gasé) abe las¢rgpiot S0 isibédietleonpplbieBswikiaaké alpeichlf 200 of
the bottom half 1100 of the bar pattern 700 than with
barg pagtesny f0Gh gl kergfppe the laser spot 308 encounters low reflectivity bars in the
top half 1200 of the bar pattern 700 and none in the bottom half 1202. The resulting

reflectivity signal 1204 generated by the OPU 120 (Fig. 2) is therefore half the

frequency of the previously scanned synchronization field 800 (Fig. 8), and only has
amplitude pulses associated with the top half 1200 of the bar pattern 700 while no
amplitude pulses are associated with the bottom half 1202. The phase of the
amplitude pulses in the reflectivity signal 1204 therefore identify the pulses as being
associated with the top half 1200 of the bar pattern 700.

The radial position driver 202 (Fig.2) samples every other amplitude pulse in
signal 1204 (i.e., at half the frequency of the previously scanned synchronization field
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The radial position driver 202 (Fig.2) analyzes the
reflectivity signal 1104 by sanpling every other
wa@ppkiossige pul se in signal 1104 (i.e., at hal fP€TES2004/000973
frequency of the previously scanned synchronization
field 800 frequency) for bdth the top half 1102 10 and
bottom half 1100 of the bar pattern 700. Radi al
position driver 202 then calcul ates an average
anplitude for, both the top half 1102 and bottom hal f
800 roqreaey t pre Figad) fonbetlrthe wochalin208 np dpiemiig 1202 of the bar

oo YR80S e S AR PR 9i h FRASTL L Y
pulp&@sid itk réflectivity tdignal alDOE, sfaéh 39%nlp ¢sift the nﬁethf@y bf the
., radially outward) until the l'aser s

PTCIE’@é}élﬁe%?amr?éi gmchiesizpiien fiekk 80%:ndde rra@labpwpg@,n mlﬁﬁr avr also

ac RGeS ESENAL ALA0% LSBT 0P g o

preidsiar fagsidasynelirohBktiomifichd B0@ Thenpligenolf hhe shplichde %ulses
difference. Fig. 12 illustrates anot her case ere t

indjcates thagghey agaspacited #iiththe F“@hb‘iﬂf 4R00 phhedhag rpgtt@mﬁ QQacrenly
Ba%gté {H% f7 Q(ﬂ.ﬁh@agn& Bﬁzﬁ,@%ﬁghg grﬁfdg %?S%gd’%% iaeﬂtectlvrcy signal

1204§dh@|racda13%@ilﬁkﬁ1 tHadr 202 Hﬁ@esf e tﬂécD mdthe1 1Neekdjust the laser
di ameter of the disc 126. In this case, the |aser spot

assgoblyi 408 cp@altﬂea (egnﬁh@ﬂ@eg/ spptt BO% pesionodowatard Gmo reflially
1nvxpa?c'i Lpnq lttﬁe 4 s%ot %f (Fge 1[ ers %he %&%lutgfc'e?%rﬁﬁc%or%dépﬁoﬁfﬁ;onl%the

oun ers ars 1n

ave@siget ﬂaﬁe&taﬁtymgdae amloﬁaﬁe@ﬁd theme half 1he0 hed b@ﬂferﬂ alaff 1202 of
1202. The resulting reflectivity signal 1204

the anpattere dOGgreteqval opdpll pohing ginimpm throsheld difsrrendsal f

the 25 frequency of the previously scanned
synchroni zation field 800 (Fig. 8), and only has

aankhﬁgﬁupmhaﬁ§d§SSOCIated with the top half 1200 of
the_bar pattern 700 while no anplitude pul ses are
assbEimpledneiheds f%éegaptlwwaqhﬂl noaition qhe tpekleas eptiahdisc

sur PNé#IUde GAes ] dv¥1£~I r1m Ir fce%eln\é {oytﬁe ﬂ%&adl%%a%ts énaFlgs 13-

ass

15.W TH@: in'éfhoﬁ@ Qpﬁl@' éenél%ﬂg) t@fth& fé@erhplaryp éﬁnb@cllfheﬁféOchsé’!i:slse-ﬂ1 gbove
radi al position driver 202 (Fig.2) sanples everg ot her
$

withapipeetiia d'igruP sd2i Ahe slegeats of medf(SPrﬂéed methodrangy phperformed

by phE BB B0 ORsRef il R BB R 05 B B Bl on an

ASIC A BONEY executiEn bf ProdBysot-BéadhislE AndthetibPddTell ohZPProabddor-
bottom hal f 1202 of the bar pattern 700. The radi a

reaé@ﬁ@ tedin. sichwag i digp 2 RRENYItas other hl@;chfm@qqzrémi@yw@f t he

TP Wt L 1 L AP i oo
trackless optical disc surface such as a CD-R, a CD-RW, a CD-ROM and a DVD. At
block 1302, a reference pattern is located on the optical disc. The reference pattern is
located on the non-data or label side of the disc. The reference pattern is typically
located at either the extreme inner diameter of the disc or at the extreme outer
diameter of the disc. Location of the reference pattern is done on an optical disc
device such as a CD player that includes a CD burner capability. Location of the

reference pattern occurs when the optical disc is placed in the optical disc device
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previously scanned synchroni zation field 800. The

radi al position driver 202 also 5 determ nes the phase
wo@oohesianpl i t ude pulses in the reflectivity sPOQHEE2004/000973

1204 fromthe previously scanned synchronization

field 800. The phase of thé anplitude pul ses

i ndicates that they are associated with the top half

1200 of the bar pattern 700 only. Based on the

frequency and phase of the anplitude pulses in the
upsidetlbeatsovthe dewicg fratr ass@ iy hak acaeswiioadcap dhsi ndnodaty pide of the
202 drives the sled notor 112 to adjust the |laser 10
assenbly 108 position (i.e., the |laser spot 308
po%ttlﬂ@m 1?@1’“”[1’1‘@&51‘61@heee atteb @ @lah¥ed WiWa BierUupbt. | Thé&aser
| aser spot 308 reaches ? he absol ute/reference radi al
assemtﬂy tshimes anldser heamagp ag@ drsefat gbe irefetepces paffran and an optical

I|tudes or th 00, and ,bo
pickgp v EBEP ISt VERFIDS GPE! 06 B ol EXW RS O the
refef@n@é rﬁ%@ﬁl&c&ﬁ Hihéerence. 15 Exenpl ary Met hods
'e methods for registering a radial position on a

t r aacﬂdblesls 13046.i tbalasdi slzot (blsnrrﬂmm)ms positiovedo adadial i¢fergnce
wary r.ef r ans, of

posifgn bebed TREOREERAAE EBIe GERCY N JOF BT BB geer

posﬁi@ﬁ&g L FERhE zHieSHE SRt \é%nal/\’géﬂbrz{t@@ Peet tKeOre[férgﬁee gattern
. The elénents of the described nethods ma{

scameDépnndmg @0thsyrefergnca ppitaspr the dasenpesitsoning mayl bp gecdaplished

s STBE ombL AL oL 8L SRS OB AU of

fl vedn9n a processor- readabl e nedia, such as a
e %EREQ ngOM or other such nenory devi ce. 13 shows

an "Encempthad yi 308 o . ]lé@@nﬁmresrfegn Slasgkilago a’VlTr ediod 1400 in

e P LTS B L ety EER AP
exe%l?} ﬁ@cf CLENES RBisteBhP d MmdlaP$BEiEEn QA 4 REcIABs Sftical disc

e reference pattern is [ocated on the non-data
surfacelabel side of the disc. The reference pattern is

d .
o e plakop @nat el 400 e oMy ke B i e
moﬁftorg@e Al ﬁfscués@c? %be%n R réfl?:%tl{/l%f S1BACH g&%%fa@édnbjf $hel 9pgcal

disc

on an optical disc device such as a CD player that
p1ckupchm1d dsnag @Dschu ofi @r refeapmbifaitemyp, loaﬁeépnd e apndpie gde of an
ref pattern occu s .when t t.i cal

optighlalts e BB R e SR AL o e OB R ATethod i a
sawiGoth ygﬁ%"t Qt%ﬁgétes L3eHRVES viRWO 89 dyBIR ERbE @8ed ﬁﬁl@@s’tet

asse has "access to scan the non-data side of the
a radia$ position on an optical disc surface.

At block 1404, the laser spot is moved in a first radial direction if the duty
cycle of the reflectivity signal is greater than a given threshold range. A duty cycle of
50% means the laser spot is located precisely at the radial reference position and that
1&0 radial adjustment of the laser spot is needed. The threshold range above or below
which the radial position of the laser spot should be adjusted is typically from about
49% to about 51% duty cycle. At block 1406, the laser spot is moved in a second
radial direction if the duty cycle of the reflectivity signal is less than the threshold

range.
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At bl ock 1304, the reference pattern is scanned with a

| aser spot. The | aser assenbly shines a | aser beam
wonie/06d1e4 di sc at the reference pattern and anP@pUsa4/000973

5 pickup unit generates a reflectivity signal based on

the light reflecting off the reference pattern and

the disc surface. At block 1306, the |aser spot (I|aser

beam) is positioned at a radial reference position

based on position data fromthe scan of the reference

pat Figr 2.5 a ﬁéhwgévcon@uab@s Pk anorrenpbiry aresihadz 1 W foheegistering

I | VI ] r om.t.he .r renc
o SRSl Sh00GL BTSNl L g 1500 o
first mpliagierofiths irdfleotiving sighal ib enonbtordNtiaSiite moBR6E8RL B8quency.
the anplitude pulses of the reflectivity signal or the
They fixpt pepigorge tirrauencyr i dialfyiof ythsi gisanencyndetammined from a

Aot iR IR B RAtek et MR
reflebigvinf amelinfdeva lealf aind kigualt fr@c{heﬁgy Picks Ly exe BRIpALfde pulses

nmet hod 1400 for, reogi stering a radial position on a
generafeddremguy png side of theretesance aatternAt bl ock 1402 of

. f flecti.vity Si |
e A0 A004! e e UELE iR IE) LAY ARGl oo
secsd) AdnitoAing dreguedddd The dbendpibohiiading BeglchBy U ile Sld MOthe

a scan of a reference pattern |ocated on the non-data
firsg mpaitgring freguenspiug i 18§ degreeyiqat phphaseuThgreforpethe fmplitude

f r [ edein this nethod is a
pulbEEAEIRR MR WA IS RS O SR o
dut %t tyedke 18@6) the difedndeobet@@bsted firdt Ardldkbon® APhplitades is
an optjcal disc surface. At block 1404, the |aser

cal%ﬁ@@d-i At hiogkd 50% the faserstpot isdneieddn pdisstiradial direckion ifithg first

.of l.ecti.vi [ | Is eatger than a
nfHOOE FHInAeRE R B o bR b 35 Bloratd Redieen he
amplitedé¢sas@eedspohiniBuinaisesld PAEBiosRI1$1@tthé her i Blmoved in a

reference position and that no radi al adjustnent of

secopbradipd slirestien ifi the second amptindetin degerothan ittt amolitdorand

' t radi i tLion .of the | aser 0
the 2Firboc S el 8B il BRGLD § iRl St oG o s 1506 -
15 1abiptdrmBddh ettty iy Cdser spdt istonk sitQf,thé bhel H96 6 §RAEfrShce
moved in a second radial direction if the duty cycle

patigin bpiagreppred: i JFhe aghesnhe lpssr |spefsist teapng Kidetdfr ths rofedence
patt%gl, rtl?enﬁa?ger\@ﬁ% %%Bﬁ(u‘ag %%f?e‘%en%gv{/i&fso%olg)e%g&o%z ?feﬂelcgvity responses
for both sides of the pattern, and the farther the laser will be moved toward the center
of the reference pattern. When the laser spot is at the radial reference location in the
center of the reference pattern, there will be little or no amplitude differences in the
reflectivity signal.

Although the description above uses language that is specific to structural
features and/or methodological acts, it is to be understood that the invention defined
in the appended claims is not limited to the specific features or acts described. Rather,
the specific features and acts are disclosed as exemplary forms of implementing the
invention.

Additionally, while one or more methods have been disclosed by means of

flow diagrams and text associated with the blocks of the flow diagrams, it is to be



Fig. 15 al so shows a continuation of an exenplary
nmet hod 1500 for registering a radial position on a
wo e@albsass optical disc surface. At bl ock 1502rP@f/US2004/000973
met hod 1500, a first anplitude of the reflectivity
signal is nonitored at a first nonitoring frequency.
The first nonitoring frequency is half of the
frequency determined froma 5 synchronization field
within an alternating bar reference pattern.
undeooudt thet Hp bloeks defnloemqevsarlily haws! fot briperfernted) in thperder in
n frequenc I|tu
Whlcbe%‘@}’ aveq Plieﬁ‘?ﬂt%/da t%&?e&?% e’ e}lnzgﬁlg'a Sirpilar
advaﬁEa ol %&‘thé&%e me%@&gm awabﬂ sttigief aﬂdh@nrl%f Ibeﬁﬁirm‘éd Ta}bne
é I's nonitored at a second nonitoring frequency.
o1them$&monmmhnnd@mﬂwg frequency is the sane as the 10
first nonitoring frequency but is 180 degrees out of
phase. Therefore, the anplitude pulses generated from
the other side of the reference pattern are picked up.
At Dbl ock 1506, the difference between the first and
second anplitudes is calculated. At block 1508, the
| aser spot is noved in a first radial direction if the
first anplitude is larger than the second anplitude
and the difference between the 15 anplitudes exceeds a
m ni mum t hreshol d. At block 1510, the |l aser spot is
noved in a second radial direction if the second
anplitude is larger than the first anplitude and the
di fference between the anplitudes exceeds a m ni num
threshol d. Bl ocks 1506 - 1510 determ ne how far the
| aser spot is to one side or the other side of the
reference pattern being scanned. The farther the
| aser spot is to one side of the reference 20 pattern,
the larger the anplitude difference will be between
the reflectivity responses for both sides of the
pattern, and the farther the |laser will be noved
toward the center of the reference pattern. \Wen the
| aser spot is at the radial reference location in the
center of the reference pattern, there will be little
or no anplitude differences in the reflectivity
signal. 25 Although the description above uses
| anguage that is specific to structural features
and/ or net hodol ogi cal acts, it is to be understood
that the invention defined in the appended clains is
not 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
invention. 30 Additionally, while one or nore nethods
have been di scl osed by neans of
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flow di agrans and text associated with the bl ocks of
the flow diagrans, it is to be WO 2004/ 068194

wWERIDANEA0O4/ 000973 17 understood that the bl oPKEUSIH4/000973

not necessarily have to be perforned in the order in
whi ch they were presented,!8and that an alternative
order may result in simlar advantages. Furthernore,
t he net hods are not exclusive and can be perforned
alone or in conbination with one another., 5 WO
CLABVI®/ 068194 PCT/ US2004/ 000973 18 CLAIMS 1. A
processor-readabl e nedi um conpri si ng
. processor-executable instructions configured for: 5

| ocat i no ( 130ekksd-re@faglee NgBdiRaL t 85Mpi3Rg. f?&&};so?-'%x@cutable
. hon-data side (146) of an optical disc (126);
insteictions erypligad4yr:t he reference pattern (300, 700) with

a laser 308); and, ba t he scannin

o PR 02 Eooegren e aBer Ol B o ki a4 pan
optitAdil (1P@si tion on the optical disc (126). 10 2. A

processor-readable mediumas recited in claiml1,

whecaining (1804 xtha mefereged pattetne@ 08,09 ivdthsa lastirspeit (308); aivb

| aser ot, (308). onto.the referenc atter 300, 700
ac s B8 fd KaihinBokSyionihg (PP ETeRE hE Aoy Bl

radiﬁl%dsﬁﬁiﬁﬂlthb%ﬁca@&is&'@@?.efef ence pattern (300, 700)
passes the | aser spot 308); and generating a

reflectivity signal (400, 500, 600, 804, 1004, 1104,

1204) frpm the ref ted Light. 20 3.. A . "

o G bs ook - MRLRRHTEHE Gkt b riedad i el oo Wherein the
sca Rirthet EnprRSi tioning further conprises: monitoring

a duty cycle (1402) of the reflectivity signal (400,

50Gliregtiag tigDdaser spot (308) onto the reference pattern (300, 700) as the

optical disc (126) rotates;

sensing reflected light as the reference pattern (300, 700) passes the laser spot
(308); and

generating a reflectivity signal (400, 500, 600, 804, 1004, 1104, 1204) from
the reflected light.

3. A processor-readable medium as recited in claim 2, wherein the
positioning further comprises:

monitoring a duty cycle (1402) of the reflectivity signal (400, 500, 600, 804,
1004, 1104, 1204);

moving the laser spot (308) in a first radial direction (1404) if the duty cycle is
greater than a threshold range; and

moving the laser spot (308) in second radial direction (1406) if the duty cycle

is less than the threshold range.

4, A processor-readable medium as recited in claim 2, wherein the

positioning further comprises:



10

15

20

25

30

1004, 1104, 1204); noving the laser spot (308) in a

first radial direction (1404) if the duty cycle is 25
w@e@anes194 han a t hreshol d range; and novi ng t hECT/ESm04/000973

spot (308) in second radial direction (1406) if the

duty cycle is less than the threshold range. 4. A

processor-readable nediumas recited in claim 2,

wherein the 30 positioning further conprises: WO

2004/ 068194 PCT/ US2004/000973 19 nonitoring a first

anphpritaring a fost)angflitedee(1662) elcthieveflsctivity rsignal 490, 580,0600,

6 -1004, 1104, .1204). at a first itori
s04¢ P, 400 1208 h bt on et 1 fuce (1504) Of ¢ he
r ef heitdritigl &/ sesb AN Ahpkith@9 (1599 Pof tﬁ@@eﬂecﬁ@ﬁ% sig{%&i‘txmd, 104, 600,

1204) at a second nonitoring frequency; et erm ni ng
8045104, fl €64 r1284 battassernditheniforingtfregngridyt ude and t he

C B 00k M Mk ghnd 98

(15 litude is larger than the second anplitude and the
difference exceeds a mninmum threshold; and 10 noving
t henpasgrthg plser (FO8)308) wee doingt radidladiretitioncflisos) (f1BE0First

i.f th d litude j.s .l . the first ..
egitndd R eeE R AL Sisbhd Bfelifige B8 B BBt b riepding minimun
threkhsigsdi@l d. 5. A processor-readabl e nedium as recited

inclaim2, wherein the 15 positioning further
corpevisgdhe dasat spoti (3G8)ainf sasqud madjalodirestiph i(1 3R if thes swond

i he reflectiyity signal. (400, 50 600, 804, 1004,
amp_ﬂ% 15 13y Magd Slf%trﬁn}péﬁédep%’glst egift?%rﬁ‘écea‘?ﬁ?‘?dﬁﬁh%mlmmum
thregpdiges; and nmoving the | aser spot (308) in a first

radi al direction based on the frequency 20 and the

phase. 6. A nethod of registering a radial reference

osition,on a trackl s optical di.sg surface )
E orﬁpri Si zﬁgprocessor-readzﬁﬁe medium as recr[eg. m cIalm 2, wherein the

positioning further comprises:

monitoring a frequency of amplitude pulses in the reflectivity signal (400, 500,
600, 804, 1004, 1104, 1204),

determining a phase of the amplitude pulses; and

moving the laser spot (308) in a first radial direction based on the frequency

and the phase.

6. A method of registering a radial reference position on a trackless
optical disc surface comprising:

locating (1302) a reference pattern (300, 700) on a trackless side (146) of an
optical disc (126);

scanning (1304) the reference pattern (300, 700) with a laser (308); and

positioning (1306) the laser (308) at a radial reference position on the optical

disc (126) based on the scanning.

7. An optical disc device (102) comprising:
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| ocating (1302) a reference pattern (300, 700) on a
trackl ess side (146) of an 25 optical disc (126);

W@ can681g4 (1304) the reference pattern (300, 7POF/UBRIDE000973

a laser (308); and—- positioning (1306) the |aser (308)
at a radial reference posk@ion on the optical disc
(126) based on the scanning. 30 7. An optical disc
devi ce (102) conprising: WO 2004/ 068194

PCT/ US2004/ 000973 20 neans for |ocati ng@(lBOZ)

r feﬁleamﬂf_lpadl;tmg_r(m(@?(l}{z)ge)f%@e priteen (BN dAOROR iad@niéaime'yde
of ~an opt|cal disc ;e f ' 1304

(146} plcart ptice. ﬁi‘é‘é(%git ern (300, ?88) \(/)virt ﬁcgnlnlaggr ( spot )

( 3&%53%%cwm0ﬁpfhe%féréﬂc@ Hattern((3805)00) Reith hasser spot

spot ) at an absolute radial position on the
(308ppindcal di sc (126) according to the scanning. 8. An

O ey T g b ki Ts05t 021 oh oD Bl bk osion
onﬂgegcq%fcsﬁ&@p%f Secbifind BftBS §agkinpat tern (300, 700) 10

e optical disc rotates; nmeans for sensing
reflected light as the reference pattern (300, 700)

2 Ber T comantteq Syt 0 % 5B e B s g i BE R i
120408 ?%gaégelaﬁné &l 186 &Fot (398} ontdIh® refbRn@Ppdifead (3005 F00)

devi ce ( ~as recited in claim8, wherein the neans
as tHe@ptipglslitd otdtesy f urt her conprises: neans for

o g kitg s 1hEks b SOA A g Jpses e
1ase%r%})\r6'gggt;)82hﬁldl aser spot (308) in a first radial
|

nif the duty cycle is greater than a
t hiesinefdr pamysingan deffeetiniéy SignalntA90n§0@,he00, 894r 16461104,

308) in secon adial direction if the dut cycle is
120§k@@ntthea’f?ﬂt3ﬁ€dﬂﬁ lashol d range. oo

9. An optical disc device (102) as recited in claim 8, wherein the means
for positioning further comprises:

means for monitoring a duty cycle of the reflectivity signal (400, 500, 600,
804, 1004, 1104, 1204);

means for moving the laser spot (308) in a first radial direction if the duty
cycle is greater than a threshold range; and

means for moving the laser spot (308) in second radial direction if the duty

cycle is less than the threshold range.

10.  An optical disc device (102) as recited in claim 8, wherein the means
for positioning further comprises:

means for monitoring a first amplitude (1502) of the reflectivity signal (400,
500, 600, 804, 1004, 1104, 1204) at a first monitoring frequency;

means for monitoring a second amplitude (1504) of the reflectivity signal

(400, 500, 600, 804, 1004, 1104, 1204) at a second monitoring frequency;
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25 10. An optical disc device (102) as recited in

claim8, wherein the neans for positioning further
wa@eowneEes: means for nonitoring a first anpliPpaomes2004/000973

(1502) of the reflectivity signal (400, 500, 600,

804, 1004, 1104, 1204) at2a first nonitoring

frequency; neans for nonitoring a second anplitude

(1504) of the reflectivity signal 30 (400, 500, 600,

804, 1004, 1104, 1204) at a second nonitoring

f r aguenty deténigyd 06R19e PON6LE2EG4N tixolrsgamplitude apd the

for determning a difference (1506) between the first

Secoﬁ‘iirﬁlnipll >and the second anplitude; neans for noving

thg{1
e

hfS 8L SBPine (BO%Aset BpR BLESIn b FRbEdadfl @GEtiaMNifi the first
the f an‘p?

IrSt itude is larger than the second

amphtdkiit gerahth theeedintifammditade adctbe diffaenderaixaeads agninimum

t hreshol d; and neans for noving the | aser spot (308)

thresheldi@Bénd radi al direction if the second anplitude is

la i | gm?@bg el fabRl dirddienante d
ex?:lgee Sslf(%}ﬁgo“r}%lﬁgfﬂr?ul%%ts resho)lu%. e10 11. Anropti cal dsi?(sz%n

ampliendedie 14rg@2than drepfiiss pmglitude land éhe differanee e1aeRyls the minimum

configured to direct a | aser spot (308) onto an

threghiold.cal disc (126); an optical pickup unit (120)

configured to generate a reflectivity signal (400,
500, 600, 804, 1004, 1104, 1204) based on reflected
i ght f ramoptivel dias devisp@02) @@risingt5 and a radi al

C ot aseaoa e bS] Sonf Pl e atioe: o 635 Craf GRRE dis

(ufgon-data side (146) of an optical disc (126) and nove

he | aser spot (308) to an absolute radial position
basgdomitabpickip enit (120) posfigmed to gagtate Boefleqtody sgmal (400,

5002004804 0} 041 14 Beienzey REbiint FERTEOR HFdhset Sefhaony

and(144) configured to store data; a non-data side (146)

configured to receive a | abel;
a radial positioning driver (202) configured to scan the laser spot (308) over a

reference pattern (300, 700) on a non-data side (146) of an optical disc (126) and
move the laser spot (308) to an absolute radial position based on a reflectivity signal

(400, 500, 600, 804, 1004, 1104, 1204) from the optical pickup unit (120).

12.  An optical disc (126) comprising:
a data side (144) configured to store data;
a non-data side (146) configured to receive a label;

a reference pattern (300, 700) on the non-data side (146) that defines a low

reflectivity region and a high reflectivity region.

13.  An optical disc (126) as recited in claim 12, wherein the reference

pattern (300, 700) is positioned on the non-data side (146) in at least one location

selected from the group comprising:

an extreme inner diameter (304) of the optical disc (126); and

an extreme outer diameter (302) of the optical disc (126).
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a reference pattern (300, 700) on the non-data side
(146) that defines a low 25 reflectivity region and a

whe@h/ossapd ectivity region. 13. An optical di scPCI/RBI00&800973
recited in claim12, wherein the reference pattern
(300, 700) is positioned @@ the non-data side (146) in
at least one |location selected fromthe group
conprising: 30 an extrene inner dianmeter (304) of the
optical disc (126); and an extreme outer dianeter
(302) of the optical disc (126). WO 2004/ 068194

PCT/ US2004/ 00097 4. An. optical di 126
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optical disc (126) as recited in claim12, wherein the
reference pattern (700) further conprises: a first
rowsSof |Amvopttdledisd (i26) dsaesitqd8d6¢laitnde, wheesin the eefprence
and 10)11% econd row of low reflectivity bars (808,
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(800) conmprising a third row of lowreflectivity bars
(800).
16.  An optical disc (126) as recited in claim 15, wherein the reference

pattern further (700) comprises a timing synchronization field (800) prior to the first
row and the second row, the timing synchronization field (800) comprising a third row

of low reflectivity bars (800).



