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1 OPTICAL DISC DRIVE APPARATUS AND METHOD BACKGROUND
Optical discs, such as compact discs (CD) and digital versatile discs 5
(DVD) are forms of computer readable media which provide extensive
storage for digital information. One side of an optical disc may contain
data and is reféPRINCH. 43 3CAARIVE AEPRRATHSIA SN ETaPDe read only, or
may also be written to. The other side of the optical disc that does not
BAER@RE/RMay provide for a label and is referred to as the label side. In
particular cases, a 10 side or both sides may provide for both data and a

label ORI EPtidECGis S rVAEOINRSCA BisieptePnapbeligiad v realdaraincs
(D?é@”&?é’_ P 181 SRBURIIE QA ARHMRTRBLAISHNAR PRYGRIPISEURSHA storage

U), included within the optical disc drive, is configured with a laser

fopsticiiahdaiermatipied fAnecaidindfand paysAIdiRitimgydeeataaria and is
reféRBg BNAOR da@reide. avallelstfahermapBefaeiyeship, hesiigatso be

read and write to the data side of optical disCs. Using emerging
WiggihBlogy '@ ORISR &hEKE AR5 dissdihat fieaBOhr HNade daleheay
proRBESIHIACeBERAMPIS T reerRIad BtbIpAtICE de laRE aBHNSP TRses, a

Producing the image includes defining tracks which are 20 concentric

sidaQedeitsidsptBaydRseigRferthetrdaia ’Wratabeind focusing focal
OptiC%\Hf@P'b‘r’c%]rdEé“BrWé‘t@ﬂﬁQWb? W GebalarintRo thstiNgPeeaa from

the optical disc. An ODD typically includes a voice coil motor (VCM)
anGAIRUMHIES R AR i hRRICahAIBP L ARsIBHARYRIC KRR (OPU),
inEiRRP N itiA RREIURIEARIZR igrdiacerbRfgindariiacks RiskleaRiic@nsors
disc. An OPU assembly may also include a VCM configured as a focus

aqABteH it PRABE Gkl BREEDLY W HARICHMR diYBreEORMIYDARAGIE Us are
aRidfe ehdedisherifbcsrdd eidpabnvaIprdfioaningflisadeeaitside

laser beam for labeling. The VCMs are responsive to an input signal
of QBitagkd5*Sirrent) and move to a particular 30 location when a particular

inputigigng! isnidijied- ThaiakegyWhae a0ipuhsseRAIS arjiegdotted to
sled VCM, the OPU assembly is moved adjacent to a particular track.

PrOflGH N imRge- AN ARG _RRIaus apd IR AREGR LIS &6 figHES () such a
Ia@@ﬁiﬁg %@Bé@,%ed M@cﬂ@iﬁ@utﬁbfqm@@oﬁiﬁme@aéf@% argckePigAlbh are

calibrated to move a particular distance when a particular input signal .
concentric circles of the optical disc where the image is written, and focusing
focal optics of a laser beam that performs the actual printing of the image on
the optical disc.

An ODD typically includes a voice coil motor (VCM) configured as a
sled motor that moves an OPU assembly in a radial direction to a position that
is adjacent particular tracks of the optical disc. An OPU assembly may also
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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35 is applied. The calibration is performed at a particular temperature.
200311758 2 However, a VCM includes metal windings whose electrical
conductivity is affected by temperat%%e changes. Therefore when the VCM

R I VOB o

Ince a
is teffguteatime tenmpevatarpartioniges diiencioteandtorile padiduiahieptad, the

: in f tin i
e B P B S R TR SNV s
Sifroen ahéaleazlliHmﬁaﬁhmmré@tmepartmmqmmmsrgnm nmwmaveartﬁ:ular
it ahe AR olD AR ik, SR BTN fffperaure
chiangationars UasMRRY inacoptiate diesiiomng. habar vexeengdd, nibtar YaM is

o@é&%ﬁ.aﬁf’ DM E}%?'ﬁeo“&ﬁfé‘?éﬂF“ﬁcﬂﬂa?ﬁé F’S&F%r%’ﬁ(? af%e‘%ﬂgﬁ?é FE a
e voice coll motgr IS responsive to |nput S|gna‘s W I(E}'I are pased on
pattizlibraiegut pigeaitureyArtavig cieueRhbassemigit ie randecanest track

p%ﬁ*g&%%f%é?%ﬁﬁ?%ﬁrgq c P@Bﬁﬁwglp%gﬂig,ﬂifference is

etween calibrated and operating temperatures. The
tempécgoidinifisramesdenisisdontheaprezestdoNemiient in input signals
used to drive the voice coil motors. 20 BRIEF DESCRIPTION OF THE
DRAWINGS The following detailed description refers to the accompanying
SHYIVERYN the figures, the left-most digit(s) of a reference number

denties g Apuec (Gl 1L WA 0B KEIeIRSRUIE [ RPAPmoves

Moreover, the same 25 reference numbers are used throughout t

foaphmniips t® refevsrictanre earuerta s anipandiat. Fie Yoica BRILRIOtON is

re éf\T/bi'%SF%%@S&GWMW&@%M%Wao{‘%'aﬂbﬁé@& Pelfberature. A

easuring an usting input signal values to control voice coil ‘motors

temp@@m&omaawam@aﬁﬂ m@deogtiébe)\y@i%wgrré_ﬁq;ref_@ttﬁt@spmating
teRfFANE (AR snehRdioe &F g OISR bEWREIOR i afet? éHf?fJO&éerating

diagram illustrating an exemplary optical disc drive system used for
temBapmtid eRd THRIBGR/IesHIMEiteerneathatnsedofatealculate adjustment

in input signals used to drive the voice coil motors.

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description refers to the accompanying figures.
In the figures, the left-most digit(s) of a reference number identifies the figure
(Fig.) in which the reference number first appears. Moreover, the same
reference numbers are used throughout the drawings to reference like
features and components.

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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present invention. 200311758 3 Fig. 3 is a flow chart illustrating a
temperature adjustment and labeling procedure, according to an
embodiment of the present invention, DETAILED DESCRIPTION 5

; : . L3
OvendenTe falowine:disaussion s ifenind o sytemaand meitedsorng
measuring and compensating for temperature variances of voice coll
proesdrge(\aCody tizg taay emboaksEnbiiéthano ésealtopestizsed in
creating and labeling an optical disc. 10 Exemplary System Environment
Fig. 1 shows an exemplary disc media marking system 100 suitable for
Dt tnih B BARBI&NMg input voltage values of a voice coil motor. The

O%MW system 100 includes a disc media marking device 105 and a

;
dlsp|ay device 110. The disc media marking device 105 may be
implehhentiadlewingl Sssanasidondsapivienied devisgsemsbelindy dithods for

i I i i i i j 5 . :
g D T B e 5 R SRARADG SBURFCRS OMEE ool potors
(Véovhp dlsatiisar(g DY Bldyassemiiiesvhiot itodalpptientesad ldbetrgating and

ical disc a s record data onto a CD-R (CD recordable disc)
G A

'Trewritable disc). The disc media 20 marking device
Exeyppraly Qysier inrgransaeis part of a digital versatile disc (DVD) player

or dri#ﬁ%@ﬁd@%%ﬁ@ﬂﬁ%&%@?@%@ﬂﬁé}ﬂﬁ %%YE?‘H %60@8&5%@ for
data ont a DVD-R, DVD+R, DVD-RW, DVD+RW disc or the like. An
mepavENGeriid slalieradingriip(ipriclinae iadepenaly Bevigierl apiletrptasm The
: _ e of. el i : . ol
PSS 1o efehan ool spul Bols A iy
d@éﬁsolcéoadapﬁe@iﬁﬁ madiﬁg@w&mtm@/mal@wmaummipm%mte_d as a
StARYISES ?ﬂ&h@@d@&i@éaﬂ&mﬁb@lﬂ NG=2ne A4 9 nf D Riavely Vit disc

IS a peripheral component in an audio System, a CD or DVD drive
mﬁﬂéi_gwiﬂg_s@@r\(ﬂé@dl@e@ur@fm(ehﬁiHf&%{pdr%ﬂ%brﬂb@@rpmimmnedia
it ARG R
imprenee Mefldopiaieelsarentisl sligc anyvthasriprotésaips opgmmoliédR (CD
reeBFiEINdkELWNSAd/or a CD-RW (CD-rewritable disc). The disc media
marking device 105 may also be integrated as part of a digital versatile disc
(DVD) player or drive which is implemented to label an optical disc as well as
record data ont a DVD-R, DVD+R, DVD-RW, DVD+RW disc or the like. An
optical media player or drive (optical devices) may be used to read from 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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process various instructions to control the operation of disc media marking
200311758 4 device 105 and communicate with other electronic and
computing devices. Disc media marlﬂng device 105 may be implemented
a6 Eo RFTISELEO AR SIS SABEIAIGR LMD Hevices.
random access memory 20, a disc storage device , and
Disonraeliitlemasknagy dSdce.d.05 angyreeompeseitecaditnlgmaenrtomyore

f B ; ;
N e o el e S ra B RS R ory
(RAVGrd 2l calrdiiies stomgeeieweR, 12 becandabizn-sntitierengieeylel 30 (e.g.,

RS =3 N0 BYRRA AR s TORAROIGRY MR oM,

emory components provid anisms to store Various
ERR&Bti®icahd/or data such as configuration information for disc media

pe i aiade DeHE S 1y FleNac R o ARG AN Y Fprca
staragengdelésicesLob. Aeanhave idiple didvRatiorsagisc rirpia maag¢agiable

ar%qgic?e%@ﬁégﬁﬁe"&ﬂ%&fa%%ef(gf@f‘?ﬁeé%g PRATEROY FRRAQIIES: The
and may Incluae any number of di ering memory componentst an those
Orgh oM AfiEF EMADYsEaMRiiaenis KingVikeidetaos oraganvreaaifimsaarstore
s ST q 4 .
SRS oA 0 TR KU 20 BRI IREIMIBEA i
medigonan®)gdevias 4 ongiapeieabiiagirbteseselinmrmatioarandiany other
arar i i . ) : c _
B0 St WA SR IR R W, e
magdenghdleviegiddprogriliamiailyeoiBPIRRENiesONs pairfeiae songtlia marking

dRREELBE Y AR AINgh Eﬁ%%ﬁ?&ﬂgﬁﬂ&%%@pwﬁ%%es, and
programs may be stored in non-volatile memory 130 and &xecuted on

mayo e NyLBun b atidiffeiRaniecsritoaaTBRENE MM tiAGe those shown

ineﬁwi_rgnment facilitates extensibility of disc media marking device 105 by
allowing various interfaces to be defined that, in turn, allow the application
prograi$e reefiemering dRUGRHa BtahEiiingedeitaviars femponent 140

WA fn JRErRERIRURNDPIRG AT CIHEMBARRRb AfiS SbreR R tRB NP P3s5,
an image processing application 155, and a print

or with other components in disc media marking device 105, such as a

component of a processor 115. Firmware 140 is programmed and distributed

with disc media marking device 105 to coordinate operations of the hardware

within disc media marking device 105 and contains programming constructs

used to perform such operations.

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
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control application 160. Furthermore, it is contemplated that VCM gain
measurements 165 are stored in non-volatile memory such as non-volatile
200311758 5 memory 130. In certaip embodiments, VCM gain

f
mg}ﬁ%&lr ml%ﬁé?mn;éﬁsrgéhﬂék@me mhergeaﬂll pﬁw% pﬁaé%u%&g\/% are
star&ﬂsﬂleciﬁmaﬂxdetdeecsmztmesrnefal%w mewcm@m@s and@h& gain

mBHEEJ?SFn%W&’é”%‘Q%?éﬁ&% ch: Me rﬁ%?ﬁi E? r%%H{F e‘ﬁﬁfSng‘?e ated to

easurement was ma An exa gain m asurem
thedmpmlmwumamwmwladm@@le@daém asmmgaatds‘ Wimluh@elaﬂébtgh/CM

e [ 70 0
o ES LAY SR A R e R A s o
V@éﬂd@wd oreastisemesdidoscicagnat MCdBticalOstt Aurlf rabysspdedyees
cdftf é, g&gtmap image for background, a digital photo, a graphic or symbol,
for any combination thereof to create the label image on the user

mterfabe 12beT hdeinigige aptesknty dpplicaeioerass prockedsis desigibeliser

Bat 0
lEAE A9GTEFRIAD e DRI FIO A0S reace
a lakejdoagwiediarienderarhonazidisst Baida.nsedia diseconadrophitispiidis;. A
r cQngn lug)
ugr:%?ster ra %lgﬁg;‘ t%éa’lat%);ﬁtm %1%?%?%[)%?% gLegaBan 8?%;%2%8{0 a
grmbim@rpﬁym@bcﬂ@dm eahaesCNiy(hhereof iancieagetie, lahgl image
oﬁ’ﬂlnlg‘ﬁf)se? rg{é;\,}(&g gnd then halftoned and converted to concentric

circular tracks. T ata stream may be formatted as laser control data,
and rBg b&aggmerReeSHifty ot icaton| b@’ﬁ]rﬁm&@&oﬂtﬁ)ﬂﬂfﬁeblﬂ@age

ch}&Qﬁ" Mk %%\éFﬂésqur{ RaariRgbAdRRel 98 t@?r@iﬁﬁé@eé’iéat%ﬁ bl of

file using image processirg application 155 may be generated. The label
labpd ien@garaatacatst |ﬁﬁafcﬁﬁmbﬂaa)fgﬁd|a|2?|tﬁgpﬁh¢t trageIon concentric

ciftRiFatigRledmhichiparsesdhe (el g tg %ﬁob?s@)bel'lﬁ%r example, a

mechanism. Alternatively, the concentric C|rcular tracks may be

capsinsteusdent BiRied 1orees diiichibdr) Featrmgi ese0TGbicaekthe
IaBEF‘ R EPTRAYCERSIREIBN AR iRBEiRE. YXpLidYINhRPHE! BRRYFRUblor

channels KCMY (black, cyan, magenta, and yellow), or grayscale, and then
halftoned and converted to concentric circular tracks. This data stream may
be formatted as laser control data, and may be augmented with other control
commands to control the disc media marking device 105 rendering a label on
the disc media.

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 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

. 6 . ! .
| 200311 | |
aiEeSlot e A mafe SEHER el iHFa Rl Vil BT EHE 18 Bacn
reppadativier track. arel xpeldfied imarkomchtianessymmg ehearticalaontankicre

(r racks ar ined.i rdi st ia] dis n
S o i S e oS Uaefe e KoL KR s are
defioedies arooydivatelisotitive (@il dgtaone 1a8dvtiieh disigrise calofitguieach
isible marks on a surface of a disc media (i.e., optical disc),
reé%%@?’c%%?%\g%ce a label image on a label surface (i.e., label side) of the

optic&]iafismelﬂia mmtéavim?gﬂ%mm% ao mpgtj@tdia@et&iwhe(@iam
s;}%?%‘?w P VRIERERES B GrfinBisG %eﬁrlgdnéé’(%%ﬂgvﬁﬁr@%@Q%ng?:%r of
include one or more” communrcation interfaces whic may pe
a idigtemediadi=s. anpinal dispbreochs tefupdudtoapkaiédkiimgadacs, adabel

sd’?’f‘é‘él??ﬁéﬂﬂﬁ%‘i%i@%éﬁﬁiel ﬂ8£‘1"8f@.“t?ﬁté“@D%i’Qﬁ?e%&?g‘%r e Hed

) communlcatl_on |nte_ _ wireless inter ac_:e enables disc media
inrgegRing defdit da G deleivatiasfrrengeuiodbi®inZands and other

e . . ) .

from D B e B ore
cwmw’mtiméﬁwéap@/m \ethq'@h @@Md)ﬁljmwgéﬁ_ﬁrd%@ ascaly waekignore
ofg V@@ri]aqﬁa‘;f’]@ﬁgg o EQWM%@?"&?G(%%MV&@ i%?eﬁm,s AP type of

ectror_nc a Ing devices coupled 1o a common_ ajta _
nelpRFsuINiteiRrencandriato FeVdokIss| irkReyelirammbipalionfdnielfrie A

witliEs A AR ARYGEH SOMYE AN ARGNG Krevidany fhSRIR AR YBhtrol

~ parallel interface provides a data communication path directly between
inpigcopRIMANASIRII Gt omate it Bl dtnteYiceorBpeiiRp from a

reffECeSmBISEENREAINATKING Leier L ima1RY MRy I yser 1NRYLERAERS or
185 which may include a keyboard, pointing device, selectable controls

sigHlal [eringBAtes \defel AaReviosihBrentagea RINYIE €5 interinasHRNaPeeen
difPeheliier maHanRdOfLsc B a3 MAKIRGLRY ARy RSB HRINEHK Hhich
device 105 also includes an audio/video processor 190 which generates
alignysiagther electronic and computing devices coupled to a common data
communication network to send label image data and other information to disc
media marking device 105 via the network. Similarly, a serial and/or parallel
interface provides a data communication path directly between disc media
marking device 105 and another electronic or computing device.

Disc media marking device 105 may include user input devices 185
which may include a keyboard, pointing 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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30 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 procesgor 190 may include a display

_ “whi ol : S
o e R R e R R R P s
prmmenn_aidr@;m@t@tﬂﬂcﬂpgm@mﬁmﬁtrcm«ﬂiuoItémiiaregmedmmqa'ssing
I pHUBLPIACCHRG ORI IR ROGRE I TAGERIHED be
signals an udaio signals ma e communitated irom aisc media

caneridngaleddeonositecdispiiig deniking TEviecs IS RE disgiayfrdenieaci)O via
o SRR SR Mg RSl Elonen
videmlionertobiadistmniteci mmvkingidevidekl 05 may be implemented in an

appliggion H%Hkﬁ&ﬂ%%@é‘?&te‘ﬁf?%%sﬁ)th”éd‘@g Weﬁt&yﬁegfb?“ﬁ\edia
(not shown) typically conhects the 10 various components within disc
maikiig Aevided bvicaylbs.impipstanteddnraayappliegiiomspetifiesioiegmted

- f | tures, i i
e e D e T
vasedsbogrppieais vithinadisy oienis arerkiegtuleycEut®ermbreysiso bus

mEPHRM (éﬁiﬂgrﬂsyig% R B2 sRaE: an %F¥§Q§Fgmﬁg)é’§t%ﬁbhu§5§tructures,

~ processaor. Exemplary ODD Embodiment’Fig. n exemplary
inelbttiogineniitd MO DSy Sfe rMENTOSY owaNiroHeg, 12 TReberalsim, an

acken iﬂ%&we@&am&icabﬂicwpmlségpwsaaéfﬂgb%ﬁ@%ﬁh&t %ﬂg%ﬁ%’f‘ bus
S e§205, alaser 210, a photo sensor 212, focal 20 optics 215 and a voice
arebitestier v CMY TEgNie, Vidise 2pedissgoatidng slevissulSignaiayoiage a

S&&%r[ﬁig)vmpa%yﬁé%glsgp_tics 215 to move the focal point of a laser

beam generated by laser 210. For purposes of illustration, the focal optics
Examples\ceutpheasimaiports 225(1), 225(2). The focal optics 215 are

configsited QrdiavahskermpiafiusimBeRAbMc.IAFR PR)aRma 7 gisin
230 perpendicular to a surface of an optical disc 235. Photo sensor 212
indEtgrrlinesTaeliseioe stz ARignghelas vwiciPpiCah RiekidP ceRdit&PY)
aUhB SRR SHISRWUNIESPRSS 19 2085945 IBRBHORARsEI212, focal
surfacé of optical disc 235. VCM 220 is calibrated to
optics 215 and a voice coil motor (VCM) 220. The VCM 220 responds to an
input signal (voltage or current) to cause the focal optics 215 to move the
focal point of a laser beam generated by laser 210.

For purposes of illustration, the focal optics 215 are carried by lens
supports 225(1), 225(2). The focal optics 215 are configured for travel (i.e.
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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move to this particular distance by receiving a particular input signal. 30
However, if the operating temperature when labeling is performed is
different from the temperature at Wh}%h the VCM was calibrated, the laser

. e e | |
e A e St A R G G e ne
prap}mstr’mmutis_szgoalllmse@dngde B:rrtbmnpmns_ﬂite faigﬁeedwan@e(isn po§ition
C&f[%eadg;}egsfﬁé (3% %%griﬁq(éilcﬁ]g;ra&%tgﬁ proper input signal needed to arrive

z-axis position ‘corresponding to the "in focus" position.
Howdl@wearesonine samiso dinledtsnitantsy ibendeysivabtte sir lntthdo fdjtisersadjust
-gXi iti 0.as,10:] i . Thyj
ot STRASTL SN, deloni e fsef b s fous
offgthgraymbekipipiaded Forossamisieptheidizeaobeiteridinigepatsiiheateig a
d e e I loyy:gffici '
T e bl 08 S BBl K 1 fpcuse
lages maykive) lasssmallytoredasvi ofcienidistutiiog fsona itefeciseddaser beam
| f Vi or j -
R s O R PSRy reate
sugthreispoitigin dresouts dfisit wakie fearkisdnp susignal. aF s pvvidesaluesd for

arf"'éB;e iRl qriespiaed A g}%&é‘ﬂ@mﬂ@&e&ﬂ%[ﬂf‘@ e St may be

Therefore, variances in actual operating temperature may also 15 provide
achieved toyapiosiding factey isspanding: fogue dpfaaheabkiagerdigdnput signal.

T e B e S Ak ture o
thpe¥(iVR40TdIeEiR taseripARESHAL 2BUBE RRIABNEbEMNEHRIdRTGY alsOo
pr(B)W&ié'Cg ﬂ'@e&otgnﬁg%g the lahel sidaeds e pptical dis¢e3tehBerature

)DD system 175 includes a spindle motor 250, a VCM 255, and a
vagetifsller 260. VCM 255 acts as a sled motor that moves OPU assembly

0 adjgeeptya-pariunals yiakPaItoRy ohda5ksCbeBlsAIfigheciad onto

20
VCM 255 s calibrated to moOve to this particular distance by receiving a

(reftpatefaphpatabealigits. SiacesB4hayf sinisrlndaa2as a Jibe HsenReam
2ACHIREE I SEP TG R SMIRNE TS E D i RAIBLI G UaM foo prodcRean

calibrated for gain - in other words input signal (e.g., millivolts) per

iMagecthtin (akietsids, 24k wtihae optical disc 235.
The ODD system 175 includes a spindle motor 250, a VCM 255, and a

controller 260. VCM 255 acts as a sled motor that moves OPU assembly 200
adjacent to particular radial positions or tracks of optical disc 235. VCM 255
is calibrated to move to this particular distance by receiving a particular input
signal. VCM 255 may be referred to as a sled or radial VCM since 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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for example, a particular number of millivolts results in a movement in
distance. 30 A separate stepper motor 256 provides a coarse adjustment
for radial movement, and particularl)bis calibrated to move per a step size

) . _ VM 255 | G : _

BRI AT A0 S AR e e .

stejzeeinoretne 26 6ine GOBaAEE RO asslieptdieatofel 20 Misccatibrated fme adjust
. finer " cois .

re B 58 SR 1 o Rl TR Uer Bl guigrons of

moskbnatdd iforraquratied,insieppent gien 256mitrovesotheosienhez®ss by 120

] e TR e 86t P RO 83 s Bck BRI Bt
or mdVEmeanoby OM\ESBeiE ofivCAjasG e rirelBE piduatfdertrsy 256) is
afEMBE B R R e T0593E0f V1M ﬁléﬁﬁ ISCHNASERA BATHHY at a

operating temperature (i.e., a predetermrhed operating temperature gain);
paitadasopgiaticgdempenailiop érating affdeiérnicesabpanaiviy Empeoaire
| . . ) My
o B g eI e URE el g WPem.
respdot generaiscongolematithg@ysteen moplemeiiet. Ascardirigigd circuit

bmtr@lﬁggégggwiea%m%lﬂsg%ﬁ\Péﬂsﬁéseé@%ﬁ%@ AECTLMR g above with

comp essor-exe(_:uta le |_nstruct|on m V&flOU$ componen )
respeetl IG e MismoneRss. Pesking osyzeans 4kl bite ok mofeestndiagly,
orssA15.dj ed: ith,re e dige;med) 0G0
e P T ke el e T VHIHEsin
CanMisIgoessdoXiaeivdie 1astivicdisas feena iRy cgatpaneots jtored

in AOmEni Y556 piBeiuding §d§%§rt96}(9.{|%?'89ed BYShdre ?RH@'E‘TG&ié@éors
are 20 stored in memory 266 and executable on processor 263. Although

1lﬁe@i§ca§ﬁq5bﬁbmsegvéthemé§@ﬁtet@ ithehdisfy Medinbbdindec: sysiormntee of

FigPTPREARSOFREHbR)EIBBs 25hiCAf, G MR RRIB ARG TRAY 48D h¥or
may also be implemented as firmware or hardware components. In

firgumaie 1 A0spfritiRe dRodadmaskingesysiede 88 tef B0 1o control a 25
fotatie?i%%%wfrﬁ;‘nﬁi&m?d'&?a%%? Mi@é@%ﬁ%@'%@&,%%‘éﬁﬂif@%h«%r are
operates in conjunction with a sled driver which drives the VCM 255 to

steegflrdn Mmemory 266 and executable on processor 263. Although these

components are represented in the Fig. 2 embodiment as software
components stored in memory 266 and executable on processor 263, they
may also be implemented as firmware or hardware components.

In general, a spindle driver drives the spindle motor 250 to control a
rotational speed of optical disc 235 via a spindle 272. The spindle driver
operates in conjunction with a sled driver which drives the VCM 255 to control
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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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 mq\bed along the sled drive mechanism
9
0

WS o U e RERHAIE U 6105 2RO e 8 SRS s
MORS pastthbliag60 aroattblled such that laser marks are 200311758

205 MR Sa e DR R A PR a0 o
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belyi I ' f . itional
2 NG R e ol 08, AR A el g e
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ey o . ; N a
O B B e g e
theriasefob&@m 290 islmelataiharasag, thikedsasrs 36k TheisatiModilaiaiaind
Iaﬁiﬁﬁ#.table on processor 263 to adjust a VCM input signal source 281

which provides an input to VCM 220. Furthermore, another driver is

includedrif@nicMViEE 32 usalsieloaastcupong HE3 dbiveliss?GOVCMnMEM
. 4 whi . ! | .
SR SUEERHIBpR RRL A Tle e
Wil oS P AR Ly M&Vh_ﬁﬂ@-teﬁmmtmr&hémﬁl@idp:iuesi@riaﬂ@l uded
fo?‘@@ﬁiﬁ%gné%cﬁ’%@@u Igh CRftateg oRRyating é%fpe?r%?%l\h"?ﬁ\@te%ig nal
when the OPU assembly Is operated at temperatures other than the

SQiHper 24 wb@*amigvléﬁ'ip@mamétrf@WQwRﬁﬁ diffgrehsigiRes ces)faeneither
cURBNM VS 8RN A0 ol SRR AT RIGIUGS 853 read ngﬁ%rated at a

temperature sensing apparatuses 290 and 293. In this exemplary

PaRipidaTeARATGN M olesmEERiUiFe iasTatFafIhtsaa i afrobRRRS] On the
péﬁmﬁﬁﬁt%ﬁiﬁﬂiéwg@g%?@{g& %?59 a1 22Q ANEVEMPRIEH e OPU

sensing apparatus 29 to measure operating temperatures

asgambbedpeenesalaTival IPapRIAtmEnRiRELigha) e sallexiadpepataing
teﬁ%@‘ﬁﬂ;?é’ﬁ%?ﬁ‘é%ﬂl‘?% e Er 0SBl RUNR AP IRl NS 288%INd 255.

temperatures for the VCMs. For better accuracy separate _
Operating temperatures are read from temperature sensing

apparatuses 290 and 293. In this exemplary implementation two temperature
sensing apparatuses are provided, temperature sensing apparatus 290 for
VCM 220 and temperature sensing apparatus 293 for VCM 255 to measure
operating temperatures at the respective VCMs. In other implementations, a
single temperature sensing 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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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. 30

BRI TR AR na S R BPI 2S00 e OB e

another elec IC Or computing deVice to receive
inieréagedataforaitiabetditenioot sbovmiteT HateoiapritisgSeGicdsmetfavenaaser

N t 1 ATA d :
B R R S o e g A R Sllaching
periphteilodewdalsdeyicemiptdeiscesS BHbttefinesmine rstrogipreepintorfavarisls,
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otbeugibysioatintenaces, Bchawdhedranadati sniesfaseclitibe ndaheelvay-EE

s i Var ool intacf ; the P

L R e A A AR AL 5 Efne
EXETANATAPOIOA0FOisusecpmrRInd\ BAeitledage osocthddbreiBeRinMnant Aape
. f ) - duvialt .
o oA 58 ST e B e TR 00 G e B e
ATl dd a0 BEDAVRIY drciederdzDie M ed @D, révivitgserdabis, drives,

; g lerdise) lives, ) ] . | _

PR e S (IO, et o) IR A e Guper

flqperyorlriv erse(Folowdify aclduFaflidRs. arshtteniferature compensated input
signabyalugpprefyQvided ﬁ@%@%&@s 344 and255, At ORREALIRGIowing

temperature is measured a e input signals from VCM input signals
capglatinngsd\gre-tenReEt WecoRIMRENIAtenidepts sigivel aeluesrasetprovided

toPOEINRD 538 faral 9BHCS ALR,ANY SELiRP 1o PRSI IPRIAWEI and the

measurements are made by temperature sensing apparatuses 290 and

inages_igr@r@rémm téﬁMérmut@@éwéﬁ@Smagp%&éta&z@@%@Qmmtﬁ@& in
orggmm&m%ta?é{veaweeﬁfﬁe/é&hér?a%é_reear%im@gaﬂsea?ﬂ@@s agparatus

3 is place in close proximity to the windings of VCM 255. In other
embddRfEaitada RIS telviserangessepRIAgtapBaeatiBadeuday frnyesnature

TSRS, S o BB R
apPRIEtUECAA® %) placed in close proximity to the windings of VCM 220 and
temperature sensing apparatus 293 is place in close proximity to the windings
of VCM 255. In other embodiments, a single temperature sensing apparatus
is used for VCM 220 and VCM 255.

A calculation is made as to the effect on the required input signal due
to the difference between a calibration temperature at which VCM 220 or
VCM 255 was previously calibrated, 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 Calibratediemp is the temperature at

which the VCM was calibrated.
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VCM 255 was previously calibrated, and the current operating
temperature measured by the corresponding temperature sensing
apparatus 290 or 293. The calibrati(ﬁ temperature may be stored in a
non-volatile section of memory 266 and recalled by controller 266 or
processors 263. Therefore two delta 30 temperature values are calculated

for VCMs 220 and %?M(%SM Q%%I%m qu%ggmpeﬁggil%es each delta

temperature value, Where Opératingtemp-is the measured Operating
temperature and Calibratedtemp is the temperature at which the VCM

was calibrated. 200311758 12 ?temp(VCM)= Operatingtemp -
CalibFetteHeiE alS MG 1R paaitife PaniBYLIRiGHIRY BP&hdemperature

cdemeerature)doranticipddivkbolthasespediive YsEVIsT20ra8d|2RR. vElNGe is

resultant value is the voltage adjustment needed for the input signal

thgay¥okaQe1@MMEBhesieddrhdhE RRYCSIONG D@RddNaiaMgL in one

erfBeEthhtheheaiu® el e sherssintasifis e sid esistad eaI(CH et hermal
metal used for the windin_?s of the VCMs. To more accurateIygc?;gilil{{gaé af Jhe
ntire

COREIHRN AL RS RIRNETe (THEr 611 8 ReMBEHatiFE E e idisht

Vexstem (Db Viabhe Whdehiaindegangee thamigist dffeswndingveeer] TGR, TC
R is generaIrI%/ consjdered. To account for such thermal effects, the

e &P BHEERINAh P LS HEG SHSIRRT maﬁ{@ékummeweﬁge%fmore

thiypicalyesvitslingrmeninat RCidajdheralistethsiereninmouma isht for such
maximum limits for the TC of the system. 15 An example of a metal used
thET Al IRG For VM 520 b liBoLG oBlAYe 08 HICT BE o i igSIon and

mardfaetupitiod agrishcgipicstiderebhadolowingremadtion ibealtelsieddm, and
derive an input signal adjustment, in this example a voltage input

LR SO e AR5 P BEbt input vl i the
input/sigrkiapie 287 4s radiastaddyy theadariveithgvadue\at MAGiRtmRat'255 is
The follgwi uation describe readjustment, where "Adjuste .

Copedgel 6 (L6 roAUGRRE Il Sl DR o BN SE8 ol e Tigning

edoptbaignavalised inpdesignalridhgi28ihmdjadjastvieliagia thispekample a

oltage + Adjustment’, Input Voltage An example is the following.

VOAaREy IR & Pagie = 36 degrees 30 centigrade; measured operating
temperature is 55 degrees centigrade; and

Adjustment = ?emp(VCM) * (TC)

Each input value in the input signal table 287 is adjusted by the derived
value of “Adjustment”. The following equation describes the readjustment,
where “Adjusted Voltage” is the readjusted 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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TC is 0.393% per degree centigrade. Adjustment = (55-36) * (0.393) =
7.5% 200311758 13 Therefore if an input signal value or voltage value is
70mV, it is adjusted by +7 5% to arr| ata temperature compensated

valle glfa sy SHR S, ggggawdrgra SAOEREOLNIED ¢ is

position the 0 jectrve Ie s or rega ocus V
adjasteal fogug S¥sddvaineenadalie mnpelttdeobr mlnqomrpﬂsmteg nallaejostrbermV.

THTEH R g}@ﬁ&g@?r?@ &‘é%?ﬁ? 'Ptggfggﬁgﬁ'the@%m%%y s

gain measureme e cali rate temperature
ordéaetigletie is 0.426 mm/V. Therefore to account for this focus offset an

s e R e O o DEh 1% AL . e
iNGlodemiv. Heweyelt, signabatitsienentpdrayarxderitionz 36ltageroal(em)
o B A S S T e AR B CA B e
temfwmm@bﬁérmgyaemperﬁwr@dasrs@rﬁ%m&éd Trinsteefaref tasaccount
fof IiSTOLUE Bt rrsaa iGSREIRIBH téagogﬂnﬁiﬁ% Béar"%eé(?gn@%%{)‘tﬁlg nput

of an optrcal xemp ary process be includ

sigigl vadune. F@ 2hlsuet>kwmtﬁetm@nvedrwwmlém@gedwwm%mm /
o'ﬂ%%ﬂ?r‘ﬁﬂr}‘& 3Rl JYRRIONg Koy RRIfoumia E‘?&ﬁﬁ%i”@&nﬁgrﬁ%‘a'?&c‘ééfiﬁ&ral

temperature measurement is made at a VCM or VCMs such as VCM .
vazgentREs \Whelg. theT pesrtiperdaime efetkarésnedtdeaiaee egittigrade is

(oot%"dﬁﬁ ucl i%gﬁ?ﬁﬁ{?%]irﬁo% RO ABISH L0 & d Zeé’/EFtﬂe dame

At bIo 310ac IS ma e as to the difference o

fogstppelfariraalidbg fopessbingtideraperaiermedsy @dﬁée&tﬁ@@nﬂem of
draspRlock 305. This calculation may be performed for selected VCMs or
all VCM. At block 315 a calculation is made as to an adjustment factor
wherEithe3 ciewatian RXeiapasiuetastse ddteienedeof eelapetargioanef an

o feaM@s 30 EQeflitieRy (BiotalhsriicydeVitMuded in ODD 175 of Fig. 1
and Fig. 2. Furthermore, ODD 175 may be implemented with mechanisms
and functions for performing process 300.

At block 305 a temperature measurement is made at a VCM or VCMs
such as VCMs 220 and 255 of Fig. 2. The temperature measurement is made
with a device such as temperature sensing apparatuses 290 and 293 of Fig.
2.

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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At block 320 a calculation is made to determine an adjusted input signal
value based on the adjustment factor derived at block 315. The
200311758 14 adjusted input signall\éfilue is based on an input signal

=1 rocess 300 ei re ri y
e I VO et i oA dEfueq from
prateshes G0feithe bisdu vatliorisnorbasedibiethdnadjustfoens teitset dalieed at
bIB} ysq%determined for the VCM that carries the focal optics. If focus
0 .

set calculation is not to be performed (i.e., following the "NO" branch of
block®3 289ak G533 @l cisiofvis sede bekBB( flocurijolsad irglue Siyitalbe

IR T OAR i The USRI P BHE VR R Eiies
theofassoapiiag.v Ci1 tocpiaceftbet stadcRimiadjasenoph tieshedaestckedo(i.e.,
g . ey
o D e K S 2 MR 430 € pRICH e b a0
thipediusiacsinpplaigniibellng rmaebetparfoinmed signilesparteusudbagitcM
15 | lgglation | f i lowi
R SR St S A P 6 JeReRETE S 3 R 1P tne
cathspeading MG alpnaetie sladiddhertanenhadidsicad orek: igr to place
i ' ' ' dividing the f ffset
o 2 e Bl by the tomperature diference
calcufdtddanknd3k M@ITHie YCdiscitaiveiste ristiveietoinnutveionahzand

plGag! t%@%&?ﬂﬁﬁrﬁﬂa ¥88§g€é§&9§ ﬁ‘ﬂ%ﬁ'%@ﬁ iﬂngé%lé?)@f@rmed

added to the adjusted”input si atp e focal optics in proper
orifdbasdamtiubaMBRaE@mput signal value is sent to an input signal source

suchyy Y DRGS0 CER AR 90 EEMEAREY B lainline

focal optics In proper focus. 25 Although the invention has been describe

“Yirfarkjaagh §ﬁb&¢ﬁ¢<t&%)r@mmﬂgr_@grémdv@dmé‘thb@@b@éﬁjmg@jw%ed
L T
ingpbsignR AR Mesived bisidiuidngishr deetiasaliaahgiaigeniy dhe VCM gain,
ar@RIRIEIVIRG By flaimsdirvaniendifePsdded RBiculated in block 310. This
calculation is performed for the VCM that carries the focal optics.

The focus offset value calculated in block 340 is added to the adjusted
input signal that places the focal optics in proper focus. This combined input
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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15 CLAIMS 1. An optical disc drive (175) comprising: a voice coil motor
(VCM) (220) carrying focal optics (215) to focus a laser beam (240) onto
an optical disc (235), the VCM (220) rgsponsive to an 5 input signal

C(%\ ~a temperature sensing apparatus (290) that measures an operating
|femperature at the VCM (220); and a controller (260) configured to adjust
the irfput sighalaRBds | vafsendai veifferén comysisigtween the operating

temper ipragion, 1 p T.

optica g%iégd%@ﬂ ?T@gpo&%%] %%rg@m&%#ﬁwgﬁﬁé%ﬁ&s a
lasgprbdater(@i@ddotusnftsricdlsascri3optite MEiMIR2Q) R psfindientd an
- ' justed input signal (281) is further adjusted for a
mé%%ﬁg#ﬁ%gg;focus offset. 4. The optical disc drive (175) of claim 1

wherairiehpeiaipeeataesisensipgaipps a28qP dodiconeasseesa finstoperating

r | t 0 (290) and a second temperature
tetﬁ nsi%‘ga;gpggguf\s;?fgg?g@éﬁét windings of the VCM (220). 5. An

optical dxtidlies (289) eanpeisieg: tovaijetoihamapu\ignp( 228 lhathen a

: 0 rej pt herein the :
O e e OpgramAL (e alytl AR 5 Sfration
tepweera{pmpoHe NEbblidalHisc (235), the VCM (255) responsive to an

input signal (284); a temperature sensing apparatus that measures an

operating temperature at the VCM (293); and 30 a controller (260)
configured toredpystiche digmutsign 1 T334 wizem 4. differencteXikEd (220) is

tween the operating temperature and a calibration temperature of the
o) S R AE TR RS cisc crve (175 of cli &
wherein the VCM (255) includes a course adjustment feature (256) and a
fi ' f 257).
ne %O.IJUStmﬁrm]é E&t.‘ég? dgsg c?rive (175) of claim 1 wherein the adjusted input

signal (281) is further adjusted for a predetermined focus offset.

4, The optical disc drive (175) of claim 1 wherein the temperature
sensing apparatus (290) comprises a first temperature sensing apparatus
(290) and a second temperature sensing apparatus (283) placed at windings
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 that measures an operating
temperature at the VCM (293); and

a controller (260) configured to adjust the input signal (284) when a
difference exists between the operating temperature and a calibration
temperature of the VCM (255).
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5 7. The optical disc drive (175) of claim 6 wherein the course adjustment
feature (256) moves the sled (205) over a predetermined increment and
the fine adjustment feature (257) ad ts per a lower predetermined

increment based f ISt r [ t ignal ).
10 8. met 08 Qo w?ﬁﬂf%é‘%%%%&%?&%%‘i%h% Stk e il ess
ind@igg2a0tense agiostiaCNe@6E); (BE6)ndnthgtdmpeaaijustment feature
( L;r!frences between the operating 15 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 ratur S. emet

a6 wirol 08, (RS LTy SR 1 AR e e
adjistvieM (mpmd(Memmb‘s{CMe(ZSEed 1Q20%e lmmhod oprtgieteBmined

Wherel the sting is based on a th rmal co resis ce values
PR B o R T A EEB05 I o G L B o fower
pr2desriib8d increment based for a distance correspondlng to the input
signal (284).

8. A method comprising:

measuring operating temperatures at a first VCM (220) and a
second VCM (255);

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).
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