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1 OPTICAL DI SC DRI VE APPARATUS AND METHOD BACKGROUND
Optical discs, such as conpact discs (CD) and digital
versatile discs 5 (DVD) are fornms of conputer
readabl e nedi a whi ch provi de extensive storage for
digital information. One sitde of an optical disc may

contain dat A, ifsc [5%(/?!’6\519/&%?95@% quﬁ%@)‘ side. The

data si de may eread on or may al so witten
to. The other side of the optical disc that does not
BAGHKGRQUMRX a may provi de for a label and is referred

.2 S0P AR B PRI AT s

des fay  provi de
(IAVD())pte foadns of scmdutevaedd@mé)mecﬂla avhmimp'wiae extgnstye sterede

m.

f(Hp(il pgajllnt{?(rgatlon (51& %IOf 8 (%Pglﬁglun %Z%D%fntgk @aﬂ? and
r@fetrbd No taea dpthi sidd. dThe cath side,mays be sedd golyedr matyhalw be

ser Sensor. ted f

(38 e T2 e S0P bl Be"BCLO% ns BT By

o %I‘c{? :mbglfmi 81 recericel ?F??Ihél |atoe|sjder. emdpaaticlilaw cdsest @

e data side o tica I, SCS. [ emer gi n
Stdsc ROty PSS My R‘ﬁ(ﬂ%&é’ﬁm atﬁ'&/”dk?e'aggled tog p?oduce
an i mpgsHtien &ise dh@@%d)DB)”d‘f aCeorAputanmaptiecasedlicsead from
configured for such I abel i ng process. Produci gﬁ?ﬁlp)c

ey WHtd @oﬁega@eﬂq%pw PPk 1SGhiATHORIICE! PIBKWHHR
n?dl d?éde®|ti9f1 tﬁ@%pﬂ@él'cﬁﬁ ereS‘?s whsigiréd @ith rﬁiﬁa%ef §nd sensors

ten, and focusing f ocal optlcs of a | aser
adaatedp‘er regrling, 8Ae PassbiIWTising ndatag Verovh OO Qﬁ’UstarE%

aQ/B éb?é“w%l\ir% Q,?Pre MB'SB@&lhé’qllzgéédlgﬁé wWhite/ &) e da®d Side

gured as a notor that noves an
dﬂabllcaa:’cs!enbly |n a rad| al direction to a position that

dj L. t] | i .

An CHoT: SRR e dTedY.; e IEL HsobRPuOmde Be foed o
p‘r@m@ mmgetmaﬂhenm&suﬁmbf apoptical diec aonfigared fonlsaeh a
@5@.@33&&%&33@*& g st iRt el BcksPifiln e
d@ﬂ@éf:tﬂ@ I‘curd;léf)el‘ tHelg?pt"EdeN@Weeaf the wrmpomwrment anchfocusing

ut Si a or .

Al cous 8 2 iaref Deaty BaChertaims s eeel NG dné angesen
th§0Fﬁ)@J| 4ad. Therefore, V\,hen an input signal is
app

ad|] aé@n@%zyg?caﬁklaﬁ’gqh\t‘/i%hs/la? tVBE&?‘F?’L"J %S%Z\%B lgﬁﬂ)l ; ﬂt'/%ﬂ as a
Pt M @hoved mbu%sb&btyhﬁ o 1aa14$ dion té B osmieAlthat
|g/%;};§%gpt2£aertlgt§)lgretractk% c;af tﬁg rotp!ugaul d?src fgr(w: lé)SPLFJJ%Sslseterhglg m;yh(aelso
include a VCM configured as a focus motor that moves focal optics to a
particular distance orthogonal to a surface of the disc, such as a height above
or below the disc, to focus a laser beam for labeling. The VCMs are
responsive to an input signal (voltage or current) and move to a particular
location when a particular input signal is applied. Therefore, when an input
signal is applied to the sled VCM, the OPU assembly is moved adjacent to a
particular track. Likewise, when an input signal is applied to the focus VCM,
the focal optics are moved to a particular focus position. The VCMs are
typically calibrated to move a particular distance when a particular input signal

is applied. The calibration is performed at a particular temperature.
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typically calibrated to nove a particul ar distance
when a particular input signal 35 is applied. The
calibration is perforned at a particul ar tenperature.
200311758 2 However, a VCMincludes netal w ndings
whose el ectri cal conductlvi2ty is affected by

t enpeionever acHaMgagudahemets avirdingrewheosrelgomicalscangduetivity

lée Pﬁe té&%g%lﬂggr‘é {ecﬁwg St Ao M E Whe tﬂé’%l\h‘%cﬁ}?ﬁed the

I'ncreases.
resistabcaveithe avetal wiadings lgbas up e etextnioak corductivity increases.

artl r.5 d.on,a partic n
50 a0 b ST 875 R B BPEb ke W g bR Yoo
ol\r/%fﬂmdet baged aﬂca:gmtelapwm isiymiah chot Famfc?emar@pfof tempermture

is operated at t enper.at ur e eren ro
changes &8N dﬁsv'éﬁ%éP%Qﬁﬁfaée nigos'tmm c?"ére’ia ﬁ}a#}‘ﬁ is
opRyatE® Ve hheniiida s ediiidrgnt GroAn the cadlibegiont fe’mderature a

position or the focal tlcsq‘ge@ an IBf rect. focu§,t K
RgGicUlar JRPUt SORal RN TS, 116, QRIS FSSRTEDal Bp ipRITect trac
p%%ﬁi%ﬁ'&? tHeMéeatdpBbs to VYOI ctABcPidstRdn. di sc drive is

has a voice coil nmptor that carries and noves focal

opt i éscerdingbeadegd exisy OpRRRTERRY MHENERR-i cal disc. The
voice coil nmotor is 15 responsive to input signals
whi ch are based on a calibrated tenperature. A
SL@WMéiRé(t ure nmeasurenment is made at the voice coil

NDt Olpn fﬁtw@l‘"g@ﬁ%ﬁ@é i fas LR @élluﬁ'l%toremé’t &arfiéd bRY eRKRs

IS ca etween cal i brated and erating
foeatpetica torfecus THaser begaoatauar opfiga dfsén 8¢ vaice q@d &rpteios

ERINNRE AR b e YRR e 4
{ERAFTANGS ﬁﬁhasu_‘reﬂnleowsnmadetamthec#ontesq.mh moioorion af @peratiog
Pepelis, B 5 I aphds e Pe pR B A opgrating
tepefatges € The ﬁé@p}ardtmﬂte%ﬁ@bntébeaneafsedetnCualdtulatlb adjustmeit
,a%&ar s. Mor egﬁo F t he same 25 reference nunbers are

t5igPals 4138 e @Fé’\?ﬁcﬁg‘? {PWPSf er ence 1i ke

features and conponents. Fig. 1 is a block diagram
illustrating an exenpl ar [ medi a marki ng system
BRIEF REGR) @Eﬁbﬂ@ﬁ@ﬁﬂﬁ“éﬁput si gnal values to
cont mpk MM WiRg @Rtdiled MREEYIRiIohefcpP @6 &id @BcaMhpdn ﬁf@;kfgwies
and focal optics over varying tenperatures,

ladhofigires, the leftrmasbdigittes of adﬁfetrwepfi'léﬁ@ft'dq?fi'ﬂféﬁtth%ﬂgure

(Fig.) in which the reference number first appears. Moreover, the same
reference numbers are used throughout the drawings to reference like
features and components.

Fig. 1 is a block diagram illustrating an exemplary disc media marking
system for measuring and adjusting input signal values to control voice coil
motors for operation of tracking and focal optics over varying temperatures,
according to an embodiment of the present invention.

Fig. 2 is a block diagram illustrating an exemplary optical disc drive
system used for mapping and labeling, according to an embodiment of the

present invention.
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Fig. 2 is a block diagramillustrating an exenplary
optical disc drive systemused for mapping and

| abel i ng, according to an enbodi ment of the present

i nvention. 200311758 3 Fig. 3 is a flow chart
illustrating a tenperature3dadjustnent and | abeling

pr ocEduBes aaftoa\omﬁrhkyusstcatiag etebyiratore adjéistirent pne daheling

PG, AGCoIFE A e amHoa i ey 8 PRs K yeridn The

met hods for neasuring and conpensating for

ﬁ_ﬂﬂp&@gg Véﬂ@ ces of voice coil notors (VCM that

_ es and focal optics used in creating
edvielyabel i ng an optical disc. 10 Exenplary System

Envi ronnent Fig. 1 shows an exe lary disc di
mar ki'Rg fellawiag diserssian Foidrepsa 1,3 gtﬁmsnenge gethods for

n@shhﬁ@%hag:oh{b‘é%aw foRIEMpPEURE \@flaﬂcéé%fcxﬁ)lé@béul motors
system 100 includes a di sc nedia

\vfﬁMkuthgt @avv c@Ph!osssmﬂvhas dAnshfagpal oglics ¢iged 10, CrepiingyAed
Ié%qh%‘aﬂférg'ﬁbé]%é&ew ce 105 nmay be inplenented as a 15
a

stan ne appl i ance device for |abeling disc nedia.

Eglemiamﬁye@ny!inwmnmr&c medi a mar ki ng devi ce 105 may
e iptegr f [ : '

e, | B TREAE e AP B g POPUSIEA o

nckrasmeng\/randhcaInbratnngphamemleget\(aldleasbeﬂ aavoiagptoit aloteri sdhe

wel | ta,. .
5 i G o8 iy (Rl Ruct 509500 8o
d&ed';eaHfEO Tt Idislend@aimakaSde:jvmp wSmdyebe nmrdgman@d agsa
art of a al v
sEiTdalOl oot RiicEr BRlansTod Rhynp YD ARy Ging, dise
edid ragrkingegevick dasan@y]tbeamfédihted d3VPaR, ofIINDoBWaI media
DVD+RW di sc or the | [

. _An tic di a player or .
AR S PBIR 1RED A MEED PSS ARl D S A d AR el '
imBnntd £1d @b& é’rﬁb@nc%l dRc@ls vadll @sntec@ad ddtlasohto AFCD R (CD
opti cal pickup unlt&(l;?T L\% 25 |ncI qd t],l
r@mrpe@e &89 @dlorsa RV (COraniaple, dsRer Qﬁdd'éiér{%ﬁ"é
get{ﬂavf&rﬂB?ﬁf@yné]s@BQ |NYég|ta|tétﬂa§|fbbﬁt of%\J@l@tW\)etr@éliléEdlsc

devi ces nm inclu for ex
B0 playes AE dEYRIWG TelgBEn e terael 28 0@@??';&1@ ag well as
c%@%?é‘b 9 VDARINPD PR SHYIRA, BV FRINVEsE bF W like. An

grate as standard ‘equi prrent in a PC (personal
apmngiunem playeDwDd(ide ¢ontighl deviess) imay R yegd E%@Qrffom and

may write to a data side of an optical disc. An optical pickup unit (OPU),
included within the optical device, is configured with a laser and sensors
adapted for reading and writing data. Such writable optical devices may
include, for example, a stand-alone audio CD player which is a peripheral
component in an audio system, a CD or DVD drive integrated as standard
equipment in a PC (personal computer), a DVD (digital versatile disc) player
and/or recorder, and any number of similar embodiments.

Disc media marking device 105 typically 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
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30 and/or recorder, and any nunber of simlar

enbodi nents. Disc nedia marki ng device 105 typically

i ncludes one or nore processors 115 (e.g., any of

m croprocessors, controllers, and the Iike) which
process various instructiods to control the operation
delicdi K15 emdlicammeuricate vEth0OGther BRectronigeand: eornpstingndevices.

omTun cate tE
FRTRLS ' BebE g bR, S IEREET I B or more
mémb@r@m;aﬂwems; hexanmlasrofnwmeh imeuer ¥ rand@orencess memory
exarrpl es ude1% random a gtiss nenn
e

RARIYI 35 5 st i GBot Meviton Fh, a0 T BSSER S BARL 1305 P

armrmkyorlfﬁ&e(& &readorynepitty QROMDI B350 flagh meatbrprE FROM,
K"t 135, flash nenory, EPROM EEPROM etc.).
Eifr%%o 8kage device 125 may include any type of

”Hgn@idccstefag%p&é\&% 12§Wyalgeludé\/dn§l€typ§l¢¢|ma@1eﬁc arogtical
di sc drive, a magnetic ta(e a recordahl e and/or

sterage [exisee se@?r@éc@ hard disccgjive. .2 FAgNeiviRRSy @ JRePPRRe

alnldlfoer reWRfeabe Qélﬁ%e%t diy e:myeraomvocwmrwvt sty iike The
dat a storage mechani sns to store various informati

EIITINOEANEMON: BOTARORESI PEAYICS: §A ST{PGS MR BRSSO ?%fe
\)Eﬂ L& n%FrhétW\ gfé&f/’op%awéucﬂ ra@@érﬁ@hrdﬁﬁﬂnfdﬁ%ﬁ&@‘f@r disc

or mat types “of information and
rdedla nmkuag eievnce 16§egraphloalalseam@réa0§ informaten. gadiaay other

Ki
tgéae;s b &?r%vhjérﬁka]n%gdi@ A g{;@é&‘g& %%g?a{f%glngﬁe%{ 8f‘§|rsg‘;ragd|a
érkpigo degse n‘g)SandAItmm]wy |Umbabemtatla>rms of alirt mesa marking

oot B RaiTeER sohae bLp g BT eI RaREltes, A8
rﬁiﬂl;y ircn@leusty aurhbemyfadiferiry mensny cdshPonets diari those shown

Iement ed as a permanent nenory nodul e stored on ROM
'fl 9.1.20 or with other conponents in disc nedia

rlnirSlel’;&r ﬂ@&l'a%iri% ,deviteh 0BSmay g@rmgraemtnvm‘r% aomgonenw@to
i r mvar e rogrammed an stri byt

ISk s RBER, Ao el aten cernedBese rared spRal ik
S witheothér d¥Rpsnerts tiRi disdlinsdidafaingaikiicg 108y isteh 145 a
and contai ns progranm an constructs wused to

eonPnepketa PEstGeSSers! 1A opevare 149 18 peegammes %[ﬁ’dd'a‘i’ién@
WitH S.SéFhPAd|§ﬁ¥drt9 BEQ% Q% t%ﬁord%t@b@é@ﬂohﬁof the hardware

non-vol at | and execut ed on processor(s
VitIEn wésc pediai rﬁerkwgr d@leF&TéO@WP'rQﬂﬁ‘fﬁémﬁ programminghgonstructs

SHL4I5 QRIE s[@FLpdhf RS extensibility

An operating system 145 and one or more application programs may
be stored in non-volatile memory 130 and executed on processor(s) 115 to
provide a runtime environment. A runtime environment facilitates extensibility
of disc media marking device 105 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. Furthermore, it is contemplated that VCM gain

measurements 165 are stored in non-volatile memory such as non-volatile

200311758



10

15

20

25

30

of disc nedia marking device 105 by all ow ng vari ous
interfaces to be defined that, in turn, allowthe
application prograns to interact with disc nedia 30
mar ki ng device 105. In this exanple, the application
programs include a | abel desi gn application 150, an
meTagy H3®cC ds siamgirappibiodimeénds G ganmdrr@awﬂementa:éﬁﬁ rase

S@%%j @ahbﬁ)nggagfér éggﬁnlge%ggi@rnehg?or ed 1n non voI at P?ém
nll?sgr?f??ts lar@inhecentvoltioe %E\t)lcmaomn Sancbspanificatly related to
o el Brd o e Ao Bimga i e Ry PBRARS FUIBMGE oty 58
a\v{@Nh@ Zempira&glé ]lca:t gﬁg&jhttacre ﬂ?ﬁurﬂ‘rﬂr&ﬂﬁﬁ matibe Amaexanmjue af a
G SRR B e 2 FePRRtre br OdPRdTES Sr Aedrees

cg%raaeand the terrperature at whi ch the neasurenent

wa
conpaheviehe! SesoAbaRpiar 0 EAIPELEs % dnbTonaset ks
|ﬂ&t§§§ée qiﬁ? lfcg;mﬁwl% a¥slp@?dde@€blegﬂl)9ffr@ﬁ®mciéh taalsef mgs:{%te
Interrtace or | S a
4 Pofh A0 0 Da eBeTE R Slemedis. S ARe PRRHCe gisse A
Js@F‘qﬁé)ﬁgp@éigatth S& Hfﬁfﬂpavma%cfbr%&aro@ﬁdoﬁtd@ﬁél shai6, a

user may specify text, a

%mgm@mmbob agfi{gr ay qeRBination thgneabrﬂ grege thengbgl image
(ﬁntﬂé%e,a]ﬂyerﬁgng@atl on thereof to create the | abel

e user interface 170. The i mage processing
appl Tbat imagel PEoqessiog sarmiicatian 1a6eprocassps s lahebdMmage

c\%%tgd g{lt‘ﬁ tjhgt??r%el Qﬁ%§@grhslé? ?r\'ter'f ef7 R eLprbblcd 4 (ﬁié’@ﬂ&gmaof

dat a feam O ata and | aser control
lakadtl ambge datebehd taper Imennrwhacgaéa dor labelingntheiimage ianceAngentric

t k £ d

Rt o e Bee il i eSO 8D o Rl 7
doReh@ngUbas RGB{(ied, greaphiand fue) Inectah gl rasteagmp’um/ofohhe
col or mapped and into the

arate t . 2
ebedrinace Ehapbsh ariin et atetalnip JOF e ter
&%E\Mélga{wvaqadackh@yan had meaiwdaywlownmegrtaggbam and then
concentric circular trac

TARTR0L A GEVEHERIO COMATIIC Bier e malis, Goa ke By

B Fo'Pinték? bs fayet E@htrol%wsmép be @mbrr@ntddwmd lo&fer e el
mar Ki n evi ce 105 rendering el on

qeéunandgsztg rntrable disq @edis rﬁgrkma@%nqﬁ gegpidﬁ@ng } 3 label on
ABRIscGRLdiQN 155 may be generat ed.

A label file using image processing application 155 may be generated.
The label! file is communicated to a controller 260 (Fig. 2) by print control
application 160 which parses the label file to control a labeling mechanism.
Alternatively, the concentric circular tracks may be generated and streamed to
the disc media marking device 105 one track at a time for processing and
labelling, through print control application 160.

The print control application 160 determines the radius from the hub of
the disc of the first track, and the subsequent track spacing. After the radius
of the first track and the track spacing are determined, the print control
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The [ abel file is conmunicated to a controller 260
(Fig. 2) by print control application 160 which
parses the label file to control a | abeling nechani sm
Alternatively, the concentric circular tracks may be
generated and streamed to 6the disc nedia markin
agplidatien 169 daterntines kvhith &bel mmag‘eodatprwwecmreﬁgoramgo egeh

%sﬁ%ﬁ{nvéq t:kt h‘rﬂEQ{ASQF 'nﬁgrkc@g%to% 28R '5 drﬁéebla:rggacl{“?ﬁe

rol "appli cation det er I us
sbe@ﬂed fre ahnbordfnatet lsgsteivs avhefe e cbncsﬂtrl@ rcitcklar diagks [age

k
et i Beeseliele oh a1y dalebe gt ERGEREnR b epen
r@ipeetwél’@éttkr ol 200311758 6 application 160 determ nes
whi ch | abel i mage data wl%.rﬁcgrres ond .t

r espPiCi Pedigraafkingrieviee, 8 Yes 82 AP Bﬁ de%ﬁ g%e 4ObD)

s?ﬁéFn' £14 Bhich haRKoAEShfighRRCtofl gregudevigibie anaMs bAtes F gt an
Wwhere the concentric C|rcular tracks are . defined

acdie dnerhad dise oPPHGR dissdli 0 aél|t§tpéﬁ@§eaﬁdatqulém39%toé‘n% é"ﬂ’e'

g fg&ggs%a%bel gxdre?épﬁx‘étdp\ﬁ@altdl&c kThd2ODD SREM 178k iétribed
evi c I ncl udes an optical disc drive (ODD)

insgreatandete hﬂﬁ@latbev‘ﬁwwﬁ% reference e EW €o produce visible
mar k?ls%nn%d?‘aurnﬁﬁglﬁgoéewéé q'O§Cm'§?dfu?thél‘ iftludePRBhECS! more

di SO as to produce i mge on a | abel
ceomiuceatipn imerfadeshto \glmgle)nayfbet implepented @s @ing @nepraore

oﬁ?ggyglbgﬁb/y%a{%le gffé@ee‘jai gao'\é{lr’éle%%elﬂgwacgetagyltype of

erende
rieam«kmgterdiaxzecend%; any dtoert type oﬂwcomd@nmaéormrmtﬁﬁ‘a@e A

mmu 8
v@%lea%%;uhgeﬁ%c% : ! IteSrJl?c? ﬁ%déae&ag“ggggﬁgg 1Bgrtg FP&{N'?%&F{)I
iUt &bﬁﬁmdsaasr}daomer mfcgmatlbntfmrm aoenptarqeijlpeufd“f as from a
net interfac
Bon, PR Gy pb AL N oRR A irp) (e P, Bluetootn, or
AR s ifhus detiedi & AetWork (ntetadecerotidbs taccanmeetiarebetween

A R g N e R

Jllbwg‘ AR&t BREtrbmE ra?fdegorﬁﬂ)tﬁ) 887dcekl colplete t® @t bomaton data
simlar RF input device, etvvorklnt rface owd

TSN I 8 SN IHbELITHIS SPARR PITS” HEQTAOT 36 e
rﬁqucga ?néjrﬁﬁwg dé@l’E@UTUSC@rE'tIQé‘ nBRIOMRT ISitryh aZfrial Jami/XSr @érbﬂaél

ctroni comput i ng devices coupled to a

ilatiace ceamiss eadat@brpomvwwmop%tbrﬂijcﬁb@eW?Pé‘gQ'sadP%d'a
rﬁgrgm@tdé% %e fHSOeHEaérLo%bélt c{i’r‘oﬁ[‘c or'@%ﬁisp@nH@HEVlBQ devi ce

e net wor erial and/or
par alDigd meidiat erafking devisei ‘dl‘ésmydaﬂad@chﬁﬁump&'étd%'ﬁei)é@ﬁ

v%nét?%aly%g%él\%%ygbac‘r& Bglq r‘?'g device, selectable controls on a user

control panel, and/or other mechanisms to interact with, and to input
information to disc media marking device 105. Disc media marking device
105 also includes an audio/video processor 190 which generates display
content for display on display device 110, and generates audio content for
presentation by a presentation device, such as one or more speakers (not
shown). The audio/video processor 190 may include a display controller

which processes the display content to display corresponding images on
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mar ki ng devi ce 105 and anot her el ectronic or conputing
device. 25 Disc nedia marking device 105 may include
user input devices 185 which may include a keyboard,
poi nting device, selectable controls on a user

control panel, and/or other nechanisns to interact
disiplay, dewice 1160.i Hpdisplay reootraiarimay be iMplemanted as Pa@ePhigs

p?c? sgcgrem groc%tgﬁﬁle?‘aﬂ ré@& B QY @%lmﬁ rocessmg

an - a pr ocessor er ates
cd'rrfppharyt t80procersethe |fn:agesl| Q/pﬁleaw&gnalelmplaigdme!@h@lé maybe

and udi o

BPdREEEET 5T EYF L RiaRg bfice BOETE BlsBlay bR Pio vio
a‘is\hRW’OadpJ Iﬁ@qaelr?hlytpllmk gﬁW|d|?wmﬁ$$ompb§|m NiEgoilim&| aompanent

y troller I C. cesses the displa
V&J&ﬁ‘ﬁ@? °ft<8 & L %&C%‘HF‘P@%M ’\%g i mages on 200g11758 7
di splaghostpy seGwA Eeparatély Sedray dfané remmhenByobdisc media
n]gl emented as a gra hi cs rocessor, nicroco tr?I | er

ma{ ated

egrdevise 195 may Pe 'MRlpmaNted [ amAPRICLEN BPRUSBTSRy

CHENP PASIaY). tA?id&fo‘h‘éﬁP)ESa Eerh RBEHot SR thieas @orﬁhlédts the
audi 0 signal s mé‘@ comuni cat ed from di sc nedi a

VAHPHS GeMEEveRiE Within discamepipaapking daviea d Opi aAsSyaienRIBUS
nGé@gé PnIERBHRAGS) orld &kmon% aflaeh%f kévdal ty;@égo@ﬁdasestnolca@és

, conponent video link, or other sim|ar
incdudingi @atriesieryi ks oy trmmgrw shotipllesefarrarehgral sbee ap

agggleFaQ%ﬂ)ﬁgﬂggsl ortd'o$C usmﬁgfﬁgngn eo‘f'&‘?va%gs/ tmé‘?us

n an ap |ca lon specific inte
ard:mteutwes( ASiBherrAd, tdismalddig nzarking tdavideu$0% rmay shareny

typically. connects the 10 various components within
S_éf%/@@ ﬁésd\?cﬁh ﬁﬁpﬁf%rgcﬁ%vrce 105. A system bus may be
Hxepiptarg @20 Easbcalireeatr nore of any of several types of

bus struct | ud
Due B B B R PP s
ilﬁ’%ﬁ t1OftTiii1e| (0)1):1] slyfltﬁrruswﬁgmaluuesfanagpma qjltl;(kupf ubitigOPU)
architec rthe i

SRl 2 bebing e ST e pilaSd I A B SR AT pea
dpriedh 8rayd @kbiEereeid nivtdtt (VEN. 2. shlaewcmm 2e&emnoau;r to an
enmbodi nent of the QDD s stem 17

iyth igral dvelteps ez QfAGH | *@afocak eRRF& %ﬁ o (*tﬁﬂe)tﬂe
S8 PaIt Yt 8 Mdet Bé‘ém'd@eﬁbk&ﬂ@@b@la%bﬁﬂ1(?05 a laser 210, a

photo sensor 212, focal 20 optics 215 and a vaoi P il
mot ofF o[ vgmosggcpf ifysdratien, eo o,cglsgig)tﬁrasﬂ% arg, carrlﬁBLRy ens
sgjfgaﬁ% 2%@ %,t 29820" TRETEANOptiES 26 8UFE oRfiguires abr BRid Gse.
adjustment of the focal point) along a “z” axis 230 perpendicular to a surface
of an optical disc 235. Photo sensor 212 determines a distance along “z" axis
230 at which an “in focus” condition of the laser beam exists with respect to a
particular location on the surface of optical disc 235. VCM 220 is calibrated to
move to this particular distance by receiving a particular input signal.
However, if the operating temperature when labeling is performed is different
from the temperature at which the VCM was calibrated, the laser beam may
be out of focus since a different z-axis position value results from the

unadjusted input signal. Therefore as discussed below, an adjustment is
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focal point of a | aser beam generated by |aser 210.

For purposes of illustration, the focal optics 215 are
carried by lens supports 225(1), 225(2). The foca
optics 215 are configured for travel (i.e. 25

adj ustment of the focal pofnt) along a "z" axis 230
mpelerteradimpenaatetfor theseiange én ifmpeTatipe incended fasdetegpine the

ng%trg n%mglsghn%ﬁ%elgﬁéfg?ugﬁﬁv@ f %@nﬁg?@écﬁnﬂaxé pBXitisn

W condition o | aser beam
cexesiondingtth tmeeQIpmntust posatlorpartl cular location on the

ﬁg{,fe%@e{?%{r OFPEQ&?I | f}) t it fndy %@geblf‘ad’?@lté lﬂfrﬂ{e‘?dadﬁ&t

recel
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t wh f d.
OFSOTERCS SRR [ st AT RER rhe Do meceec Al SPhng
nidRing deRF. bteaaxa”mm? the smetofmrﬁe f/lelblessp;]ntsl cmateé:bb)f & éoopised
Z-axl s Il on va t
'qsr%mays&g smah i iy gt a?“EFéQS .8 %8?@”61 ééﬁ'ageef beam
el bESLgERNo dréatéd Ragdradiod sdﬂS&deOt @he: mmenmgs miser fnay ctdute
han e in tenperatur I n 0& er to

SEFpPBHTRplPmETS e g a5 e, o 1 HEvidBd pess o
af- #fiteP@ISdUs| Sfset.CX bR&RABEHIAE tanduie oflfdibu‘socf’f@t may be
position. However, in some enbodinents i

aghievec By @reviding o ¢Rsrespendiag foaysiafiset value iOfngé iR 5193
T‘Tﬁfsf 5f‘f’se't LRt %%l t&/%cé@f &&H%lh@@a feetaliBRABH tdibératie Wt

may be Ided 1n order to provide a better
tmem/g:d\/lquweregor@svafgaraes rmractyfy dpgeting tegpestdifomay @lse
b f
effed relf abl8 SRS, SRFF e M e Sppgete
vdeémeeused | aser beam may be used to creat ed | ar ger

vi si [l

CbenAuBsEhPERD 210 it SEr PRI PP G Ter TG BAE ArBettd onto
Megt@dtmrp\a %ga&deesmtrﬁao? Zfémfaxntlusltcbsb 265 usThef fasert beam

edertern ne 0 ocC
B R ks e einapRad Fo Het hadfiatiio, AoHLE &
n*nage 'ol"lil?x'étl:(=1jl§élt@l"@:e\;I 245 ﬁhhéopﬁ{daﬂsetsc\zatsue is al so typi cally
erm ned a e ration t \

Ther GRB IO 4P KEe NEOaE PR B 2 2 I 235, 7 o
AR oifdr 2801 3/aM %B%tsaa@a%dt Ao et indvee GRS usserhiblp 00
val ue based on the tenperature

SRR o
léf:gliﬂr%gqg n%\)e ) th@bﬁértlélléiedétblﬁéé@ ré’é’f\nﬁﬁ aQRirtict®dr input

: | aser beam 240 creates |aser nmarks that
sagnai.ey@ma% mayapyeqeferf@gf@ a@aq glegd@r ﬁ@cgqlu\é%Mas(mce it provides

movement in the radial direction. VCM 255 may be calibrated for gain — in
other words input signal (e.g., millivolts) per movement (microns), such that
for example, a particular number of millivolts results in a movement in
distance.

A separate stepper motor 256 provides a coarse adjustment for radial
movement, and particularly is calibrated to move per a step size increment as
instructed by controller 260. VCM 255 includes a fine adjust feature 257.

While stepper motor 256 is calibrated to move per a step size increment, fine
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20 image of the | abel side 245 of the optical disc
235. The ODD system 175 includes a spindle notor 250,
a VCM 255, and a controller 260. VCM 255 acts as a

sl ed notor that noves OPU assenbly 200 adjacent to
particul ar radial position§ or tracks of optical disc
aPREt fod@Ve 253 is icalilrateididp adist toa fiperinciemetits Fp&ﬁK@@Q'Ieaif

s%s&tegg?‘?orb%dggccgllﬁg%%e@ P%’ié&é S @r 1 %@Wrﬁﬁ% aﬂd%djust
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AdLidat BIE mpRhtur@€hahgesTO YRERJAIN oﬁNWJ)MD%BI i€ Ldaﬁlbﬂa}éd at a
calibrated to nove per a step size mgrema

PaRIOU OPEERtIHNG te@ﬁ?faémrﬁérezedvre%mws Oﬁem'agéefap?faﬂge
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cfoﬂfrol?er n?(% 'Eypld?:\‘ﬁ%eqﬁaudes"msn 5&90&@5%F°@%30ffor "%Y@d@@lhg

'S reques ste noves the sl ed
db?r[ptﬁermrcwamsr emm:tefhlmmsérupm ﬂr@atwan@ugwn“rm%@tStaﬁ@ed

@a\)iqgé“g’%' Eéé k 5?%%%0%8 E{R/Plca %ng?égg&ré mepg%Ues%rs

1U)5 dilemseeataboee Nth@esect'lthethfgajla@ roedigChvarkB® $ystem 100 of
F‘(:g._ 19?!’-%3‘?’%?2%‘3%}30(‘2?% Qh 91%r - fat Ir?%(?ﬁc%lﬁ%@ asnd/or

_ enrper at ur e
frewaven 40 af diat oreslid maa«uthsysteapeOatorf Ry 4f f ect t he

act ual . gai n_ of 1 In ener controller 2

be | ﬁbd'lvgfﬁeﬂq CX@\A’&Q ﬁq? 'V‘Er rs?etﬁjl qrivep A sRngle V%Byrg
6B iRah MNP R68 adrido e dLAdiN® BNpDcssr LEe3e d Nstbouvgh mdsb
respect to the disc nedja marking.s E“& 10{_&
COMPREEBIsdiaig| JEPresiied ol dhe 26§ t%p% P%"‘? c?ﬁdé%%’&are
RInPRRRR! stdR? inOMmeRIdPF ©8814Hll executable on processor 263, they
comput er/ processor -execut abl e i nstructi ons fr om

pay P PedoRfeosied as fishwuarens hamvré@rﬁéﬁmpyné
Procgs Qﬁel%‘?%gﬁmmépﬂr‘?\fér ive§&h&kp lﬁefeemgfortm to control a

proces ors I scussed above VVI th respect to the
ratagionatestieednel Rpting! shest 230 Y@0adEPindig @721 . The |epiRdise driver

5;%3%%% ir2Ehjlirfetio R Likd RGenRRicl aliddd ihe Va5 4 28ntrol

radial (track) positioning of OPU assembly 200 with respect to disc 235 along
a sled drive mechanism 275. In a labeling implementation, the sled 205 of the
OPU assembly 200 is moved along the sled drive mechanism 275 to various
radii (track) positions of optical disc 235.

In a labeling implementation, the rotational speed of disc 235 and the

radial position of OPU assembly 200 are controlled such that laser marks are
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firmvare 140 of disc nmedia marking system 100 of Fig.
1. Drivers 269, including a | aser driver, sled driver,
and spindle driver are 20 stored in nmenory 266 and
execut abl e on processor 263. Although these

conmponents are represented1Qn the Fig. 2 enbodi nent as
wisfenwalr desitednpesiiansson tthe ¢lipci A3mesolng 12k side) surface 245

rﬁ&ﬁ%‘eﬁa%'i’th%d%br% aGEssPr 263, they may also be

Pl hare or hardware conponents. In
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Ipsingi ons of optical disc 235. In a |abeling

i mpl enentation, the rotational speed of disc 235 an
the A devesfopySM i28R isfinctyslgcaameng te sigyersy 269 eVem

o‘?ﬂ%F fs@x'e@@taﬁl‘é% ﬁr’aeéseo"fi‘?@ﬁ tdBd; kst @V@M ihBAShdrR 8odRe 281

ten at desired positions on the disc 235 as the

wm@eproyme asuinpaicle @Y 229p\iuythesmere, Raothge rivesds ifciusgd
fér 'v%‘i\ﬁfzé%bb%eeéuﬁcggtan%ﬁoéet;&oraﬁés Vatd st apddmtigpt g.ﬁnal

I"aser beam | aser maf ks correspondi
stour@ 2&bwhichrpgédeman inpuiétd MEH 255 dpstisippale mary Qeﬂfslther

n t d t
8 GBI A phEIRECARL o0 sSs HhE b wes
praaiwwaari u;mtahmg téreperatuse s theeef@zg inplt tsignatspaiec fasediiogcthe
I3, . QOS] d
Bt 75e e, olafind? Rirhndt 38R DTl MiEnCHE, oPU
as3eebly tsheperam st demperatisesl difter thanathanchlibraiee|dpeating

10 f | ud '
BRge e Teuiesuitin sirerent BRAlEa PE R M 228al0 288 T,
ad] Uiﬂpeﬁat\c‘@M té‘r@p’érgﬁﬂr@ﬂalatr]éiouéaw 28 \MsmpéramTeVISElsmg
an |n rt her

Hverbes 290F0eR 2 Bsthé%(@&”eg%yém&?%"ber’% ooy "Singefagure
siAgt agpaysivbéd R gicb\@d‘éﬂ tefPerREre2S<hsiy apparatuei 26 for
an I nput to VCM 25

ut si gnal \2 e %%
Vo 2t o Termberais sauSRS apnecher 9i Yo LS nedse
rétmfga{‘eﬁ%e?étu%s fAaré 'r@éﬂe@f veORENR! | InGoth@MRfI@hetitations, a
therefore i nput signals are based on the
single temperature sensmg apparatus may be used to determine general
operating temperatures for the VCMs. For better accuracy separate
temperature sensing apparatuses are placed at the windings of VCM 220 and
VCM 255 respectively. Operating temperature measurements are passed to
the controller 260 and may be stored in memory 266.
Computing device interface 296 interfaces the controller 260 of the
ODD system 175 with another electronic or computing device to receive label
image data or a label file (not shown). The computing device interface 296

can be implemented as an ATAPI (Advanced Technology Attachment Packet
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particul ar calibrated operating tenperature. However,
when the OPU assenbly is operated at tenperatures
other than the calibrated operating tenperature nay
result in different distances fromthe VCMs 220 and
255. 20 Operating tenperatlites are read from
Interfpez)atnieh sewsenef mappaarealusempRieo rafelled 8. sarigl wgvise

uit ﬁgfésar% R B8k Gcg)@w&ut‘f@r ﬁw‘?éﬁét%'é%ts%@SI S(?rﬁél'l RBmputer
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thé" a9 rerirBahdiNsre @xeaﬁtesl agd ¢he wapetaamsu rseprseermedg Various

appar at us be used,tq deter
rmatcal Rrrases tRaucle PRENel B ieen Eor (el e
1BORAUREE (UhigsmRar sém&leB@@nsn@g\mp’aAat UPFARLIie gotaamand

atthevmndl s of VCM 220 and _VCM 255 r i vel
ey tian a@tqc& r 43<uP8 %é&éﬂ@%ﬁ@@ % abﬁigwc?“ddyf?ee
o986 £ah 'o@rcogt@@ct@di‘ diafRY sBReA X e5blé WithRIFDATA Eﬁﬁi dis®drive.
'm|:|r:[DIUtI ng device interface 296 interfaces th

r geyiess meoewly t RelUdePPR Ve HiYeS (it WCQWGM%P”VGS
LI @Bfecdrﬂfesc@wwlg&hl%\@a@@ B@c ﬁ\%sVQaé@Gﬁ{/es isupee

ata or a | abel not s ovvn@@ he conputing device

flopp dfivese(e2m6ZIPcand e 1RRpRPeftiR B¢ as an ATAPI
(Adv"qbﬁ?rggl %:d'(ﬁo'é)rg spr@ﬂés@ﬁgmaﬁ(i Fag ebe%@@ﬁliﬁe%foﬁéwmg

I nterface one of many s
qasnuddtioas. otonstemparatarewom@ensateenn@m@mnaAM@Iun@nare:@rmv@ﬁd

t S
1§ Y 20, S pbEn el st Rlos I lsoeagitsl Hd the
|iﬁ[§1]t sagdaas:ﬂomg/cmempmtmjrals @Bswiamxe284 era:mirpstédrascorﬁ@@ly in
ines.the structure d
e Gt €7 Y mas ey FR EER orteS 5] S At B AT Ohe
:)t {1eqmmggaﬁmpémréamsummwegagdee niedeal Byeltemperature
nterface | ber ann 4
S§98iNG| ARRAPIUSLR 2 g‘?} gABP!3 ATRE er?B'VaL%mP%&%ByeerS%%S'”g

%g_%%{hé 200 RE PlRed!in fciseUsioxiaiityad tAd Avindibgs bRVEM 220
ROM and tape drives can be connected vi %
tAMREEWESERPE apRARIYS BT & Fa?%ec'nofﬂ?%?eprf’i'ﬁ"%%%&ﬂe windings

Syt nessoanestRer smbotinkaR, ERifMdRparatire EBhing apprbiue

drives, CD-rewitable drives, DVD (digital versatile
igiuseg fQ!IMQM@ZOtaéJSé/Wﬂ@és super- floppy drives (e.g.,

ZI P andy Liadd P maid ab h@ thd Eﬁect@h%é%hlﬂfedzlﬁguloélgnal due

processors 263 nmay performthe ow n
toathe udifierenpe .belween @n@%lbaﬁt@ﬂeteﬁm?piih@a?gwhl'WpMp%|2§Haq’r

\Y@Mu§§5 W8 ;9r‘é9i\5h99dcalibrated, and the current operating temperature
measured by the corresponding temperature sensing apparatus 290 or 293.
The calibration temperature may be stored in a non-volatile section of memory
266 and recalled by controller 266 or processors 263. Therefore two delta
temperature values are calculated for VCMs 220 and VCM 255. The following
equation describes each delta temperature value, where Operatingemp is the
measured operating temperature and Calibratedemp is the temperature at
which the VCM was calibrated.
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15 to VCMs 220 and 255. Actual operating tenperature
is nmeasured and the input signals from VCM i nput
signals 281 and 284 are adpusted accordingly in order
to arrive at a correctly position the focal optics 215
and sl ed 205. Operating tenperature nmeasurenents are
made by tenpeAq,LMEMENOpemtmuRa atCaldsatdlgnd 293.
Preferably, tenperature sensing 20 apparatus 290 is
placed in close proximty to the w ndings of VCM 220

o1 Srasy e EReltRG "V AP B8 ShiBiefg o3 Bhe ferhprature
coeﬁr&mi(rr@?to?,th@ respetteet\COWR! 22018ad 5% | Mbe appaltartt ualue is

is used for VCM 220 and VCM 255. A cal cul atj an 'bs made
the yoltage adiussment negdedfer theyinruw $ignp malug. ghate Joat, Hne

to,. {.Lf : ' ' t
N =
coeffiterithef @%Sistehbeo(ﬂ'@l%lﬁ iofighé emmpteart ansede fombrees Mrzig%ingy afhthe

correspondi ng tenperature sepsi ng, appar.at ys or,
o RN et e SRS SRRl 28R O 1o
(terﬂBé‘r'aYlﬁjeaédéfg%%ﬁtztdf e Sntife 8tEm &56v/ENY, WhRA! ihelddey more

controller r processors 263. Therefore two delta
thaBQustetieeménding metalicECRy is ganewdllyt cansidgred/ovio 2agsosRl for

ey o PP B O] ORGP e
maHﬁ@%HIrﬁ)g;, URFER ) PBale FRRNRE W & rgtdinGRITI @t 8@t sygtems and
the tenpe wh

rature’ at ich the VCM was cal i br at ed.

mink0B81aTd axbmupt kmits Yanpe TGef the suptemp -

Cal j b d h, del i .
Tl AT SPGB R Pl iseR: i 8 R for ACHE 220 and 255 is
coppa® MeRPPCRI dfecofpd i B INY pebaegidie cemtigratiantTheafaliewing

i's the voltaae adj ust nent needed for the input s%grml
equationds catnuater 4o derivecie inpasismakagiustmgpt. 1 tig S@Enple a

V°'@é§ﬁ€ﬂﬁn€ﬂ@$tﬁ}£ﬁsed on the value of the thernal

resi stance (TCR) of the netal used for
the wi ndings of the VCMs. To nore accurately gauge
thermal effects, however, the TC 10 (tenperature
coefficient) of tAdjustment=stdtHCMI (FEN) , whi ch
i ncludes nore than just the winding netal TCR, is
generally considered. To account for such thernal

ef fegdiSin @am@_iﬁfthému %M[Hm‘!ath@ 28etie LajuRest by tiedbgved

and™ nmanufacturing, chtypically results in a
valnerofrididjd¥inient”. t Adesfolipwing @qdation Wesaribes dheraradiyriment,

whle}em“kgjufs?gd t\/ho?taTg-g” OIL thgeresgd?ﬁs%% input signal value and “Input
Voltage” is a input signal value of input signal table 287.

Adjusted Voltage = Input Voltage + Adjustment*Input Voltage

An example is the following. Calibration temperature = 36 degrees
centigrade; measured operating temperature is 55 degrees centigrade; and

TC is 0.393% per degree centigrade.

Adjustment = (55-36) * (0.393) = 7.5%
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15 An exanple of a netal used in a winding for VCM 220
and 255 is copper. The TCR of copper is 0.393% per
degree centigrade. The following equationis
calculated to derive an input signal adj ust msnt in
this exanple a voltage input adjustnent.

Adj uSherefare df Ane irRUt/GIgna+ VETLE) oeal@ﬁagehp/l@iuevaﬁ UEMMh it He

abggfétd byf gin%a e th3Phf %t%ﬁéffﬁ)e@?ﬂuﬁs %}’sa@@véj@é b¥ 86l 25mV.

ustnen equat i on
Tsss nrndmﬂtatgheappmmme Iverte, conlwhﬁoreto mjt@gttb@l okiertiveglens
o g,\tsg readj usted input signal value and "lnput 25
V815 " is a input signal value of input signal table
287. V\mdj tesfaedl tyotheafpeus YOMUR20/0ht fages +offset value may be

st ment *| t. Vi |
il & g inpOraiandls i Sels fapRsaTPres g § if it
fERBIHBHisORANal | Y ekSAPRNACMI dirh ﬁwe@@uﬁé@@a’rﬁ% the calibrated
centigrade; and TC is 0.393% Eer degre rade.
TpeIaRie 0 36 qaSEeeResea eIsd) H25 Mg, SHod s BB Fgcount
fdr htﬂn%eifo{%?§ o'ffEetaéh 'aB@l%naﬁ'\ﬂ)ﬁé%e ‘(ltﬁbtlﬁt? valueVioldoaee tyahsélenpus
oto arrive

Stg@ﬁbéallaﬁulré @&ngaé@?e\éﬂ%w@dowd?@%rm'tagerrﬁ Q.038m &
UQbérﬁEﬁ\éf‘de £shn{/0 HB\‘fv‘e\Y&' ‘éeteﬁﬁ’iekatﬁi‘ét &mpénsagsd bilditional

ctive lens or the sled. 5 Wth regard to the
Vﬁmva}@mv@me the fqp@@m@ftemraﬁaneu'é Srafeniees;cepfigrada 's

66369% /'6 ngtﬂenﬁhﬂ)?%o ‘;‘%bf}@m 755@rm\¢xq183£é}ue\}é‘ e Sfhe

ocus of fset desired, an exanpl e VCM
fcgmsnoi‘ﬂﬁsair theenperating Hempariatwse af @0 M¥nigeaddess dngeagef
79 n‘?\‘ﬁs centigrade is 0.426 nm\. Therefore to account
or this focus offset an additional voltage (input)
val uEig. § stushedan @xem@lamn poacesd 30gndabelza #bel regierptan

a h [ [ 0,
o&ﬁ %pM gmslgwdfé% ?%gbé n?zﬂ/a!)e Yr‘?:lldo%g% t(ZD@ P305®iG. 1
a@dnmgnsatlad*(r@ddote ayiab 17\50|tnaagm mmlereemﬁadrvetrt hrechanisms

ratJ tenperature is degrees centigrade is

m?;or(peﬁgﬁwgbpr?%agﬁ? 509 = 75.70W. To
achl ﬁY%Idch%OSadffémﬁé?QMﬁe ﬁfefas@temtnt tshmadeen atvon or VCMs
tenperature ?‘ i nst d of 15 7 mg
SHE 25 Y CNbAR0 R0 ARBRPFGr 7 PG eRBsiabae mopasuBRend S BRer
v[)%gé ‘a@vaeé s@bh a@ﬁém%é}at%séénsﬁé%}%b?a’tws@ 2Ieand 209 offEyg.
e Included in ODD 1 of Fig

At block 310 a calculation is made as to the difference of the
temperature used for calibration and the measured operating temperature
from block 305. This calculation may be performed for selected VCMs or all
VCM.

At block 315 a calculation is made as to an adjustment factor where the
calculation is the product of the difference of temperature and thermal
coefficient (TC) of the particular VCM.

At block 320 a calculation is made to determine an adjusted input
signal value based on the adjustment factor derived at block 315. The
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and Fig. 2. Furthernore, ODD 175 may be i npl enented

wi th nmechanisnms and functions for perform ng process
300. 20 At block 305 a tenperature nmeasurenent is made
at a VCM or VCMs such as VCMs 220 and 255 of Fig. 2.
The tenperature nmeasurement4is made with a device
agjustedaputigealavalue is @asemg)na@pa‘rm @ml Zel@leacm'vzg:ff@ﬁ

pdé%SS 300 éaltneflr%}éﬁeg %)g u‘?crgﬁe%lut%fm ({) Qivk st

erence o tenperature 09 ration
baord 3A1Be nmeasur ed operating tenperature from bl ock

305, Al Bloky S36ALBLLER IRy BRALOL TS HseP GHIRE TED be

detzermwin A fjous toffiset vaﬂtm:tnaly behdatermihed for dhe VCM thah carsies

t h f
e do oA OPUSD, o bRt atsel CRRHRE (haWBeies PE ey (-
fRloNGg FROND” GrhkaH G¥HIcuk 325) nleiek 830 dejerforfne@ ABblock 330

adj ust ed i nput nal val ue based on the adjustne
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signal value is sent to an input signal source such VCM input signal sources
281 in order to drive the VCM to place the focal optics in proper focus.
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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i nput signal to achieve a desired anount of focus
offset is calculated. The input signal is derived by
di viding the focus offset distance by the VCM gain
and nultiplying by the tenperature difference
calculated in block 310. This 20 calculation is
perfornmed for the VCMthat carries the focal optics.
The focus offset value calculated in block 340 is
added to the adjusted ilunﬁ5signal that places the
cLAiR@! optics in proper focus. This conbined input
S|gnal value is sent to an input signal source such
VCML i npmn cmtugabdhssduve:é‘b% Zemprlﬁlngrder to drive the

VCM t f 5
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acts, it is to be understood that the invention
'nPLdéfQW@ééﬁaﬁ the appended claims is not necessarily

lim tteﬁﬁ’petrﬁtuw%en§§§°dﬁfdaﬁatﬁ§§’29me|§laeéd At WindlRgs of ItJA?é?lvc:M

Rat her specil eatures and acts are disclosed
thatameasuserp aarqpefaimstempeurafpreewetheu\éfd\/lt (R0 paf ned

|nven
D4y 08 HSifudn (SR B, PR g o
diffeorehceyl egsifsocudtwe@m t:rfe (cﬂdleﬁaatmg) tfemnmatalrel as@r ab@ahbratlon
(240) o to %I\ggﬂ di sc (235), the VCM (220)
tempgga&r@sq; vBet anut signal (281); a tenperature
sensi ng apparatus (290) placed at w ndi ngs of the VCM

that neasures an operating tenperature at the V
(220); dhe @ptwehdlrsgldrleye ((280Yf elaim ilguhergin &%MF%(ZZ%S

g ff ts bet
cabRe o e B erE bl e Bratly aCal Thration. e
tenperature of the VCM (220). 2. The optical disc
dri 5) of claiml [
cal? br adtog ardiabeiae Be 41 7 e FBE AP e st input
sigri(2&Alis ﬂ]rﬁ%r@ﬂ]u‘é@edfb?%)pr@&et@hﬂln’édlfo&ﬁseéﬂéﬁ the

adjust'ed 1nput “signal (281) is further adjusted for a
predeterm ned focus offset. 4. The optical disc drive

(175) ofpgl %tg%ail dmeﬂr?\}éqgﬂﬁ JrEIRR] 3L Whé&reir HES tehfperature

appar at us ( rse first tenperature sensing
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of the VCM (220).

5. An optical disc drive (175) comprising:

a voice coil motor (VCM) (255) that moves a sled (205) that carries
focal optics (215), wherein the sled (205) provides radial positioning of the
focal optics (215) to focus a laser beam (240) onto an optical disc (235), the
VCM (255) responsive to an input signal (284);

a temperature sensing apparatus placed at windings of the VCM that
measures an operating temperature at the VCM (293); and

a controller (260) configured to adjust the input signal (284) when a



5. An optical disc drive (175) conprising: a voice
coil nmotor (VCM (255) that noves a sled (205) that
carries focal optics (215), wherein the sled (205)
provi des radial positioning of the focal optics (215)
to focus a | aser beam (240) onto an optical disc
(235), the VCM (255) responsive to an input signa
(284); a tenperature senS|ng appar atus pl aced at
wi ndi ngs of the VCM tht nmeasures an operating
e r e
d'ﬁetrgmf%egurgéﬁg tb%bg%%}ﬁst;ﬁg{whdéo%?%pnl?t Sl gp% égtgrg 8%)‘& V\Aéwe&gg&bnon
tempefateeaidre ¥XOM{253)et ween t he operating tenperature
and a calibration tenperature of the VCM (255). 6.
The optical disc drive (175) of claim5 wherein the

VCH (25Fhe dpichHARE @iviOWR @fdctwm rsewtwefmtmé a/cct%@)ss)

and a fine adjustnment feature c%ﬂ
incledesc adepyise(adigptnagntcieatuie of %ﬁﬁér@%atﬂae V%i 2t $8bture
25 Tédj ustnment feature (256) noves the sled (205) over a
redeterm ned increment and the fine adjustnment
feature (257) adjusts per a |ower predeterm ned

r em?f‘gg@ﬁ%} g% %;W st ?‘? o?oélﬁﬂ?p@q};hé}glr{ 3hé NSourse

hod conprising: neasuring
adjméﬁt Ifétguteel(lzﬁﬁ atmldS\&fs dhe asfeldr s(tZOS’}CMv(eZZG) predetermined

second VCM (25 det ture |fferences
incrggeé eAng hg‘eo atads E‘p@%&irﬁnzg §bp%rtl%nlower
halu t rf§t oV ﬁeg oridig S6Ced input
pre%ﬂ?ﬁg%) {n%ienrﬁérg ngs%dl rggF .angﬁtéiﬁ%g)ﬁ& S I:()281@g 284) to g
signahé284)r st VCM (220) and the second VCM (255) based on
the tenperature differences. 9. The nethod of claim8
wherei n the measuring conprises separate neasurenents
of 8 he A method@dnf@&g:and t he second VCM (255). 10.

on RS HBPr AP n e B GincE 9ol ke U e
sechRd ViAW (35)st VCM (220) and the second VCM (255). 16a
determining temperature differences between the  operating
temperatures and calibration temperatures of the first VCM (220) and
the second VCM (255); and
adjusting input signals (281, 284) to the first VCM (220) and the

second VCM (255) based on the temperature differences.

9. The method of claim 8 wherein the measuring comprises
separate measurements of the first VCM (220) and the second VCM (255).

10. The method of claim 8 wherein the adjusting is based on a
thermal contact resistance values of metals used for the first VCM (220) and
the second VCM (255).



11. An optical disc drive (175) conprising: a focus
voi ce coil notor (VCM (220) responsive to a first

i nput signal and adapted to focus a laser relative to
a disc; a radial VCM (255) responsive to a second

i nput signal and adapted to radially position the

| aser relative to the disc; a first tenperature
sensi ng apparatus (290) that neasures a first
operating tenperature at wi ndings of the focus VCM a
second tenperature senggng apparatus (293) that
nmeasures a second operating tenperature at w ndi ngs
of 1tihe AadpicaMiM damei (9 eommising: (260) that adjusts

the KebSwvoiaral oty 12aferSaghal €150 st iyt Wdha
andtﬁiﬁb@é@fdifroeu@% Iéi@ refaﬂ@é“ﬁo ¥ddc; and the second i nput
si gnal based on a difference between the secon

opér @dial /G MrBebhrasPensivg ta acwqoaddﬂp%s'gewm?%@eeffo
radfanﬁBBQiﬂbfi‘ hevigg/{-)r regtlve'%‘e tRPhisgal disc drive (175)

rrsin rature sensing arrangenent (290,
293) fmsintergperewreosmsgjr@palpmsaﬁ&@ tratpeeasuiess aafirst

rst VCM (22 nd a c (255); and a
OP%?tBLQe‘&EWF?tEé%?*O%BﬁMQQ&@@e f°°q‘a tel'hi ne tenperature
di ff ssneasmpeedtureseridity appmtumgzgsgammmes argbcond
calibration tenperatures of t st VCM and the
lib gp f ‘i"g lpla dth

opesaiinghigmpeptussmat windings 6fibeifa P the first VCMm
anda &&ﬁrollé??ﬁﬁﬁ tNQ\éot?@s%@%é’ﬂrstt fibut aIRAI BAsEEon a difference

fferences D sc dia Non-Vol atile MarKki n%
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S R

secbnd operating temperature and a calibration temperature of the radial VCM.

12.  An optical disc drive (175) comprising:

a temperature sensing arrangement (290, 293) configured to measure
operating temperatures at a first VCM (220) and a second VCM (255); and

a processor (263) configured to determine temperature differences
between the operating temperatures and calibration temperatures of the first
VCM and the second VCM, and adjust input signals to the first VCM and the

second VCM based on the temperature differences.
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