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OPTI CAL DI SC DRI VE FOCUSI NG APPARATUS FOR PRI NTI NG AN

| MAGE ON A LABEL REG ON BACKGROUND [ 0001] Opti cal
wale@ss34134ich as conpact discs (CD) and di gital PCT/US2004/027953

versatile discs (DVD) are a form of conputer readable

medi a whi ch provi de extensive 'storage for digital

i nformati on. Wile sone optical discs may be

read-only, others nmay additionally be witten-to.

Typically, one side of the disc is referred to as the

data side and the other side of the optical disc is

referred to as the | abel side. The | abel side may

i nclude factory-prepared | abel text and graphics.

[ 0002] An optical disc drive (ODD) of a conputer is

opTHSRApt & HRack FHEM AN I RS ok PrERPAR: AP Wk eomt Q LABEL REGION

the data side of an optical disc. An optical pickup
unit (OPU), included within the optical disc drive, is
configured with a | aser and sensors adapted for

readi ng, and possibly witing, data. Various ODDs and
OPUs are avail able, and are manufactured to
specifically read and wite to the data side of

optical discs. [0003] Using energing technol ogy, the
OPU assenbly may be is used to define an inage on the
BASBEPROMNECe of an optical disc configured for such a
| abe r t

cony PITHRERE Biacky RES s WOHER' IRpn ot BRUpHBREF Persatie

dees VD) wrd la form \wrdonmlﬂaerréa/dab‘}e rrstiar whfchr pRsddes extensive
known OPU assenblies in

exi st for this, %HI | ure. d&m
siarege dpe digil ghtmatione c YYhile giame (artiggh disosanay e read-only,
ﬂ&gmﬁéa&%ﬁa Aﬁ@wn% Qo?. fly T S5 sl dfpd og_],iésor@ferred to

| ayer a resu optics I'n known
aartee m gitedand the wﬂmssade dfcblne opticalcdisois refetrbdltngas the label

Stttk 20, ABR aY INaHg o pEPPrbinak it ] orapbics.

be f pruegAndgtRal Higcrhve (ODY <9fpa %Bm?ih?er' i8_bd1yE48 from, and

and does not pass through any | ayer t ranspar ent

imeartain shseg\te vtk taylthe datresiderafent optical Biscl tAn aptical ipickup unit
CSWhI h can cel e re ct| n result f g

(P TR SN anB PR i By &% e, Bl Mser and

sé\ﬁ@ﬂsaéda?ﬂféﬂlfﬁﬁ réQdi‘n@Cl@de]éb%lblrygwﬁﬁh@ g8t I\?émius ODDs and

sur face. [OOO4]A second reason for the difficulty

, are avaiphle, aod &erganiigetured te repeciisally sead apd write to the
t ventional OPUs, which are configured
d?tod%@g olf% g%\ d|§ﬁ%n

oCus fough the pol ycarbonate, are
ef f eElOOBQUjsméeéﬂr@f‘%dgtteclﬁmdgyJth@f(DPBIt agsehislly anae be is used to

WhIC is greater an the distance to the surface of

fire @nsmage on the label surface of an optical disc configured for such a
Iabellng process. However, during the labeling process conventional focusing
systems used within the OPU assembly will not work properly. A number of
reasons exist for this failure. First, known OPU assemblies in ODDs are
designed to focus light through a layer of clear polycarbonate, onto a data track
defined on top of the layer. As a result, the optics in known OPUs are designed
to compensate for refraction resulting from light passage through the
polycarbonate. In contrast, when marking the label surface, light must be
focused directly onto the top of the label surface, and does not pass through any

layer of transparent material. Accordingly, the corrections built into the optics
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Accordingly, to focus on the surface of the disc,
signals sent to the optics nust be reconfigured to

~ WO omam34ded the surface of the disc, rather thanPert/us2004/027953

" nore distant location, such gs the data track within
the disc. [0005]A third reason for the difficulty
encountered in focusing light on the | abel surface of
the disc is that conventional OPUs are configured to
wf'l%uéaﬁ&él QHé @eﬁ’é&ﬁorﬁ pdsutingofrandrga travs Khrdm?hclhel golycarbonate
typically backed by a reflective coverin al um num
preisest agirbelem wbepaiempinodedordr sxisting QP dsephiakabisurface.

uni f t I [ iaine |

o RSt oS ko tof P iR efdieted ASbugin tiht on
thiel el tsaﬁdcémff@\d%m’usvﬂffay doingbnitorgnadPUe; wiicte aréitcbﬂflgured to

n contrast, 8 is not unifornly reflected off the
facapdighg uhrpasb the nohcahanateaare etectivehsdesigned & focus light at a

t e ed h VaRYy
dg%ﬁa v%lﬂbﬁo[ssedr%{e tH%Bﬁ%] g\}cég%rfcf ﬁgl ;[/}I,Iém%%rfanceedp f the disc.
Aecorslirsyly, olb foeus amdthienpuréaced of fhet diss, algdah;es;dsructs the optics must
contro tlcs Wi t hj i cal. dis¢ drjves. .
oS0 89 ORI E-FUTTASESt the St Bherahds tiaymoss distant
Iotcgt@ﬁ@&té‘s thef@a tRIK Witiin th8Isel N the data profile
I's confrgured to provide signals for operation of an
act upa0f5] AAhjti reasom forathet dificsiity eacsuteced iméoadisirg light on the

el sbiter ihg it iy Mt vaRtbhsoPs s fouftiine tpdocus on
dél%bﬁilts H@ﬁhlﬂ@ Phathfastwkish |§||t3ﬁﬁcéiw b@cl@é@leby)@tﬂeﬂéctlve covering
focus on thé | abel region of e optical disc

ofappInginuN.si ]jhlal @fltestweh soyeringtyevides id deny smoqt% eanghtupiformly

re?l%lc I%%M%HERgg gﬁ%{?\cﬁéi%%e?: gﬁﬁﬁgﬁgﬁ}s{w ?hggrgg\llhl-gnedetect the

réﬂ@a@tﬁlﬁp twdftbgw\@a very higrf mgnal%l@rndslbe rafid t -Imhtrast light is
reference nunber identifies the fig

n@tuglfqrmlm fﬁﬂﬁ%tﬁdtWé thedahel ruefasgndfether diset ag%ﬁgg@nsors which

f Wrgigmr
rcgﬁn\{ Fefééi’ﬁdﬁ raw\%gf{/ ef engé rﬁ{eelléfteatures and
conpmmﬁ]ﬂcc{)m@y ﬁegneédlesasis Hboalewdiaadr iamproved systems and
illust rat| di s¢c nedi a rrarklng system
C?% ?fﬂ?%?ﬂj O(ngﬂﬁ"r' in ﬂ@t'qarllﬂ d€Bage val ues to
control an actuator for operation of focal optics.
[0010] Fig. 2 is a block diagramillustrating an

- SEMAMPRAMfy optical disc drive system

[0007]An optical focusing system is configured to generate a data profile,
wherein the data profile is configured to provide signals for operation of an
actuator. Application of the signals from the data profile results in focus of optics
within a label region of an optical disc. An image is printed on the label region of
the optical disc while the optics focus on the label region of the optical disc by
applying signals to the actuator according to the data profile.
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[0011] Fig. 3 illustrates various tineline curves that
describe calibration for phase delay of input voltage
W eooam34es uator. [0012] Fig. 4A is a bl ock di aPpCHEHDS2004/027953

illustrating various |ocatioms on an optical disc
where focus nmeasurenents nmay be nade to determ ne
contour variances of the optical disc. [0013] Fig. 4B
illustrates various curves associated with relative
ﬁfﬁqsmwsrlompsrrmgmwssand i nput vol t ages

ted against angular orientation of an optical disc
useo{(msi@he ufodipwing dfetailed slasesption siefersota heriagcompanying

fl%lﬁg ghé %éﬁ &%rl,l%sabbé q?ﬁg\ﬂcgsq gﬁ%ﬁﬁgﬁ of 5 rgﬁéé %ﬁl’nlf%rﬁ&eﬁﬁfles the

figlRbt @UR) Giifdfich ehddIrefeeertas nambatr ﬂmatra peérer lplosedvannthe same
during a |l abeling procedure. [0015] F| .. BAis a blo

referegeaumberst ars WRs Hnoegléwﬂ ’;S‘Pydfé‘wm% ta refarangs '&ke features
6B is a block diagramillustrating an
rié)géﬁgﬁégtsnput voltage | ook-up table. [0017] Fig. 7
I's a[00i09}Kigdi ’agsaainblbd:lus:tla@‘ennglltmtrablpgl aal embmplawy tdisc media
exenpl ary patterns that %re recognj zabl e, when

BBARG ISYSaR Rk TSASUBA By Orayibraiit i f MERgm dres 1o Control an

@&%ﬁ cali bration procedure.
%t%{ibaf{)@%é}%gépwfa %a/feia illustrating neasurenent
pr ocpdi0gFigl @Q0&E bleck .diagram I‘IIUs’matiﬂgaan exemplanyzaopticgl disc drive
| abel i ng procedure. DETAI LED DESCRI PTI ON Over vi ew

i] The fol l owi ng discussion is directed to systems

and ;mhgﬁg; fsqnu Feﬂéé %ﬂ@uéﬂnﬁﬂﬂihé uPvdsOhias dBECIY béﬁibratlon for
with ptlc disc drive to facilitate optical

plhscdélap elfiimgut VBjtagem;amao:QJaomarl ety of |ocations on

th fi t abl . .

t uncldARIFRaAE LhiBck efasdtilydfathy Bhilstagdfiogs on an optical
dis@ e dretsc @ iR urbrientdi rhby Batrdadé t¢ HeRSmine 8bhtelE vARances of

transm ssion to an actuator to maintain focus on a

thiezdptlcas distace of the di sc. Accordi ngly, t he | abel

surf t he | u el
I s pﬁbﬁ@igl%y a%pmj ﬂ:gyets gprsoplrglf'a : ?&@?S%E%Ga(w relative
measlRithent8! Cokué Opédior;t 88d oinp(ie. Blitagey Oplogtedoabainst angular

notor) to pI ace the OPU optics (e.g., obj ectlve | ens)
olientgtionef ansniical@ise dsed ipErasUremeRbef %[hOP tical gigcar

di SC[0014] Fig. 5 illustrates relative measurement of an optical disc at various

S

angular positions and an associated input voltage curve to place optics at
particular positions during a labeling procedure.

[0015]Fig. 6A is a block diagram illustrating an exemplary calibration
table.

[0016]Fig. 6B is a block diagram illustrating an exemplary input voltage
look-up table.

[0017]Fig. 7 is a block diagram illustrating an optical disc with exemplary
patterns that are recognizable when a laser beam is in focus.

[0018]Fig. 8 is a flow chart illustrating a process for calibration procedure.

[0019]Fig. 9 is a flow chart illustrating measurement procedure.

[0020]Fig. 10 is a flow chart illustrating a labeling procedure.
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surface. Exenplary System Environnment [0022] Fig. 1
shows an exenpl ary di sc nedia marki ng system 100

wa@iosabdied f or neasuring and calibrating i nput ROI/USIPE4/027953

val ues of an actuator. The mag ki ng system 100 i ncl udes
a disc nedia marking device 105 and a di splay device
10. The disc nedia marking device 105 may be

i npl enented as a stand-al one appliance device for
DEAl EDDESSRIPEMN. Alternatively, the disc nedia
mar ki ng device 105 may be integrated as part of an
QyerViewWl nedia player or drive, such as a witable

an of02{TRE, {0k BELst 8 difpciER BLHRIS s i Aitods for
pradding aidrealslts fcuaird optics WERiIR\AH EbticaMdiscadrive tiJ m]htate optical
Such vvrl tabl e CD devices nay_include, for exanp

discdabelfige Y mrasyiriag ayanaly ofiacetions op the dissh é‘rQﬂta prOf”e such
aS YRR BE 'fﬂn%r@ﬁﬂéyg V&Gh&iad QSSGQ‘MF%(/%H&P/ of locations on the

integrated as sta equi pnent 1 n a
drscnrmth dafp, sacliDeb g wltagedior ransmmissian th ac pcpladgreio, maimtkain focus

f I di ts,. O Di
o ebRDBoPh o 1 v RGBLLERB! o RE s a IR o may be
kéSt By fodRYwhfle N (NS GRETEH Dy SHPNING! tHRY appﬂiwlaft@%nages (or
[T ke) which Erocess vari ous |nstruct|ons to cont

Ctllﬂi@nforﬁiﬁ attp dheoactrator (eedian vaigekeaih moder) deo pJaBeathd OPU optics
(R LR el PO TS Bl Pt iYL ot n irreguiar disc

su,fml;@rrent ed wth one or nore nenory conponents,
anpl es of which include a random access nenory (RAM
EIQ@P'W@@@@%’M@@G@H ce 125, and non-vol atile nmenory

135, IRRIFG R Bh Rty RO T PR T sutable
fcstmeaglermgmndeceil%awmpmclvuﬂag@wlaessp@f ah avigater. Themarking

b Tie M a i aha R lod it e 110
Tﬂésﬁls&qqédlaan% fﬁ@\‘?l@@” S[nég%é | lerﬂ—gﬁeﬁnﬁﬁgéniséc%%d-alone

Mmenory conponents provi ata storage nec
appllatmer dewee |f@rulahehhgrdm1 mamdian dYlternataely, the ldiss media marking

it (95155Y %5, affgFela sckart P aBdriica! R BYPAT diiv such as

a%ﬁagfefk%m?a&%s@tcmp%y@awh% |§ri|‘i|1que§ﬁént'é@| tetlssleltéh optlcal disc
oper ati ona aspects o isc nedia nmark I Ng devi ce

’as\lw@lr amrecard |dﬁia oo Lt PeR {CoX ratiosdable lisc) rarrdlorhg CD RW (CD-

ifaFG Apun St Btttie T E59EeR mk STHa R dogpre. a stanc:

alone audio CD player which 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.
[0023] Disc media marking device 105 includes one or more processors
115 (e.g., any of microprocessors, controllers, and the like) which process
various instructions to control the operation of disc media marking device 105
and communicate with other electronic and computing devices. Disc media
marking device 105 may be implemented with one or more memory components,

examples of which include a random access memory (RAM) 120, a disc storage
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di ffering nmenory conponents than those shown in Fig.
1. [0025] Disc nedia marking device 105 includes a

‘WO poosmadie4 conponent 140 which is inplenented aBCHUS2004/027953

per manent nmenory nodul e stored on ROM 135, or with
ot her conponents in disc nedia marking device 105,
such as a conponent of a processor 15. Firmvare 140 is
programed and distributed with disc nedia marking

aélfitd 4251 Ghd! Rork0Bkatlie et 1T (42 Pl drioh fidtesea read-only
w thin disc media narking device 105 and contai ns
menoy 4RAMY 135 fashunesans PROMJEEBRAM uets.).

o g Pict BRORE iR 4 ) 0G4 " W Mgt o
ot \é%rggélc%wwmh 10302 3 eRCdivs] Pmahede3aes,(8Yedordable
to provi de a runtime environnent. A runtine

ardiol rewrieable gempachdies (E)ead?YP) PMPHRVWiand thedike. The one

ki ) . vari . : '
of Bk FeiEH] EmbBTah, VRl il BelsBsb BT ARS e various
intlli(ﬂ)rgﬂitwms?]rﬁdlo'r dater iwdh mr;] bbnﬂgtﬁiatian_dihfarmaﬁdm for disy 'rrmloila marking
)5. n_this exa e, the i.cation prograns inc]ude
d%vw%bé%d@a@wcaﬁmseéaﬁf@i?;t%sdﬂ%maﬁlﬁgg@gﬁ oﬁ‘ﬂé’ssqt!ﬂ%r types of
_ ot : B . _
Bl AR SREP 180 18 rslorkPBLpal STRIAC LR ing device
105 bdltedestivenimpiementations af elisomeda ndirkipalevioe 805 phayinclude
device 0 from which a user ma%qj@reate a | abel, i

t
2 BEM9% G SrRePISING 0 Ceeman GaPariipsaangmak Tagde By number of

diffefifg reDff coMPoRbRsithiin tsePshBIMBRigdnag and drop
text, a bit'map I mage for background, a“digital photo,

a gr E9253 Disc medteomarking devicarildScioabideaa fsmwarercasnperent 140

reate the | apel inmage on the er interface
whish kel e aa g prseaeling Ty mediie 3iipzon ROM 185, or
whRh 885 E8SmbbBRehBhAl disdThiERliS h@kmg déide 108, s@dtehs a component
design user interface 165 to produce a data stream of

off abprodesage 1d4&t a Fimavargs d40 cisnpriogrammes epdcdistribyited with disc

der i . ; . s
g 803, ROUGER, by 9688 i i
medid hzrking devive REEBahd edntains programehihy wehstrectsasedltaperform

raster graphic of the | abel inage may be converted to
sugheredlioBSci rcul ar tracks. The curved raster is col or

koW ORI “RSIEERG /SR 147 2Bl Bho O B apPIGRRE] programs

miBlyi 5 §tdrad st mearvalatilé anembrye d38 sndesecuteth bngirodessor(s) 115 to
ot 81T adroRERN. far G GEVIreaMEDs HUiaes geRsibilty of
disBBREdi2mbREng deGicBRi®by allowing various interfaces to be defined that,
in turn, allow the application programs to interact with disc media marking device
105. In this example, the application programs include a label design application
150, an image processing application 155, and a print control application 160.
[0027]The label design application 150 generates a label design user
interface 165 for display on display device 110 from which a user may create a
label image to be rendered on a disc media, such as on an optical disc. A user
may specify, or otherwise drag and drop text, a bitmap image for background, a
digital photo, a graphic or symbol, and/or any combination thereof to create the

label image on the user interface 165.
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[ 0029JA | abel file is generated which may be
communi cated to a controller where the | abel file is

w@200sesitiep control a | abeling mechani sm AlterPelt/UsS®0y027953

the concentric circular trackg may be generated and
streaned to the disc nedia marki ng device 105 one

track at a tinme to utilize host processing with the
device's rendering process. [0030] The print control

appl Lm:a %elﬁ@agg?b%d@sﬁﬁ@ apslicafieh Ui brddeRskt [thé label image
track and the subsequent track spacing. After the
creaded wiitf theHabeli dasign vegrdniantcentsd toapedypaci dajaisream of label

RO A et e Bl AR B osRE @Ry 17 thags; opgconcentric
cieadlir frasks of avdist haedia (166 ahagsticaldise).! Fortexaniplél ®#@dntinuous

a particular track are specified in a coordinate )
tases REB R e0reRB, @BAdIHe) rectengdlar saster geahiacé the label image
VP

m%‘?f Qegoh\rf?r@&wtgi dehtrd céﬁﬁla?%@{?..dl'@ﬁg%%?\@gga&%? is color

ance al ong eac respective tra
mapical eadksepardtad detole printing emlem chabhelal KBME (black, cyan,

“dl?@lelf_ri V‘?%gggg)sx&j%ié:@aggzgy%qheﬁéhnﬁﬁi’éa_g%ai_ g_r%eglggtnqt gcg[[nta?ted as laser
cOhP&) datdUshd ?ssahgm%ﬁf%?(/vitﬁ 6tﬁ€?bohﬂ@l9@orﬁﬂ1ﬁd%%€e¢]ont%he disc
f i.e., |abel 'sc. The

surface (1. side) of an optica
megka erarking devicke$Q9 rerutering ylabed en thedisicl mediaei n bel ow

ith Fig. 2. 1003 Di di Ki
devi IFEEGATAERL 8, bRae Glrd WOV Y S5 BRI Ee s gypontroller
whBke e el LilDis\hureBd 18 tohftol ANASETRIY Pchani8RY AREmetively, the

nore of a serial and/or parallel interface, as a

coneentde sciichiasr iraeks, mayybeygrnesatade andr Kreained ftacibe dise media

oI 08 BRE 12 SHBMALELA R P SE PR G o dovie

reki¥fering preeess/e control input commands andot her
i nformation froman input device, such as froma

r enol@3Wihegpriniesanite! gppisalianatR istermines tael rading of the first
trgglgaﬁd’thgls%%?gﬁéht Rk ckry. Rfre! HR4Yad Yorifie f?’%sqt.track and the
P es et ween |1 SC

network rnterface provi connecti on
traeklispacimgkisndetdavined, 5 paintl cantital applivaitioni 180 determines which
net wor k ich allll ows otlﬁﬁtr) electronic and co

uti n
Iahe Gagec Bata dall (ST eSPORo BACR CORRGING 4erkn bPwlsser mark
_ L _ o nf L .
SUPAS DD S po S A8t obihed 1 QPR B the.
cemreerdtic airdilar trpaksabtestiefimadceinf amedipates ofdbeaadiat distance and the
pat h ‘ﬁier%Ct i(y bet ween di sc nedi a mar ki ng

conmmuni cation
dﬁgﬁn‘:@ea'%g 258 TERRR %ctronic or conputi ng devi ce.

[0031]Disc media marking device 105 includes an optical disc drive
(ODD) system 170 which may 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 (i.e.,
label side) of an optical disc. The ODD system 170 is described in greater detail
herein below with reference to Fig. 2.

[0032]Disc media marking device 105 further includes one or more
communication interfaces 175 which may be implemented as any one or more of
a serial and/or parallel interface, as a wireless interface, any type of network
interface, and as any other type of communication interface. A wireless interface

enables disc media marking device 105 to receive control input commands and
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[0033] Disc nedia marking device 105 may include user
i nput devices 180 which may include a keyboard,

w@eioss4g devi ce, sel ectable controls on a usePCT/US1004027953

panel , and/or other nechanisnmg to interact with, and
to input information to disc nedia marki ng device 105.
Di sc nmedi a marki ng device 105 al so i ncludes an
audi o/ vi deo processor 185 which generates display

ott@rtieformbtion diginlay inpat desicbasucte s from G rémdte control device or
generates audi o content for presentation

friope sethar iraged i (2), 40211 aSluateot %?@I@ﬁéﬁk‘dﬂ@% device. A
n%p )lntem%eﬁﬂﬁ*nag \ﬁﬂ@&h cﬂSﬁ%%%e&ﬁﬁ eézgﬁsp CJn‘éﬂﬁn?f‘dewce 105

ay cont processes t ay con
and wldatai eqm[mmceaimnmmg)rk mﬂrmlrsaldnwsal oﬁpdraqjectewnlc @ntiOcomputing
spl a?él control |l er may, be i enent ed

dByiGeS RobPIctitin SoBHPB AR CommugPatart neftarkith SeRdabe! image

datdThh8r otMEHRFoRNAEST $b %&W?ﬁérkﬁrﬁ Béﬁ%@sfﬁoé D& the network.
I mages. Video signals and audi o signals may be

Scmﬂmim@aegal andfor giagalletdatiesfanakoviged ey data n:omnnumlcatlon path

a3 Bérliitn “TotpibeRie Torlkuly e OBRBRGY e oL piectronic o

cbmglmm ideQiceer sinilar comunication |ink.
34 hough shown separ at el sone of the

co Bisgf mgdiac masding deyiae; mayi ipeludesisesynpig devices 180
nmp yn

whith, GBS e ""E\WFH‘:QHH“HQZ&%%% Seie0eb] Bbtols, g a user
contpdlqsd ey, @Wbeotmrtmecwmsmwodmmemtm amdm inpdt F¥ormation
rredl a mar Ki ng@%ﬂew ce 105. A system bus

Hi5F nesiadnatkdng,Aevise gr D'sF rﬁ@gﬂadnawgeﬁawcw,@ésalw includes
aH%oﬁBhfb&eﬁof‘b?&es%BF'M@' Pilﬂ BEHQFal’eé’ I é’q@{ ggﬁfl{r}f fﬁr display on

contr ol a periphera an acce
dispiay, dmviee | bl amds gmemi;eanyaudfo aondemte tfgr qbrebeatatlon by a

PRSPIAPTS SV, Yk ot bide wP T oROTReER iy Shown).  The

aﬁdi%m?éié’é br%sgﬁheg'rﬁﬁgﬁn&l@&gﬁ]dlgblgy c%nﬁ’@ﬂé\ﬁwﬁﬂ:h processes the
exenp Iar%/em odi nent of the ODD system 170 shown

displpy confemé toDdispjast @mrgszpomjngrlrrmsmnoglspw dpvucgunﬂo A

ol SR oo A5 9558 A ocontoer,

intdgratsd Buitaafdast Siglikkatided prodéssing taomidneht to process the
responds to _an input voltage (or current) to cause the

inpdes sVielpo signais\and: aidie signalsiaytbe covaBini¢aied from disc media
nﬁa‘l‘filﬂgsﬁ—?\n@é 105! tlésafsﬁ dyoa'ew&é]el 10PLikCan #4° (Fldfo F Ileﬁgy) link, S-

V|deo link, composite video link, component video link, or other similar
communication link.

[0034] Although shown separately, some of the components of disc media
marking device 105 may be implemented in an application specific integrated
circuit (ASIC). Additionally, a system bus (not shown) typically connects the
various components within disc media marking device 105. A system bus may
be implemented as one or more of any of several types of bus structures,
including a memory bus or memory controller, a peripheral bus, an accelerated

graphics port, or a local bus using any of a variety of bus architectures.
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supports 213(1), 213(2). The optics 209 are configured
for travel (i.e. adjustnent of the focal point) al ong

‘W@2008/03414 s 215 perpendicular to an optical di BCI/RS2004/627953

| aser beam 219 is generated kg the laser 210 and shown
onto (reflected on) a | abel side surface 221 of

optical disc 217. The | aser beam 219 creates | aser

mar ks that correspond to | abel image data to render an

FuiB&endte, bide m@&alméw@ aévitba06phag shad & eystém bus with a host
[ 0037] The ODD system 170 i ncludes a spindl e notor 223,

precese@. not or 225, and a controller 230. n general,
cont i npl enented as a printed circuit
[??%@%ﬁﬁt&g@% E‘bl nation of various conponents
dl sc;msgl Figo @ ehoivs hart exeeplary cerhbediehient crfEttﬂleaOfI’lD lsiyse@m 170
em

syst 0 of Fi . Accordingly, controller 230
shayen irRi&dg.al- pﬂ'@@egg)cﬂ sysfsnt ¢y 0 m&&sr@" optical pickup unit (OPU)
Loce e [ 8yal t f
=S SO BRCRERIRLCE b A 1 AL AETS R L2548 207, an
olbjgpiivealeng amsptios 208, @ndfan hetuatarc2tk ol he Bcttiatou’$ édesponds to

e G SR A B Pl
f
233. [gds% E gﬁ?@&téeé.m%f%@g%t%g thém& %}6@ Oge;et g;gfﬁed by lens
on

s@Fbrisu2 13(d), Z‘rﬁiIZthoSbe@pfbnageglaead:ohflgur@d gaval (i.e. adjustment

t dul e .250 255,.
of P Pral R ARG 5600 A0BGE B Tebaner Bra oPieA e 1
| asep |dsdMsgam D1eds grelnéﬁéted HYthe PaseH 21 0dand ShoRh®nto (reflected
stored in nenory 240 and execCutable on processor 235.

o) aHebghsidresiufasenddhaitaptigabdisep? bs erfthediasar branFi2d9 creates

PRSP B o RERRBL3 RS, B MR Yo tabe

sitBlifen® bpacalalisd 21Twar e or har dware
conmponents. [004Q I n general, a spindle driver drives

the T9TATESroP SYBETY /G s A SRRdlel DRLAT Zrbe sted motor
o9Rt L Galy dimfoiet 539! alnagérpér?ﬂlc%n?r%ﬂer ggﬁ nyany V\El ﬁ“)‘i’élh}éﬁfed as a
I ON Wi

oper a &8s conjunct sled driver
pdmteuearadndocﬁrdcbmplbgmg%&ohmlmumr of varmcmseompdnahts discussed

ositionin U asse 200 with re
abave Wtbgoseditadng m%mg@%mr@ﬂg systens 180 g, 1 Ascordingly
t n € —
RIS AT SRS o oBEL SRS kB8l b fProcessor
exexltables inst@@tions vfammouarmmjuqonmlemt@rsorﬂd apt & celemory 240.

P%{%%éﬁ%é?gtlggﬁﬁlzg@e%p%%&t 8?1%& C%?@goacgﬁsso% 115 discussed above
with respect to the disc media marking system 100 of Fig. 1. Likewise, memory
240 is typically the non-volatile memory 130 and/or firmware 140 of disc media
marking system 100 of Fig. 1.

[0038] Controller 230 further includes a phase lead filter 245, a calibration
module 250, a measurement module 255, and a printing module 260.

[0039] Drivers 278, including a laser driver, sled driver, and spindle driver
are stored in memory 240 and executable on processor 235. Although these
components are represented in the Fig. 2 embodiment as software components
stored in memory 240 and executable on processor 235, they may also be

implemented as firmware or hardware components.
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di sc 217 and the radial position of OPU assenbly 200
are controlled such that |aser marks are witten on

w0 b@sdsHes 217 as the | abel side surface 221 nOREBFURASL/027953
the | aser beam 219 at a const@ant |inear velocity.
[0042] | aser driver controls the firing of |aser beam
219 to wite |aser marks corresponding to a | abel
i mage onto the | abel side surface 221. Additionally,

the [t Irfgénaral, eospindlesdrivee drite€ s spindfe mdeorl 28810 control a
beam 2197t o read data mai ntained on the data side 287

rodsathnai spradaf eptinal isc widh Vin@ @bidle 28bsi Thenwrindle driver

o3aiod e 3udh B8RSR il d 388, rhgeP 225 o

catfbll cebe nadial PESiBOnIRYasfoOPENasserdbly 200 vithaespesteto disc 217
f ocus feedback to the | aser drlver n this ex

l e
alonet @ sded 0w 7MESTABIRRY | 2838 ofInf GurTopwR ReSitieh Measurement
mﬁﬂg@%rntﬁwrtﬁgts?ed 995 HE © thtj a@sem do®i B&f‘\‘i@ﬂaé]&ﬁg the sled

are configured to rreas rere
dtivey h‘tedhadem 288ro vafioon eadirmmlmns of gptical disca17.

TR T ek e i N—
di|§c dfﬂ ang tPe%@laq‘&)oéltfoﬁ' é‘F OY®) BBIEMBI 206 aré cARtrolled such that

atron that t objective lens IS at a |location on
lasbe niarksuairs wiritten g theedisc 24 71 assthe labehsitle suifage 221 moves past

0044], Furt sens 207 may be confi gured
aﬁﬁéb ?ﬁg&‘ CQ%% %qtg sensor 207 al |l ows

the 235‘\' Ia%r et @ohﬁél@gﬂhbzﬁnrl_i%lfo‘l” AT 98arhNB19 to write laser
optical disc 217 as it rotates attern

nmlcsngmrrésnﬂndd;'lg uot ieerlalgls dnggedopta die jaissida surface 221.

AP e BN e S R b 21t rc

da@bnigntafiads bn ahe atdta aside 287poft thed gpiidal dist @4728Ben the disc is
whi ch provides an input to actuator 211. Actuator

p@$ltloe¢dfWhté\aidhac@aiarﬁ@ef?& RAyses fover thaylaser bgam 219. In
c&r‘?&fﬂ %Eeg{eoearﬂéfs |r§rﬂfsgﬁ%fsaa L% tor%%'hﬁ‘@ of OPU

asse Fur t her nor e,
the ﬁlﬂmmbtwlsenmr Zt’ﬂypraividm lhser fochE feedbaadketodhEdaser driver.

As di scussed further belg the DC V%%‘So‘%e offi%h 1S

lmge@ %amﬂ:&% #BOLY RENSPE MU i 1FreCYBPT! foprs djgdual sensor

Marafils R £e %hérDS‘@%rBHﬁfAeBU@‘%hdcﬁy 'dr8Edhfigured

rait nmpl enmeht ati on. For each sweepi ng ,

to‘ nmcaselmeyeﬂéreteé light indapendentigt ooefarwthehatn padiculiss voltage is

n%e%%hrec? by‘%ﬁg %utagran?s A, B, C, and D. When the sum of measured voltage

of the quadrants A, B, C, and D are at a relative maximum, it is an indication that

the objective lens is at a location on the “Z' axis that places the laser beam in
focus.

[0044] Furthermore, photo sensor 207 may be configured to the controller

230, where photo sensor 207 allows the controller 230 to recognize patterns on

the optical disc 217 as it rotates. This pattern recognition is further discussed
below.

[0045] A driver for actuator 211 is included among the drivers 278. The

actuator driver is executable on processor 235 to adjust an actuator input signal

source 293 which provides an input to actuator 211. Actuator driver further
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pl ace consistently per a particularly tinme period. The
DC voltage offset nay be a delay or advance in the
woodosag2cycl e. [ 0046] n one inpl enmentation of P€TTESIAL/E27953
profile, a voltage data | ook4ap table 296 is
configured to store input voltages that are provided
to source 293. Wen source 393 is vol tage source,
tabl e 296 stores DC voltage offset values to
a@dﬁf pen $ait any @lffsemhialpesttbmdna}léelnsats e diffece rstvaéss oglsweeping of
requenci es, Furthernore, table 296 ores_ particular
OPE 26706 208 BRI TEAToH e SEGRI Q3 bhal g tiegmors, the actuator
r [ i t , epi i
o R DB e oA i 3Kl Wolnp Iy fhe DC

voltagecoffdetde dised tprpppeidefconsistentaishe peaediaf ih docusemeasurement
di scuss

oreniaa sy festerdLdidaalbfron jmdenéhaph. £or cach

sWwhaping'fee ThéR ish BOCRbltdedd st thatsiedides thih@r fcus takes
the offset values are particular to svveean(g
place poasistesly m@mpprt@@%ﬂyttirng pgeerc d henber yaliagexaftset may be a

interf €,c00n I 30 of the ODD system 170
d%ayﬁ)rgﬁi&?ﬁg% ﬂb‘fh%c\{él{(;a Fc&;glrez'conputi ng device to receive

| abefo04BLE ofldt ithgemantaaipal off tHee darobrafhoVa)voltihe data look-up

conputi ng device interface 299 can be inplenente

| 2 d as
table A9AFAs qondigurrebtp stva dpYgyoltagesdhatate pavided to source 293.
e ) ich f
W 5358 308 ke, 05 BB R ot vl
conppnéate fontarid paricutarSO0pdcifimkiveepimgufrequenycsié®mFurthermore,
interface [ [ neral i zed devj th i.nterface

(a0 298 e %) RAPURE, QLSRR (G A0 SRiRg: R cagegbonding to
afSobR8R it SVt IsveRlpirfeP FERERcy, L 4t \WitSef FRARSW the OPU

ar e execut'e y status I's processed. Various
opticseor pbjesitivallens26Pftacles piaveduineproper Pacus. | dlable 296 is further

Interface, Fiber apnel .. | 1394, USB ( Uni yversal.
d'§8\*§3£da %8‘;0)"‘{- %&aﬁ‘ﬂﬁ%/ﬁ@?'?%m Yrier 'E%Jw%%\d% provide, create,
afX Bfdtel Ssals QhRE8! thhLardugStefAinRNINAY Balibthfbh peSceuré hthere the

CD- ROM and tape drives can be connected via the sane

offget dugcard partignlaniswaegingifeaguencigs. ATAPI devi ces

00 b o PR, SR i Do e BER A Enfotetso of the

OB \&§8tenh 27 Withvasoethet pigctionppy compiging(dedee tdlrBceive label
and LS-120), and the |ike. Operation Calibration

" imags datehergilahel file (not shown).” The computing device interface 299 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 SCSI (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 protocol
for use on an ATA interface so that CD-ROM and tape drives can be connected
via the same ATA cable with an ATA hard disc drive. ATAPI devices generally
include CD-ROM drives, CD-recordable drives, CD-rewritable drives, DVD (digital
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[0048] Fig. 3 shows tineline curves used in

calibrating a phase delay of the actuator 211 which
w@oovsddi1g4 t he focal position of the optics 209pCT82004/027953

phase delay is typically neasdred in degrees with

respect to an AC signal, and represents a phase del ay

bet ween application of the AC signhal to the actuator

211 and an associ ated response in the focal point of
véRatiepdiscpddds, tapedrwdd, Buper-foppryrites @gf @Pemdél190), and

an optical disc is spinning or stationary, and may be
“"t?e'#"f%rrred when the sled 203, optics 209 and | aser 205
O?J{?‘?at% any desired radial distance fromthe center of

e opr}ical disc. Wiere the disc is stationary, the

Catibidtioatimpherpentatioa may be nore accurate, since

vari atj inthe disc will not result in error in the
cal | HA¥iEi0. . sBews . Teiihe sunss vrcbiecallsflieda bhiase delay of
tHd BEQ RSP ARG chtrdlS fthe 9668 hdattidnhsr ’fh%eSMgd%CZO@.f The phase

the AC conponent of the voltage applied to the
delayuist dypicallyt rmegsured dissideghgas ithc siesiiecit to tame Athasignal, and

TS 2R IRRL P PBPIAIoTaRY U AC SBa) by The actuator
2%3¢vaidlanf esuEiaRIE Sedpdhseeinl 318 Ybeal TPoimE MM bPtiss i209. The
the case, we note that in Fig. 10 a nethod of printing

calipratien enan ba pesisrmes while aasanticebdiscyis spiining e stationary, and

B bRepefiiied D Tyl didn 08, Mool S RClasEl 0 R at any
desiréd eadiabtlistdvecedfrom dine gentent efdthet bptiedismi NVhiere tige disc is

a constant |jnear speed. Accardi n%I y, a . L .
statigRan. ft'F%&aLEW@FOfA@rQP%mW 1Y %PWPE%@ gipgce yariations in the
di%ERMﬂ“hgf rae?nséﬂtéi’l“é%‘br%‘i’ E’él(ﬂréﬁﬁhscéé%ufa'ﬂs di sc are

printe I ower -frequency AC si gnaP' may be
pr ov[a0st8]tro somee aapplbtion® simee phhse gelayi sninfaferickd by the

fréaneninoLe AC SompnTant of Mk vottads ERplRkionhg matiator 21, it may
b& ! SR ?§'ca'ii8reﬁ!éla Stﬁ@V;%aéé“ﬁ,e%?' 8 tHRELRRRROS ng?*gagaa]qariety of

response at both lower and higher frequencies.
fregfienciesg tA gallpatignopbasei ghift3 fomdhef actuata2 211 for several

SR TR i OB 5 R i 10

n@ho&@ﬁgﬁﬁlﬂiﬁ%bﬁ,imb & ofrae bptidal Fdestribeals wheeeih@Radloptical disc is
__optics 09'62{ ig. 2) back and forth through a subset of
Spie Merearap hg&eﬁ InNes pastionss optite discvpier printied awl more slowly

R RAREoRpAE o1 A B UHRIR gRln SRR ARFI 1.8 cppstat inear
spésd.al Aecoralirelly, anhighanfrequenef A©csignainntay be provided to the
actuator 211 when some portions of the disc are printed and a lower-frequency
AC signal may be provided to the actuator 211 when other portions of the disc
are printed. Accordingly, it can be beneficial to calibrate the actuator at both
lower and higher frequencies, to discover the delay between signal and response
at both lower and higher frequencies.

[0050] Referring to graph 300 of Fig. 3, waveform 302 represents the AC
component of a composite AC and DC signal which may be applied to the
actuator 211 (Fig. 2). Accordingly, the waveform 302 drives the focal optics 209
(Fig. 2) back and forth through a subset of the focal range of the optics 209.
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surface, such as the disc surface 221. Wile a

triangle wave 302 is illustrated, any AC signal could
wheooased24 [ 0051] Referring to graph 304 of Fi geCBUS2004/027953

wavef orm 306 represents the dpstance between the focal

poi nt of the optics 209 and a fixed |ocation 409, such

as the origin of the |l aser beam (Fig. 2). The waveform

306, showi ng the focal point resulting from

waestet thenho corhpdmghtaftidscon 200C tomplsaeft oﬁapﬁr@lpha@magmtude
responds to) the wavef orm 302, which represents the

thqq@qyagqrg’aqw d@\(&ﬁeﬁhetf@cglh%otg;@tm gytergatqiy iito and gyitqf focus on a
S8 At 88 thOSRd Qlille 5BF. RNIES &Ry Rhe! i listrated,

|np Sl gna e actuator Teads oca
anp e signaBOguld bepisese. The degree to which the input

si gnal | eads t he nove e act at or and

opt | [0S ReBAIG tg raRn (K- o WAHSTOR A0 ferssents the
r t - A

%%cé ﬁeN%%Zl%ﬁ%gé'l bcfiﬁte@fbt;F/\@ v&_hhrcc% %(I{?;arg(g t%afg(t%grloﬁitgﬁéﬂ hbo, such

e seen. hase ang
abdheé ratigimef itln@dmeﬂbﬁaam (BaR 2)s 'Elwwaa[efdms;’:oanslhowing the focal

prisbessitite fioh PRRZeR G Poatics 2ufh (ks Sl TolAls o fesponds
t(ﬁ%é%évefd)ﬁ’n BO2SWRIch: repFERINEd ﬂﬁal hﬁguf ngnargﬁén lt@‘ﬁhé‘@?}f’cuator 211
be determ ned, as seen bel ow. [ 0052 310 of Fig

(Fig eXpwiiciesontrels dhe pegation @fr@esmhca poos thr@rimw@equaut signal

37 Bhe 2! Bac€ind Ho AR PRrahE Y ity oThe degree to

wﬁmﬁ’chdompm't sigieg 302 leads &he movwaraeRnbf §70ackRforo211 kd optics
qé’(gtlcs .e. as the optics noves out and back, it is

néﬂ&a?ugl\gen rfrer%'@ugyoq»fcéﬁ%aeﬁufdusrgé@mﬂz iRofmeasysed during a
b f
o fafiod PEES" 55 M Be Scken? TS BpataaRGRrEy whith fipqtFator lags
bakindfthe MmPBdtZsigsalsiihist setn 4Hh8083, cmaj ispgpically exp@ssedah degrees
near er, on%end or the oth é trayel gth\Of t he
L% FatiPe de1ahd By gneasursigyt 'SrF\ #s§ 19, prHer gealrolRyenthe gctuator
isf}5¥sle 0 cBRAnGY, thasH=RRIGg PN AF bé\‘a'eféhﬁn'i‘@d °J§éé‘e°n below.

focuses than the’other end. More particularly, 1t can
be sHHI52]kuapl X1 efaFigl |3ne>spress®mmgufpubmftthe IUM signal from

15309 SBRGY 207 (B Akt (3 SLUhSIHE AEGa0 1476 1f iploate that the

fdciah %pﬁ@@ pa’éséé‘e ,thﬂdugﬁ tﬁé&obaﬂpsm %nb@QitﬁFHgnéad:H‘ nf&fEment 320—
| i ne’ segrnent 0-326 wherein the optics is in focus.

- 32Bof theneplics | resaafth% epties mevas ot @nd mckeis issemenarily in focus

o8 8ER ciREAgH Mo LRGP alAe het bR Sl o1
31&és ALOINR saifld. Sthiwls Iestdusetthe IIC component of the waveform 302 is
such that the focal point is somewhat nearer one end or the other of the travel
path of the actuator 211 and optics 209. That is, the focal point is nearer one
end of the range over which the optics focuses than the other end. More
particularly, it can be seen that vertical lines extending from the SUM signal
peaks 312—318 intersect the graphical description of the actuator movement
320—326 along line 328. Thus, line 328 indicate the point in each line segment
320—326 wherein the optics is in focus. The line 328 is offset from a line 330
representing a center-line of the travel path of the optics. This offset may be
removed by adjusting the DC component of the signal 302 supplied to the
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actuator. That is, by changing the range over which

the optics focuses periodically, the optics nay be
worams/0s4a2£0me i nto focus at the m ddl e of thatPCHO®N4/027953

Thus, where the DC offset appkied to signal 302 is

correctly adjusted, the line 330 will indicate the

point in each |line segnent 320-326 wherein the optics

is in focus. [0053] Graph 332 of Fig. 3 shows the four

aSiMtsri InfthaPeak by33handif g ﬂ@&éﬁ?@do&éfr HIEH ftﬁé”bptlcs focuses
di stance. This resulted adj ustnent of the

pedegicalbhtthecoptins Biaynae m@e é@mqnw intg foeus aaittbet widdle of that

gl e B R RS e e

lih¥>360rwit ieditatpiblel Bsint i éduh e se@grmen23204H8260phé’sin the optics
may be made to conme into focus at the center of that

'Sr'Hrf@%US The evenly spaced SUM peaks 334- 340 result

SIS ) SRSl S 85t 2040

sejedrated ryd soyunifosar dlsl}}mctehe Tlalg tesuttelebyeadjustmeentf of the DC

cormponEnt o e sl 0z crien 4o Beveubtor 251" chihoRe since the
aciMdreal133Rves el 8pfidy 208l Buck %dnf&trpoélﬁﬁg OJ focal range, by

actuator 2 and optics novenent . However,
adjpisting the D&Y campoheeﬁapmletdrte tbetaamatw 21 béhe@pﬂcs nay be made

m_dpoi n f it aveI ran i,S volt 342.. Vol ta
t]55Me Mo Rous at iR EenteE BT raliGher i, 208y PaLRASUM peaks
3341134% malttvh%rt theeD 8 4onhSorieh® i sighBe 302 &5 orréétlycddjlisted.

actuator 2 can easily be determ ned. Accordingl the
act ufAQa4]Zhe Mwebleerpfdbe|aﬂtlaat@acen be defessinedalgy observing the

Ia%o@%?ﬁ‘%@%&ﬁ can béen&cﬂ?9 %lgg‘%z&pé @%d to the actuator

2addiFig. oz)ak/vrfcﬂeq:taased ethat &JMqu Forgexdmplen @Kt psald 338 is
nore detailed view of the calibratjon table 298 of

dirpgfly belapwethei mid peinhet acivaior 211 and,erticsompyemant 424 o However,
tl{e%&ltéeiee‘iw&t”%ﬁi:ztgg @Et?x ?Q%tgélfrbg‘szzloﬁ] geﬁ'ng'%t trfé’ ﬁﬁ{ii’ﬁt of it travel
rageo s mltﬂge/veﬂﬂ tVeItagdeQnersapfaraﬂeel famhuad:tuatcrslocat_lon 344 by
oSt o ik 2 K68 i ece g hudhe il oo can
e§§lly5 BENdEBAMMed. NACRBEIRGIQN tHBiiéc%t&at*l brr?gsegeéw tdlibAfed (. e.

di sc stati onary, Or 1 n sohre cases, W th di sc

’ pha&eIa@deteosﬁyedvuf@ftheAreqwmy@&the)sugnabm| ons on the

| abetods‘?ﬂLr%e ac(%uator 237 can also be calibrated for additional frequencies,
as needed. Fig. 6A indicates a more detailed view of the calibration table 298 of
Fig. 2 wherein the actuator 211 has been calibrated for four frequencies, ranging
from 2 to 5 Hz. For each frequency, a phase shift corresponding to a lag time
associated with the operation of the actuator is shown. In an optional feature,
the location on the disc wherein the calibration was performed may be recorded.
As seen above, the actuator may be calibrated with the disc stationary, or in
some cases, with the disc moving.
[0056]Fig. 4A shows various locations on the label region 400 of an
optical disc where focal measurements may be made. Using the focal

measurements, the look-up table of Fig. 6B may be generated. Using the look-
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optical disc where focal neasurenents may be made.

Usi ng the focal neasurenents, the |ook-up table of
wo-@s/08824may be generated. Using the | ookl4 upPCHDE®00627953

Fig. 6B, having actuator vol ttage i nput information

associ ated with a nunber of |ocations on the disc, the

optics 209 may be kept in focus while applying an

imge to the surface 221 (Fig. 2) of an optical disc.

thbbréabf Higs &B} Maving u&tUa@érewt@g@mbat mfbﬂﬁallﬁcerQSSOCIated with a
wherein focal neasurenents may npl ary

nueber i gniocahension Hhe &&méhsmﬂ%?oedmﬁagl@é mpénnvﬁorzus while
abFifstan Fafs 1O 4R UfIELE 2p PR, 27 BE A dtR) Rl RIi diso 400
|IIE§fral@sagxémplameamatbmenNBemlreIf@bialhgneamiragteritsevm;s be made i.e.
requjred to cause the actuator o focu
ez@%pm CRBaAM R ey AR AGRIGT e iV Bgs RN MAbreSi it Bctuator
d“u%erlﬁégétﬂ%%érﬁ% 8?& b@‘h‘i’édé’ﬁ %us@%@wﬂ"c‘h&éﬁ@és Wifindthe optical
ocation 4 7\j For eac particul ar radius
dises400. oRpr exampir) reessurement yieldide Viodageaigveisineguirast to cause
tinacliple 3 BrincSane eRs 2HfTReL bl el A endnhed fidial location
402 e5m i S@iatOfadidl8otatidn 4015 ldndt &fldutef radibPlotaficen 206 e
point is established, where zero and 360 degrees are
t he KROBF1por ﬁach[mg}law@dlua@%ﬁ@m agmeaguigmentymay be made

R

ik @iRldedingy kit seetdraqwhleesinlzm éxvémpw abtton 408 i%nnlustrated) A
actuator which result in focus of the ogtlcs on

zgnmr%fetweowomb@a%f@hgsmq Wherg zei8e&nd 4g9 &Ie%%%ﬁre the same
pgﬁp cal disc. Gaph 410 includes a curve 412 which
Ows an exaggerated curvature of a surface 221 (Fig.
2) ofoG58]FRy: 2B7shbivg. ad) exempmrylmﬂle\nnentaironefdrligeneratmg a
ows how the dista xed | ocatjon-such

sh fr

VP'F@Q idﬁtaﬂfd@wpt’[ﬁ'@erég%r(':om?s wherein the ypltage qaggelq;ok—up table
f

PRRYACS y RIS RICRIFRGHRZIGH of rl AB.BHI\AEN TE3uREn 156U of the

Sc rotates over
opticg easa plicrahtymfn‘pbahortéwwnthlnsa lalsel zegiomadean dipticahdisc.  Graph

4 f the fi | ti 286 aft
418 ped énataeﬁyw'gégﬂ%ﬁﬁ@g's%ﬁwa & FaeGueiad et gf a surface
2DYI PGP EP ARHLD7 (4959). GnaphribdBr el 462 Shodld how the

onent of an input voltage may

- appl i ,
dtstan npammﬁx@d larationr—suchaagltee \tmv’é.@ qulberlaw V-6l ﬂ'@g’ﬂp of the

Iqsmr gggﬁ%agaé:ri?:fgflﬁé Q%é\ %fl) %)ﬁTaH)S’[%et aﬁfaoc,%t éff’ o?t?h 4R P can vary
as the disc rotates over 360 degrees. For example, the disc is a greater distance
414 from the fixed location 286 after turning approximately 90 degrees, and a
lesser distance 416 turning 270 degrees.

[0059] Graph 418 illustrates an AC component of an input voltage which
may be applied to the actuator 211. Four triangle waves 420 ramp voltage into
the actuator 211 to cause the optics 220 to pass through a focal range eight
times, resulting in eight SUM signal peaks indicating that the optics are in focus
eight times per revolution. Eight SUM peaks are typically necessary to create the
look-up table 298 (Fig. 2), and additional SUM peaks, resulting from a greater AC
frequency in the signal 418 input to the actuator 211, is advantageous.
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times, resulting in eight SUM signal peaks indicating
that the optics are in focus eight tines per

WO ewslostizon. Ei ght SUM peaks are typically necPGHH§2004/G27953
create the | ook-up table 29816Fig. 2), and additi onal
SUM peaks, resulting froma greater AC frequency in
the signal 418 input to the actuator 2 , is
advant ageous. 15 [ 0060] Graph 424 illustrates triangle

waveg)asmqraprmmg ikustites tignylenaves 424 forping é(@lA@@@mponent
to calibration of the

gaw ng @Pase shift accordi
apJapy valtageshayng £ REa%E &hﬁgamrﬁﬁw t9 eRl{psatiom obthe actuator
244 Ssuch ad g@&iﬂjw@%ﬁh?our u‘tsHo‘l‘lSéfrFﬁlb% ei ght SUM peaks,

assocli at e riangl e®waves. Each SUM peak
i s a[008diGraphxi426millobtrates dight SIddi pgaks, cassbbiat&dMith the four

RS aTSY o Frs] S Mihneals A bie! FBXIMEn 08 CaS caming from the
SW‘M %Bn&@ﬁﬂb?elﬁlg D)t oMU gheal R a SXRIEES |§P¥gﬂﬁﬁﬁt voltage

I's associated wth a voltage 430 in gra
Wﬂb (Wﬁ&jﬁiefglt? thevaeivatore andIwhigh residiedi inttieel SMN ipelatic ddraxample,

SORP pHER 4280 aBRo i 5 a8 i BEhapR @ Bl hediRinaly, when

theoesl e @gsdmtea vﬁ&ﬂldwubhmmwba%p?ﬁea Ftb@che%ct@éto? '2611 when
disc 217 (Fi 0062] However, because graph 41

thesdig yuas. %@?Qg@f’é"d'qp@lm)ﬂﬁi@t?ihaﬂg@ d%@egs, 1thIEeOI@wlSulzaler@rf02used on

I h I
Pojpfe¥2 ohfe shie 1Bt BB BRC A VI Fid M eak aze
Vol tmszalﬂéweaer ecausg graph mlsapﬁa&@ééﬂubwmt%b%se lag

ﬁ% 430, because, graph 422 is phase-adjusted for the
oty gs%ctua@r&1 Ty Reveli@ogdeye! Wh@be@}mm@sat%s i@plihecphase lag of the

Cc

it talend st d i, SR YRR, K5 USHARTed ol b, oy

marel ascurate tha36 Goltegy evel 4807 bécdusengraphl 422 Ihphase-wdjusted for
e enpl ary inplenmentation of the data

41 t her
thg pg\qsleéag OE@P%a?tH Un exenpl ary pi ece-w se conti nuous
fun oea %@05%6&%{’[83 R ciRlet 2018 ’fl f}qehs s%hm@l@%ﬁg{a%%e from

int eaks are seen at 515 ht o
a Bé@d\mtlphdom ansulgs Slefined on ther suefaed0ofaa eisc over 360 degrees

o RHEIAE! Hth i e L0155 A B YBrmetaton of e

daiécrﬁaﬂleoirdm&dlﬁgl%\%r@térﬁp[éﬂﬂﬁféc@f\m@é GOl nQéﬁ‘@Fur@t@%hrffb wherein
t echni que. For_ exanp esired point on
{M)@eakss @ne skeen @dith(d) through

51538). BetiedtPIn ST 5 Fht i Qs '57b! 16 i@ RINILALS Voltage values.
The values may be interpolated by a first order linear function, a second order
quadratic function or any other desired technique. For example, the any desired
point on the curve 510 may be calculated by operation of a Fourier series, a
polynomial series or similar technique.

[0064]Curve 510 may include a phase offset value 512 equivalent to
phase delay 346 (Fig. 3) to account for the inherent lag of the movement of
actuator 211 and optics 220 in response to input voltage.

[0065]Fig. 6A shows calibration table 298. The calibration table
associates a frequency of an AC component of a signal applied to the actuator

with a phase offset. This data may be obtained according to the discussion of
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[0064] Curve 510 may include a phase offset value 512
equi val ent to phase delay 346 (Fig. 3) to account for

wo b@siopdier ent | ag of the novenent of actuat or PCEHOS2004/027953
optics 220 in response to inpeit voltage. [0065] Fig.
6A shows calibration table 298. The calibration table
associ ates a frequency of an AC conponent of a signal
applied to the actuator with a phase offset. This data

Flgﬁ)B be l'@bt:@lib?aﬂbrattal@léd?% ntay bbeindiusledsas partodfl hdrgry 298 as
The calibration table 2%% nmay. be j ncl uded as art
shawnriinbig: 298 hes califsaiion 2 8\9” Citidesca ISIMGER: fregiency column

60f7 3h & Yol bHEFEeA LR, SR Ya Gohey Valfls o paftioular to
maastuemératr |ocatiors ﬂrmenptld:aicm!sc @ssrepnesdrded ini cadlimn 610 and
di sc re ted, in colum have particul ar

S SRATIGHEL e GTTr e velisth, SEPIRFERE LI 0 HPIEBpGRTSSRENds to a
cé%éuléféoat seN3#8e iePRimBa" r0IcaRBratibnC 8hd Pigéd qA ﬁié@surement
used 1 n nmeasurenent procedures. Values of colum

pra:ceddmserm\,fadmes refmecohamia abObr ate adetprroinedu fiom the callbratlon

des 0066] Fig. 6B shows an
Pﬁ%ﬁﬁg%ﬁ?ﬁ‘frl @rqe%tf V¥ data profile configured as a

vol t aays G?F‘Fgla e 8koWs drﬁm;ﬂe&%ﬁtatfﬂheoﬁ@da@@%r@mé&:onflgured as a

| ook- up e 296 rm& be i ncluded as part of neno ﬁ/
valtgieadatshdaek-up tEblg 296. ARhepaliege dat@clq%wméable 96 may be
] I \
nEFBleihb BTN in, B3R, SESHAGRInCE 4 U54F Bbfht gy may oo

lo§fcally lsegiterited into sé@hirg a’@nﬂustcatbdrm F@iﬂﬁdeﬂ'ymeally, eight or more
particul ar sectors of t he ggtl cal_dj sc

S%Cﬁ@k‘ﬁ are gefiped e e Mustiatd ghiakia 294, s,QS’llr“?‘il“oWEf5 gefipgs particular
d

SGIEf SEhE! OB 48553 HRRIRA lecthendohrBglsnao o o

sécttotsheEadbfserwmif bgmpnsesj K8l degrses iofrthé rago degreestthatrepresent

tn%géﬁtxéajﬂé‘%cﬁaﬁﬂ“@f@ elsr Leliit Sraghy & radiabpsition from the

gﬁ@ | %muﬁﬁpez@%;ﬁésaﬁtg HinPeF P4diaPgbsition. Column 625
03|t|on 0067] n the measurenent procedure described

reﬂmesmtsaamiddl@eradladi pesition. delelymm F3) mpressndal an eiter radial
each particul ar sub-sector as defined by an
pgﬂ j8ar disc sector (i.e., colum 615), and furt her

def i gﬂﬂi?‘}}h tRdi kad@@nidrnpidcedure eekbiisd Gddveb2bvoltage and
and 630). At each cell entry shown in table 296 a

phase delayp ray becalcuinied foreapl pariswaredb-sratodas defined by an
ahGiaRaleddliorf §.6? dAGMR 5! LhQPudst dBRhed by radial position (ie.,

columns 620, 625, and 630). At each cell entry shown in table 296 a particular
voltage value “V” is provided that drives the actuator to a focus position and may
include a phase delay ®. The cell values are derived from the measurement
procedure described above.

[0068] Voltage values of adjacent cells may be averaged to arrive at an
intermediate value for a position between the adjacent cells. For example, a
voltage value at a particular radius position may be averaged with a voltage value
of a cell at an adjacent radius position, where the cells share the same disc
sector as represented by column 615 (i.e., going across a row cell position).

Alternatively, a voltage position at a particular sector value may be averaged with
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i nclude a phase delay F. The cell values are derived
fromthe neasurenent procedure described above.

w( 2D6834Ned t age val ues of adjacent cells nmay bePEESBGER7953
to arrive at an internedi atetval ue for a position
bet ween the adjacent cells. For exanple, a voltage
value at a particular radius position nmay be averaged
with a voltage value of a cell at an adjacent radius

a Petaeodt, cahet ent Adjaceht Sectbarveldé‘lamﬁamh@ s¢llssehary the same

as represented by colum 615 (i |9 across a row
raias PHYeT (g SO selpng 620, §20,8r 838 pel Rsieny.

o Ty Bt £ AP e e o

filta! hay e usetl heRsfeming adwit pEsia, |p11ase| lead, fillgoi 245 is shown as

up/ down col u r 6 ition
inph60] eI 29 (i eRese e Tier BB evse implemented in
idal I [ y Ake egr
e, AR BAICT SYAErY LRC TR Yoo TR ety voltage
scblnrce<29t3r the phagseadiiiter Zasadjustador phaser dgag dray be
?negted in hardware, firmvare, and/or software. As
tage is driven into voltage source 293, the
phasmdmgpeéké 1210 Jhayapkusiieulatsd Phred &pl &Y rElativeCHaximum
Peaks 70] Peaks 310 may be cal cul at ed based on a
ameuat iof dightiaastredrbynehaip sanger 218aefuFigd 2oy Vifinen photo sensor

238 5SERA < hefort o HIRLIEREL, FGREs f Sohor 207

megs®lovefly senyitibe at\eetbivtes dfish foous, Aereferenheaswienmeént may be
focus, therefore neasurenent my be made at the sides

m@de #eth ectides of hricenlernand @?%G‘Qﬁ%%%d amg@rﬁse to arrive at a
céﬁtfeté&n"[’t a center point. [0071]Alternatively to a

ph sensor measuring the light, in focus

det e[007T3Altematiaglyb o nadphbly fsensorolmeas&i%@ dheFlight, Z2n focus

recogm zing a pattern on an optjcal Phot o, sensor
defgymglation ?y&%ﬁtﬁﬁ’@ﬁ?y 6PNt %&3%97 ) %k(?&oeﬁ|4ngwﬁwattef“ on

lg% Geaf 4igH" 65hdte <RbF 207esr @l‘ﬁ@h Wh@ﬂ Bf’Bhr(SBtc T up unit

36t to recogni ze a pattern on t tlca di'sc. Cf(

miaiyche Gornfigaued dm coptrolier 230 sltoviiog omtrblla* Zfﬁbmgmcpgblze a pattern
tterpn. The | abel side of optical disc 700 is

O'Si?? ﬁ?ac{ '$far ked to allow a controller of an ODD to

fecogﬂﬂé&gﬁ SRS R &mﬁfél e P00 Withl a deSsgrisatsieWattern. The

and obj ective lens

~ label side of optical dlSC 700 is particular marked to allow a controller of an ODD

to recognize the pattern when the optical disc is spun and the OPU objective lens
is in focus. Disc 700 may have clear coating on its surface, and the pattern may
be marked inside the clear coating; however it is contemplated that the pattern is
read at the surface of the clear coating where marking implementation is
performed.

[0073]Optical disc 700 is spun in a counter clockwise direction as
indicated by arrow 705. An outer diameter section 710 of optical disc 700 is
marked with a pattern 715. In this example, a spoke pattern is shown and may
populate the entirety of outer diameter section 710. Likewise an inner diameter
section 720 is marked with a spoke pattern 725 which may populate the entirety
of inner diameter section 720.
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is in focus. Disc 700 may have clear coating on its
surface, and the pattern nmay be marked inside the

w@b®@ansgaoeat i ng; however it is contenpl ated thaPCT/082004/027953

pattern is read at the surfact of the clear coating

where marking i nplenentation is performed. [0073]

Optical disc 700 is spun in a counter clockw se

direction as indicated by arrow 705. An outer dianeter

sect i[007 K opticyh discal 0@l issspui) Gpioke npatieens Vil 5 anal 725 are read if

pattern 715. n this exanple, a ok attern j s shown

a&n%blﬁ'ﬁ{;% sieh ?ﬁ&%é\?ﬁr[ﬁ’ﬁel?iis oaf?EEl- & %'a"n‘ﬁ‘t#@PUS- OPU 200 of
Chi RRy 788 plhts S \UveE diher IR @'ﬂﬂ@ rsétdiohl P10 460rd

|f“ﬁ%rked \yvit % spo\liae pa(ﬂherrn 7%% : |ct1e$n%y popu:ﬂ%tté {énagl spoke

patiern etlp, ofr placed oveanmner deowtenseixin Y20[ 00mHd spoke pattern

72 tical disc 700 is spun, spoke patterns 715 and 725
e read if an objective |l ens such as objective |ens

209 qhoFBIDbjéctivee ichsk 2091Ss sWlgt 30abfualdraz1 2 %Y sPBke patterns
7|ol aced over "either outer dianmeter section 710 to read
dpored g26t eame7nt®, and oyt £f facus éire.i neadrbydcantseliar 230 of Fig. 2).

[ 7 . t 7 0Z.
TRERENT 0cST ke YBEE S ERE BT shRBITA230 '3 gt 2 uben the spoke
pRétirey N5 ahl FaTlaré2eado Mthicht sutasfdo@u sitdatioPsusidti né pattern or
read. by controller 230 of Fig. 2). Typically, a square

s{gipd is seafbaihcoitrallshesBl | er 230 of Fig. 2 when the
Spokg?qgér]g:?%n% £howangn 7 erﬁb%rn; ﬁiﬂgﬁ%&%w@% Oggtligpa‘ifé?\ of an

situ xi'st, no pattern IS se

actuattoo2 1 €(Fi33@). [T0@/Edlibraiion Bradesesdetorninestl phise lag by which
rocess 800 for, calibration, of an actugtor 2 (Fig. 2).

rasRONSE PYrEe; %ﬂ“ﬁ%&c‘és clgyed afferearrlicghiar of ag ipput voltage (or

cUheRt). rﬂ?é’%?%c%s@%dd‘@h@&lﬁ %néi?efé‘ﬂ ﬁ‘\y\ﬁgﬁfﬁ\%higustrations and

appl 'catio an 1 nput voltage (or curre

discossiops 800 kigoud.d Wieereion siatibradioni of vihew astuatbe was previously
di | | ustrati ons and di scussions of Fig. 3, wherein

(SUPBP%ti on of the actuator was previously di scussed.

007 foat7 it Mdck3882, thBeoPBULgERsHD! And #Paitltular the laser, optics

[
particular the |aser, optics and Sensors, Is no
and|sensorsois meyeditda lnoatiat nearcthegiubcell theiapdical diegs] At
mhodi nent

i n 9 A oK Bp £ heSdiin BherigPtcal e & maintained o
stiohBRAtbAdItion Ay e dalibfitRIprocealiRd.| M g8hefdl€rotation of the
disc during the calibration process changes the position at which the optics is
focusing (if the optics are focused at the disc, which is convenient), and thereby
reduces the accuracy of the calibration.

[0079] At block 8086, a particular frequency is chosen at which the actuator
sweeps the optics back and forth through the focal point in a direction
perpendicular to the surface of the optical disc. The frequency may be selected
to be similar to the anticipated frequency of the actuator during use. The
calibration that is performed results in calculation of a phase lag that is related to
the chosen frequency of the AC signal.

[0080]JAt block 808, the AC signal at the chosen frequency is applied to
the actuator. A DC component of the signal should be selected to result in the

optic moving back and forth through the focal point. Accordingly, as the signal is
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di sc during the calibration process changes the
position at which the optics is focusing (if the

wepisostiar e focused at the disc, which i s convRei/Esi0p4/027953

and thereby reduces the accurtcy of the calibration.

[0079] At bl ock 806, a particular frequency is chosen

at which the actuator sweeps the optics back and forth
through the focal point in a direction perpendicul ar
appliethetheuattaatorahovee thetdptial istickcand erth BRIt cal point,

wBipre fus Bicelinb Bt indl Rl by Werke alane! Bbaln t hat o
perffﬂﬁ@ﬁA’t a5k B1i00 thel Bel €6|‘n Bn8ht ?o Qlﬁ@%&u QAQPUT signal is

is related to the chosen requ ncy 0
afosiy e thtdbr oM sighal peaksi ameadvenly sﬂsa:sch@@e&rsso degrees By

Yot ¥5AEhg e "M Flina bl Bckivv tiat S SUM Sanal peaks resut
fropt v@tagevat@nﬁ@!pbmrdﬁtﬁ@Amnbbf @i@ﬁQl fohke fa%ﬁgét oPOI Nt

Accor di A%; as the signal is19 appl |e act uat or
rmveEOQa?g 9Ks8hach ef delali is maimgatedhteat @ plarticular to the

B NN ok ) Ui Ell

SuUhe peaksl,alvberellmﬂid opili@nate insfoads Uéﬁd?@oﬁl%ahhgtthé Ié\‘ﬁg&awlIoca’non
s g Ngea s are evenly spaced over ees
ofdh :ﬁs} aggvinidrpinal of gea G mm:tls&gmlthat the

SUM t
0 B RS ol o v
fr@qmencaespbade addhase frequahcies ait evhichatis eﬁtldﬂééie&t%laﬂhé Qctuator

fre%éﬁncy of the AC signal. The phase delay may be
m@¥| by | ooking at the SUM peaks, wherein the

opt | i e
be A08atFig! 1 SABHS, af \AHATREY bRhesdcofl 3k Hheasyrement of
spe(glﬂmpptlc@ disal . Dpong3he Aprobkss 100814 dathilp‘rdamé%artlcular to the

b
Rt AR BB R ponbolfd o Fitpient Foieeniatians, the idsta profile
maWUeCa Roltage Haat |doka1@tam@t2% (FRY, 23805%{ Horehon [E4984, 5) which

1 g. 9 shows an exenp g process or nmeasure
is dl’seé t@p@@ﬁﬂ'?te Qpﬁlgndl SdG @s @woltage tdrecupremt devel 9K}, input to an

g Sl e, BB e ekl en v
moverheht O‘famek)e)palcyo’td Ef@@usdadrﬂ theolgbdp regRire o@gﬁﬁe( Bidical disc.

%ﬁor a function 510 FI? 5) which is Used t
Meagwemant may pgrrgriorgiash casvaalouguoa@tmsr ofctlner Iabel region of the

optie¥Flisc! Ofhd GRiterd Redumber of measurements that are determined, the
more accurate the mapping of the contour of the surface of the optical disc. As
will be seen, actuator control signals for areas between measured locations may
be estimated by interpolation from locations wherein the signal which results in
correct actuator performance, i.e. wherein the optics focuses on the label region,
are known.

[0085]At block 902, a voltage input or signal to the actuator is selected
such that its AC component has a frequency that results in the actuator moving
the focal optics back and forth through the focal point at least eight times per
every revolution (rotation) of the optical disc. The in focus positions are
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actuator. Such a signal results in operation of the
actuator consistent with novenent of the optics to
w0 owmam3aed t he | abel region of the optical di scPCT/US2004/027953
Measurenment may be performed2Por various |ocations of
the | abel region of the optical disc. The greater the
nunber of measurenents that are determ ned, the nore
accurate the mappi ng of the contour of the surface of
reichgnizedi lyala pheto. sevsow SMcfbassthenSUNtsigaabrorcbwre«:ngnition of a

si gnal s ,f o eas be asured | ocati ons may be
P ‘%ﬁm?@?({)?/n {hﬂ 1oL ge r'[%‘:Gm | ocati ons wher el)/n t he
SI gnﬁioad]lm: BIchSQM $hé rarmrtu&é:bf ad {Aﬁ“}e eﬁsmgsrméﬁtr ARA6F DC offset

whefein the optics focuses on regi on
ththse lsignah. is| adjgstedt toresikt g0movement afyéhe rquimcsdmack and forth

ted such.that its AC
D inst okt tiaZfling o iR RE RPN T he act uat or
novi [eng7Aat fdsed 908! isestHeaektiedddikeris NukksP U inp@it voltage or
focal point at | east ei ght tinmes per every revolution

S'Qﬂ%‘t'ﬁtﬂﬁ@ﬁ?dé@theh@d@'@tqrcal di sc. The in focus positions

2 2RO RS oML e o B whic

re@ptte@ain @i ﬁJMusi‘gaaE pelaROBS rétordeacksudfdastinéd a look-up table.
nplitude of th corrponent and/ or DC offset to the

A@@f@ﬁgﬁly,. @ea‘cqlt?g@e\ah% regidlin SUM ﬁtﬂﬂ@h@ﬁ?k%fmgh*ée sged dg form a
ol b Bhiit Rirah, bl ERHB BRLA'n 9GS IR iface lvels

mdiy ssimiilarly engskd tchgenenate coeiflcmyﬂs ¢suchi @m&br a §oappr sedes ora

th t 0088] At Dbl k 908,
pdiStadrial HEteR] Sticle SR e st JRoSRTls AEY.decdad, RPigt along the

c&Wu@ugrﬁhcﬂ&@k B)ﬁgéﬁét%'hﬁgdanyséléﬁrétﬁ ﬁbﬁﬁ Qléhd 't"r%‘flh’riibtlon or by

le. Alternatel’y, the voltage result
C@%}ﬁmg tweavoltags |@ek-up debleo & M@li‘ﬁgﬁ ﬁﬂ\l@d:@vmﬂ:ﬁ:@uts the optics into

o ek AT YA Ok P R il e 3 ety B obn

coef f00B9gAt BIdcKUBTD, aghdrera fodkous | fté’cﬁleﬁ@ﬂséa 8fdifional information
pol ynom al series) 'whi ch can be used to generate any
lsoagci

et He deolaiprigblenthat @sspeiatass (Iinkak therecay voltage values,
w@ﬁ%ﬁr%soﬁ%@)éngﬁsdtsé%rf cEFaofi‘él rtdhe function, or by

consultrng age up table, "a voltage |evel

whi C?DQQOFAt bloek @Y, tise redordédoultags naiyybe Q@Qcﬁé:@t@dqmth a phase
t.he bel surface of the optical disc may be o

sBoarolaat tine datosarresandis With colag Sreanat 1 assedatad with the
opdalibh Ytdhe 'detdtBRt WRBordingly, the voltage look-up table and/or function

(e.g. the function of Fig. 5) may be altered to account for the phase shift. For
example, the voltages of curve 422 (Fig. 4) may be used rather than the voltages
of curve 418 (Fig. 4).

[0091]Fig. 10 shows an exemplary process 1000 for printing or marking a
label side of an optical disc. Labeling may be performed using the disc media
marking system shown in Fig. 1. Labeling is performed using data profile
associated with the specific disc to be labeled, wherein the data profile was
obtained by method 900, above. The data profile provides information needed to
provide input to the .
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Is added to the | ook-up table that associates (I|inks)
the record voltage values, with an associ ated angl e

W@ s@sodri24 and radi al position. [009C0 At bl ock BARUS1004027953

recorded voltage may be associjated with a phase shift

or lag time that corresponds with a lag tine that is
associated with the operation of the actuator.

Accordi ngly, the voltage | ook-up table and/or function
(e.g f Hh

ccolSoRAL Hlnck 1008, ehipfig oF AFndfe B JRAREY itin e label
region mf\themlo(allild@c 45Fheagrirhimgusw batpesiormiednby Ifmcusmg a laser

g el Pl 228 oyt sl imgtes? itk R bet region

Théb&ﬂ)el%g%rpéf e cﬂ@é \Alﬂﬁha\‘iié ﬁﬁéVIdLWbé@@ nEBsUPEd to for creation of
erforned using the disc media marki ng system shown in

angta wprofilghéeignca i volinger slate dstarsichdn dat lpofstuyr itakle) to facilitate

RERE BRUCAPel ufty e lebelind Brdra®s, et hod 000,
abov f009B] At drsck m@zf iduRingrth¥ ilglRsingireca%y, ithe daeegrstilé such as
provide input to the .21 [0092] t block 1002 printing

aoyoltage Aatf Ieak-perteblergdbwis Iﬂoﬁt'ﬂ'h‘éus'rhétféferﬁdgf@rfobfa signal for
apgﬁca‘?ﬂw tBat'h A GGatof B8 \{qé%g%l@xntbefo%ﬁgigf B5&h W%atlon on the

cusi ng Paser usi ng
op’fm:mmso./e material wi t h| n the | abel regi on. The I abel

regi on of t isc have preyi ously heen neasured
to f %rlé\é{ﬁe& dfat%nep qdimeat, an dnigspelatpd gignal value

bt it ng“ﬁ*q% Sy B (A6 eBe) 358G Pling sional

infbrmeaticro elatedutd adjaceat ladadibis) qrr tree fahel tregiodat a For example,
e dat a ok u

oBlishalyas ApS 1 B0 Sigiai B 58S atediin BiotePauiiéc Sectrs may be
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cledits cstcs) on the [ abel region. For exanple,
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 phasedng innthernespahs®of thayadtaator. In a first option, at block 1014 the AC

signal sent to the actuator is processed by a phase lead filter 245 (Fig. 2). The
phase lead filter provides the actuator with a signal which will position the
actuator while compensating for the phase lag of the actuator. In a second
alternative, at block 1016 the phase lead filter is directed to filter for a variety of
different actuator frequencies, depending on the frequency of the AC component
to be input to the actuator.

[0096]Although the invention has been described in language specific to
structural features and/or methodological acts, it is to be understood that the
invention defined in the appended claims is not necessarily limited to the specific
features or acts described. Rather, the specific features and acts are disclosed

as exemplary forms of implementing the claimed invention.
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done with first or higher order equations, such as
i near approxi mati ons, spline curve fits, etc. [0095]

WO 2508424012, in an optional inplenentation, BCEUNIOEE7ISS

of an AC conponent of a signgh sent to the actuator is

adjusted to conpensate for a phase-lag in the response

of the actuator. n a first option, at block 1014 the

AC signal sent to the actuator is processed by a phase
gfilter 245 (Fig. 2). The phase lead filter

provides the actuator wwth a signal which wll

position the actuyator while conpensating for the phase
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1016 the phase lead filter is directed to filter for a

variety of different actuator frequencies, depending
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provi de signal s %293 for operation of an actuator

(200), whafrRfer( Q%?@%ﬂ@g(t?gb? data prafile (29%Ycus of

the optics (209) on a |label region (221) of an optical

disc (217); and printing an inmage (165) on the | abel
2r egi AnpKaz2ijomfeadableo piadiari (di3§c 2@21'5)5 rgcited ihodaisn rig wherein

t he tlcs 09) n 293) to the
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A P ARERTARY ah s @B It 806) .50 a ggm 189%hé %\%'tdaﬁgr (200) as the

cl ai erein the generatlng conprises further

i nstructi opicdlalisc (217) turns, wherein the AC component (306) causes
the optics (209) to pass through a focal point (323) in both
directions on each cycle of the AC.component (306); and

recording a voltage into a voltage data look-up table (296) which was

applied to the actuator (200) and which was associated with a SUM
signal (428) peak which resulted from the passage of the optics

(209) through the focal point (328).

3. A method for focusing optics (209), comprising:
generating a data look-up table (296), wherein the data look-up table (296)
provides signal levels (615, 620, 625, 630) for operation of an
actuator (200) which result in focus of the optics (209) on a plurality
of locations (615, 620, 625, 630) within a label region (221) of an
optical disc (217); and
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appl yi ng an AC conponent (306) of a signal to the
actuator (200) as the optical disc (217) turns,

wob@sesa124 he AC conponent (306) causes the optPCHUSR0H)27953

to pass through a focal pointy3(323) in both directions
on each cycle of the AC conponent (306); and recording
a voltage into a voltage data | ook-up table (296)

whi ch was applied to the actuator (200) and which was
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appl i ed t throbhghdbe éedabpo(@@833)and whi ch was associ at ed

with a SUM signal peak (428) which resulted fromthe
passage of the optics (209) through the focal point
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L i AT

408) optibalr gise (T, d408), asssreiratiesl ddth hassodiateddivih each radial
distance is phase-shifted according to a lag-time (346) of the actuator
(200) at a frequency associated with printing a portion of the image (165)
“on the label region (221) of the optical disc (217) located approximately at

the radial distance.

6. A system (100) for focusing optics, comprising:

logic configured for generating a data profile (296), wherein the profile
(296) is configured to provide signals (293) for operation of an
actuator (200), wherein the signals (293) result in focus of the
optics (209) on a label region (221) of an optical disc (217); and

logic configured for printing an image (165) on the label region (221) of the
optical disc (217) while focusing the optics (209) by applying signals
(293) to the actuator (200) according to the data profile (293).
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7. A systémas recited in claimb®, génerating

the data profile (296) conprises: logic confi gured for
formng a | ook-up table (296) with signal data,
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profile (296) is
9. An optical disc drive (170) comprising:
means for generating a data profile (296), wherein the data profile (296) is
configured to provide signals (293) for operation of an actuator
(200), wherein the signals (293) result in focus of the optics (209)
on a label region (221) of an optical disc (217); and
means for printing an image (165) on the label region (221) of the optical
disc (217) while focusing the optics (209) by applying signals (293)
to the actuator (200) according to the data profile (296).



configured to provide signals (293) for operation of
an actuator (200), wherein the signals (293) result in
w0 owam34ab4 t he optics (209) on a | abel region (PRUWYSWH4/027953
an optical disc (217); and nemns for printing an inmage
(165) on the |abel region (221) of the optical disc
(217) while focusing the optics (209) by appl ying
signals (293) to the actuator (200) according to the
1dat a Apr eplidR di2d@rivéX170) adnreeitbd dal claint®© dhkvsin(théOheans for
as recited in claim9 wherein the neans for generating
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625, 630) thve ffilmdtionhasscdiatesr legationg 2215, 820,h625, 630) within the
appropriate signals 5615, 620, 625, 630?.

label region (221) with appropriate signals (615, 620, 625, 630).



