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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 forns of computer
readabl e nedi a whi ch provi de extensive storage for
digital information. One sitde of an opt| cal disc may

contai n dat apd, nfsc [5%(/?%\519/&%?95@% ﬁ%@ side. The

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

t I | ' - 0 Si
or boPHCEidRE st 5B AT SlsEdCT) RSB te rpelys s
(IAVD())pte ioadns o scmdutevaedd@mé)mecﬂia avmmimpmlue extgnstye sterede

f(Hp(il pgajllnt{?(rggt]lon n%&& %IOfS (%Pglﬁglun %Z%D%fntgk @aﬂ? and

ra\fetrbd no tabea dpthi sidd. The clath side mays be se&d golyedr matyhalw be
ser, and s [ ted f

Ritng, Mearae var BHEE ik dag BRU R 1r B Bt by
A egfcﬁ mpglf@ﬁd 81 recericel tf;r?nhbl |aloe| | sjde. emdparticllaw cdsest @
the data side o tica I, SCS. [ emer gi ng
Stdsc ROty PSS My R‘ﬁ(ﬁ%&é’ﬁm atﬁ'&/”dk?e'aggled to produce
an i mpgsHtien &ise dh@@%d)DB)'rd‘f aCeorAputanmaptiecasedlicsead from
configured for such I abel i ng process. Produci gﬁ?ﬁlp)c

aNAERRY WHts @®§3@§'¢%Pf{1@” PPRA S5GhiAMORIcE! DIBKUHHY
|r?dll,5d?eldev°wtﬂf1 tﬁ@%pﬂ@él'cﬁﬁ ereS‘?s whsigiréd @ith "ﬁi%et énd sensors

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

aQ/B éﬁ@'%ﬁr@ 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

25 i s, adj acent. past] I ' .
25 ChOPLBERRSO BRI i ek B et
p‘r@dm:é mmgetmaﬂhenm&suﬁmbf apoptical diec aonfigared fonlsaeh a
I%%qiitgg 3?{{%‘:635:?29 8’%) ﬁ@% Syt g}%@g% t&el?lﬁlngutzgcé(slswmh Ate
d@ﬂ@éf:tﬂ@ I‘curd;lé!lé)el‘ tHelgopt"EbEdNQWeeaf the fnmpomwrment anchfocusing
ut _si ta or
Al cous 8 2 iaref Deaty BaChertaims s eeel NG dné angesen
th@oﬁﬁ)&h HFQ tgherlefgr\e/CMv\hteﬂ anODIUnDUt s: gnfal is
a 0 e sle
agfaé@n@%ty@'caﬂhﬂ%“&ﬂsaﬁ VPE:&C(F@” %SE’Z\%BQ&)I 5 ﬂt'/%ﬂ as a
Pt M @hoved mbu%sb&btyhﬁ o r@amdh@ﬁbn tb B ospieAlthat

OptICS are noved to a ﬁartlcu ar focus OSItIOﬂ The

is/@miacantepartigarctiaghs fdne wplied dlitco %\Qé’lé a8 Ply may also

I%|§(?@%C9CM%BHQ?L‘?@(H tdsCHl BEud MBibr tHa®Madves3fochS optics to a
led. The calibration is erforrred at a particul ar

qaéﬁméarailsja@ce otrmenakie azsurfzkg@,eqfétpe |gc\;tg9h|q§cq hygjght above
dreb@bwMHadLRES ty8sR @l REEF iveah ankseling/i t¥he 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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is affected by tenperature changes. Therefore when the
VCM is heated, the resistance of the netal w ndings
goes up and el ectrical conductivity increases. Since
a VCMis calibrated at a particular tenperature to

nmove a particular 5 distanée based on a particul ar

i nputiosieyerala, VGkdtinelodes metat yindings whpse eleairieal eangrgbsty
|

SR A B NI A DI IR ey BV bR e

resistabcadf the metamlnd'mas egpea up padtelentricat comguativityi igergases.

i A BT ST 3 Hobib Qe BB 14 Ak pagicular

dendd BasedlOn AC 99ﬂtldﬂlég ||r)put %lg’ﬂﬁe oho&)@cebsntfngr fot hemperature

present invention optical dis dr|
RAGSss Fah dESHbIT RUFALE oA oo aamRT 3 S is

RRHES 4t0al eehSeratutasefferbpmopnttne a(EHIl@FHuloﬂatenﬁbérﬁturél'ha
voice coil notor is 15 resgqol:gilve tg FOBUt s%q, S{ K
RARICIRT PRVt SIgRR BAY eV it FSERpalatcupB. N et Srac
PoSHBR oA tHY 1B carksphiEE ﬁf@rﬂncbﬁe&&@@s%os‘itm voi ce coil

notor for an operatin nperature, and a difference

is céicéwmé/dab‘@?%éﬁg%fﬁf therRIesRNtAMENERRr at i ng
tenperatures. The tenperature differences are used to
cal cul ate adjustnent in input signals used to drive
SLPMMMYce coil notors. 20 BRI EF DESCRI PTION OF THE
tfggfedlfs@ldh?é"'lé" Had! %t\ﬁiléeeg%fjﬁl%%r'tﬁét' Qrie€LhRE $ndves
the ac npanyi ng ures ures, the
foesf optiesto fdEys @ (aspr beara ontg @ eniieal ﬁﬁﬁbé' he vaisgtqofl imeagor is
f F S
rE%?onslvg% Plget él@'}gls m&%&%é%sr é?gﬁ%@%ﬁﬁuféﬁgﬂm rsatgtéé A
temedratire cungasuremeheisdmade red ghe eoicef aoilemoter [forkan operatmg

IE T TON TNV e T

tePpermRasy iMhe ten@ewﬂmr@sduﬁmgncefspam Lmegrtalcamlaﬂesdmstment
control voice g motors f ‘8 eration of tracking
; 7y s

“&fﬂﬂ’“f B9RPIS Y156 dré‘(F'eﬁhe\)’ch)?l eratures, 30

according to an enbodi nent of the present invention.

Fig. 2 is a_block di ramijllustrati ng an exenpl ary
%EFL%SC&R?J'QWQFJH &ﬁa Néﬁd for mapping and

| abetiB%ollcfiR rd@td’l@dtdésér?t%ﬁh@f@r@%&h@écéd?ﬁparﬂf@@&es

i nvention. 20 is a flow chart

In|the Gguresi thg left-moasp digitshoé ad@f%@ﬂqeemum%ﬁrddmfés ity figure

d t
POEA Mifen TRERUE B LR ROAEER ol bp e
referérmg ngn@em:mmgu eged shrabighaitt elhet drawisgserie mfﬂence like
fggthhé%dachof &fmponents.

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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nmeasuri ng and conpensating for tenperature variances
of voice coil nmotors (VCM that carry OPU assenblies
and focal optics used in creating and |abeling an
optical disc. 10 Exenplary System Environnment Fig. 1
shows an exenplary di sc media marki ng system 100

sui t Bigl 8 i$ arflowretssuitlusteatiagch Mpeh)atate agjustmeant andlaksdjeg

vai,.ce coil r. ystem 100
p(or&eﬁ%eegc%orgﬁngéoﬁg&néborgﬁér% o 1} |e(§§;?t é\ééhg a di spl ay
devi ce 110. The disc nedia narklng devi ce 105 may be
i_ml 5 stand-al one appliance device for
Q%ﬁé%%%sﬁ@%a Alternatively, the disc nedia
gnkéwg device 105 may be integrated as part of an
optical nmedia player or drive, such as a wi

I
Conpga@ f@|l@/&|nggg)§c%swells Sliregtedy o \sistems; and m%ﬁ'\o%s for
Mé&hﬁﬁ@%ﬁ@%oﬁ%@n@@@g P té’rﬁbér%ﬁ]re diafin@s deldiceoil RotTe

ohto a recordabl e disc) and/or a CD-RW

(YEM) rteak icoen| @PHi Qigembﬁﬁé ads f00ak APHCD B'sAd IR | HgRHNYy ARG

o de integrated as part of a digital
verg lo@ gégs (DVD) pl ayer or drive which is

Exnmpmfeﬁwe@m bnvietsaiendn optical disc as well as
B e e
nc@sumeg;)andagfalubmtmgedpmtovarlegd faluas aihd vaiey coit imagornt o The
d I

iy Sv58n iof helBeR st itne GRS 6Gke RS oHB & disbiay
devicki 00r eTheidish raediasearkingddeseres 005 madzaqatumjemented as a
st wate AgiaMoncidie Bt Bpelid At uhedR, rahaiBly, e g
ki ® | raarRingWié\ede 1165 anQyErblepiFnG@étedm‘rpanmﬁan lmpawlaneldla
system a CD or DVD dr e integra ? stan%ar is
R BiEive WCA a5C PR P st G Paydhdb apie yhich
msre‘ﬁfémécﬁtoduas&l)arpb@ﬁt%l dis8 Gsansll &9 réc@ﬁd)ddteront@aoblarw (CD

nber of simlar enbodi nents. Disc

raeaae 105K SAIBEIA FURY s eats Gioe TBPolseaBrYa

njrirﬁlnlg%ké]noe ?(55/ m%fy A8 & bERREERISPRS pafWTtd @lblt@lf\fersaailﬁidlsc
process various instruct

(BYRY) mﬁyef RE d@\tﬁawﬁtchdﬁ iraplegnestedria dake! ﬁﬁr%“ﬁ@f di%fo@smggs

rélc eth&%nfLQED\gﬁq‘% W@Mﬁ' QVDQRW t[f\/[@ll@Wd@J: %ﬁ‘tHéJrkeC An
corrputl ng devices. D sc nedia nar Iﬁ%?iﬂ evi ce 105

Gw;zalbeedmml@mm ddvaii(epticahde\igesiniiay berd read from and
co nen f nc
FATHIOE RS BBt 6 of e Bt oM B OB F6PO),
immu\ded)h/\ﬂthlri thenepiicaey deSde( és gonfi gijremwt!me Ieserrremé S@ﬁs@rs
rea f ¥
AEBfenforegBiS dnd Prithg s gl WPEIEE opubsT ¥Micee may
mgm@e ofbr mxgnmete @ standfaiwrteabudlet(alba@eyete\mmlcl@ is mpﬁ'lwr%i
ard disc driyv e

PRPrERah & ebisSarcg oy Blo S BtA o ot
ddukenenthe a PC (personal computer), a DVD (digital versatile d|sc ) 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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10 one or nore nenory conponents provide data storage
mechani snms to store various information and/or data
such as configuration information for disc nedia
mar ki ng devi ce 105, graphical user interface
informati on, and any other4 types of information and
desica 108 am@atonmnwpmtawwwnauheagmsnc@noup@r@pntmﬂ gevices.

k d t
B 08 5 AR YO BL Y SR R L 988, of o
rﬁém@lyocﬁrﬂﬁmnegtsarwanmImrgf Wlalplablhdllilde esrandord aqcags memory
(RABR o D guiisC 110 epe Seyice| 2, B Ao Nalbf HRRRG! 10 198"
armx)rien&l HeR &F 4 réaavaﬂﬁn@wvm@maom 114;5 ﬂm alena@y, EPROM,

%I enented as a pernmanent nenory nodul e stored on ROM
OMpgtcor with ot her conponents in disc nedia

mar Kpig §emgecdehite 1%% clid€ AR aped of Plaghelt ©F @psicdl
115. Fi rm/vargg 140 i s y?gmmdq;?dpg? tri bﬁ ed

siprage meyics. sfikiasg? d@\/‘? C168v& A CRAGIRdPRS: o?)é?%ﬂrp%ﬂg

éﬁ@/&rh@wﬁ@a@\@ﬁécﬁnpd&ttd‘é& oS @ Dedl VDHRWNEndend ke 10he
nd contai ns progranm ng constructs used to . perform

@l@dﬁ roper memﬁscomsomt%sawﬁq drya ﬁ%@@%mfﬁéaalﬁa‘saﬂét%ﬁ
VARbE&s EHH‘BM | 9R4/8t %‘%&%‘@ﬁcm cHigBldtioRdinfdimation for disc
non-vol a nMenory execut’ed on processor(s)

riddia nwarkipg devude 185r graphicel usevinterfarsrinformatiem@ngany other

TR SN B TSR it 6
rherkihgf dedde 108at Aliemative nimpiérhentatidres appliscc atedism marking

rogr to.interact wt Vi
e TP oy QU 3 dd hEpR6EF IR ENE ki oS HnBB iy o5
rAay #leklde aBshgAb&PE differirigomeirdaly campbnerge tiarotessishgwn
application 155, and a print control application 160.
BRIt Hernore, it is contenplated that VCM gain

meas i gmelia rﬂ@rﬁln@rdévﬁieof%dnaﬁmﬁmﬂe\wﬁra{wdre compongnt 140
such as non-volatile 200311758 5 ne

whieh i MRIADBHeREH 3 pew%.mﬁfﬁwwﬁﬁ%ﬁﬁ%fegé@ 3Py 135,

SH QS hthér BOMPYAEE 1ih &diSE Fhd PR MakinGANVISH 105, RGbh 1352
VCM gain neasurenents are inherent to the dp%£d1e| cuha{ed

W\nor@ﬁaofs@étqwﬁ%cw 1. rfdmawarg 149 's PRROTABRMG st
@%ﬁil g% é?ﬂﬁ ABGck h@sﬂé"@@@(dlrgte !S’Pé‘r@'n&%opﬂhetm#dware

rrper ature at he neasur enent
wittsn m;temema readsrm] gevige 405 \a@m C@@taﬁnmw@r@m consirugts

LFS%@% ¥, k50 grgtu%'ﬂ'g\' at 36 degrees centigrade. The

eS|gn app ication 150 generates a | abel design
user Ari openafiag eytFn 45 add opeay mwedampatjpruwgt%nqmy

%gé’@é’\cgﬂr@g&%ﬁk e é)N 934 %nﬁl&e@uiﬁﬁ §? 9 % to

ere I'Sc ne , Suc di sc.
p!kowslera mmtims pEwirbymerix tA runtipie ﬁwohmgbfafctytates extensibility

R oredRmadin oI R Afing SAARE, fichbpsy AT, ofned
theggie 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

on the user interface 170. The i mage processing
application 155 processes the | abel inage 15 created
with the | abel design user interface 170 to produce a
data streamof |abel image data and | aser control
data for labeling the i ragé on concentric circular
meracrlys1m dn diestainredibadimends,, VGM gpini ogpseresents Aep are
ti e a I
TR g uplivobll; sPUHS kP IEARTRL" S neFIs SVEM! g
meﬂsnremmipe:de mererdgartbe edrticatao VIl and speaifigatiy relatedgo

chann K ( . yvel

o S e g P e Bt TRO B Al e 9,

a?@ﬁﬁ@ Iﬂérﬁ%@ramrié @t whicht the eheasufdmentdedsamatie e Am emynplé;eij a
ormatted as | aser,  control a nt e

VB4 ReraRe Bl for b RMRRRISVCR! ISoldBITTRG 4 S CRRe

cgp,{ bhg. device 105 rendering a label on the disc

la. 25 A label file ysin nma oce
appl il B8t [25R! f@é‘gﬁaﬁpﬂgag%e@ &f% #ﬂ gﬁgﬁf’qgfj??'gn dser
|ﬁ@ﬁ§é@ﬂ¢@\‘cﬁ%§&aﬁoﬁ Arzbrag! dedfce26@ ﬁdx_rh@vhléﬁ ableepmalytcreate
cont r ol plication 160 whi ch par s%s the | ab

fi
A BbEl0MAG810.be BORPIRA LB SIS, St e gargal die A
(RBPGRAY) Ep&cify fe%" é‘rblthfa%clﬁ%d@aibr%cﬂlgf&hat @ddlgﬁiﬂ photo, a

streaned to di sc nedia marking device 1
ararhik oasymbel, @ﬁdm@ranpsrq@mhﬁg thergof wocneatseine 'ﬁ@el image

otnhtﬁ?l[ljg nﬂférﬁcecﬁﬁt rol application 160. The print

icatiron 160 determ nes the radius fromthe
hub dhe mmedpmeeﬁmg haprlicatian t16&cRrocasaest Hie label image

c?é'e;%g?w{ﬁ%ﬁ Iét?eglﬁeggﬂclisrégmtéfﬁc%rﬁd‘% bRALLS a difta gﬂgam of

rac track spacing are determ ne
lawel nnage mvata)bnamn wsmoleiatarbcm Iab,@ltngothe 16BIE ENeFaricABLIC

q\ﬂ%@%gctl[qa% #gaa%c.rﬁéallaaélgr r%rg rb?sc%ns a hexamaple a

doafiticusl tahe IRGE kredr greesipend bluej recrtaragutamlaslien gt&phscysft thmn

S 1998 BEVobe (19T TAPAF ek SRS AT &' PG Bl

HafRGs 8ETNY BldcRS BRM, ivvaydntaicdnd 31IBw) nerdgrayseaikiargl then
devi ce 105 includes an optical disc, dri é(gD%

RS APECIIVERRO {2 fORRETim FIGHATERcS. JButide Sireahmey

H’@fo'fr%a@éﬁ 8s $adet @Gli?tr&fdataiﬂ1 éﬁd&ﬁaf@@la@g(ﬁen%d wﬁth)btrrealcontrm
disc), so as to produce a i mage on

wrﬂ%m;s toj caatrol ihitsise @iea@)mawk'ﬁgh%evm ?%Ienéﬁﬁf&g aﬁ\t@' on
% 175 is described 10 in greater detail
erel n below with reference to Fig. 2. Disc nedia
mar kiAnigbeleiie ceingOB1agaprocassingranptieatione! Snmay pergsnerated.

AR GR! fsoébrhr%pﬁn"cg ?et% &%@n%l‘léﬂbé’@iw@ez ';ﬁiﬁ?%ﬁﬁol

as any one or a serial and/or ara
nwdleatfoachO which parees &wslapat Bleftaceontrahg I@W@gd?echamsm

A\FetrH\chvlé (}/'émee&frégﬁmc%ﬂgm%str% n%){‘ eéf; géb(é’f%téafand streamed to

onmuni cation I nterface W ss interface
tbeamcemeﬂlas ovanidoy alemge Kiddgonre tragle al @stime fpegrqogssing and

lggé]ﬁﬁg(?lthrough 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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I nput commands and ot her information from an i nput
device, such as froma renote control device or from
another infrared (IR), 802.11, Bluetooth, or simlar
RF i nput device, A network interface provides a
connection between disc n€dia marking device 105 and
applitatian ciéAndetemeines whigkht Bbekindgec Hataowil| gapiespethéq each

rSLeBEhI Yl ANGE OFBLIE It ABULERS SRHB! £kl tarCRIED Bre

ni cati 6N net mage
specfiat firera cobrdimate: isgstetro witiesz theredheente liraglad daicke are

h
dpipert o e B e, Pl Bstation B e Ui Miong sacn
r@hpre@ﬁ\té yaclbet}/\een di sc nedi a mil‘lél ng devi ce 105 and
ther electronic or co [ evi ce
T kDiS BEdACR g5 Db JAESIRSEN CRlicd] dick Plud T9RD)
gfé\leﬁﬁ TN hitAFhaydse BorfRYRRPIobroMenlisipig rigk ©.a surface of

| ectabl e controls on a user control ts)anel and/?
aotlife mefiz ishi SRECAl SliSCht & a8tto\aredHcea datiel Image ©n a fabel

sbl%é’er Rt "3939' b?ﬁ\erﬂ%ﬁbé\ d@ kiRiogeyéysterd 476 idPSscribed

medi a' mar evi ce al so i ncl udes an audi o/ vi deo

'rpgr@@t?gsf)@ta”lmelme&w yéh&fateé@eaw §ist dy 30 content for
di sphay, ?Hedpé %’Arm’\ dgM)i&e 1béomagnfﬁlnﬁgp¢rﬁc§\§®5 oREdbO more

cont ent or prese tatlon y a resentati on deVICG
couhurisation énterfacasr EB0syleighk 812y t(emﬁ‘tmerﬁmiﬁﬂfis anpene or more

of B gﬁ&’/om%?%%?;(?ﬁteﬂfgge ng fteta28! Ay type of

ont rocesse ay cont ent
netveqrk aiptecface eap«bm;h agyuomqes/penofzoommsathn l@lfﬁﬁ‘p@%ty A

I LH I
3 epee BBt AR Bbhfe TP o5 TpLEcER o
imgut cmntmaraisourm omemdfmanatlodémnpaooemﬁldeglcec emjoaerfmn’c ]
t Vi deq,, Si
g eont riRree g J0M ARral dararea I e g HATReD o

siffrart RF dﬂ\pﬁ,ﬁ)béylcde\ﬂk ﬁ@tvébll@mtelﬁadé pmquEs (ar emtinection between
frequency [ink

t d I k
arwg{ed&vmenk% S Sptia wats PR RS ekt Yish
bRk - ot!‘?tlart BrRUGHNiE ANCSRPRINAL 8éVicess 6o®pI&d té Ecommon data
conponents of disc media nmarking deyi e rg m%é t% gi
dormpherieatioacatworkro sBp 168t TEestie PR Gther gt 1o dise
rﬁéélﬁ%;{ rkinedce TNk 198 AbMbrk. aSﬁMﬁdrﬁ;vmam@la(émi/oerwaﬂél

typical |y connects the 10 vari ous conponents Wit
infeFacerpitviderakiaty c@avcalivs. Path<q) vnbea%eewragﬁcaeed'a

rh%@n?'?er\'/ fgch O%Sarﬁr%o%er?’é&roﬂfc cﬁ‘%n?uﬂﬁ@ﬂ@%é‘é types of

tructures, 1nclu bus or nenor
cont Dadd memaan}:aekmg)idewab tﬂkmaannclad@ iser Hoait dgiiaphiles

0Ld magcpuyéeo%q{_ee{?#% |Hﬁng3§¥w8é édé’c@édlgEént?éls HS user

I's¢ ‘medi a mar evi ce
db@ﬁohmnshaamﬂ/ar ollSersyrsﬂoeawbus ¥ tihtesadiowith pra@éegzsdﬂpl—'t

THEBRIFLY S5F T8 ChRE. ke, 305 0 TG A ERAG eyce
1OBDakysinelodés an actiotedeocapraspssaral 9pivdien genenatqsop@play
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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assenbly 200 that includes a sled 205, a |aser 210, a
phot o sensor 212, focal 20 optics 215 and a voice coi
notor (VCM 220. The VCM 220 responds to an i nput
signal (voltage or current) to cause the focal optics
215 to nove the focal poirft of a | aser beam gener ated
displdyagevice2100. Fodisplay mostreliastmay badmplemested ah@ grgehics

DBeST ToRpRiSRr bRy paegy SHaRRTarded brocosein
compenent26 @rdpesst urnenmagést idefoosighalp @ndtaudia siggala may be

axis 23 endi cul (PWre
Bisturizaed ToRTES: P miafiufy ues 0o e g 1 1 e
adXRE (rath® freyuedyg linknS- videof ik £bmposite video ok, tbmponent

I beamexists wth respect to a particular
Vf‘%@i'ln?(o?{ %hert?i’é‘"éru‘?mgn'fi? Pical di sc 235. VOM 220
i's calth®ligh elow® sepBiétely Osdhié Sof ﬂﬁétdomﬂofméntil of disc emécyla
recei vi ng W%artl cul ar 1 nput  signal

e e, 1 ek De RPlEENL b SaepIcAROT SheRd Bidsiated
cﬁréu@'(/ﬁél@f erﬂ{ddltforngw theydteARRIsahbf %@Vn)mplﬁﬁlyt Enn¥el the

was calibrated, the | aser beam may be of focus

varipese CAM@PRERp ayithiny disgi @eﬁlésm@rkm davice 1Pés uftSYSey pus
rﬁi&ﬁbe Eineaieachs dHRUr rﬁbr@%'an{{)lﬂ §é\%‘ré’lft?pé§ofdd®%#@%ﬁﬂes

bel ow, an adjustnent is 20031 nmade to
indviemsat memary t hies coramaRMeR mnﬁ@lfeat W@ eParipheradebus. oan

at%ﬁélggé%dquegmc ﬂperfr LNyl siddin nSﬁ@Qﬁ écba%ﬁ/' ﬁf‘ibﬁk

position corre pondi
a‘rmtestUrqzmswturtblermbkw\mrm meidia mrblngrﬂﬁymerré% gnay shane a
e to further adjust 5 the z-axis position

be.cgesd ol :
SYBeILPYS WL A 9P BRSPS def ocus the | aser beam This
H)@mmary@mlﬁmbmymbm provided in order to provide a

oxampie 2 TR PR ShIPoTR; S %5 spowr

ih gsad ThaseDDaystem 1136 isolabés tam aplicav p&cﬁk‘upcuemt(OPU)

| abel j a def b

RPN IR lRes BN ALE & es" 2 0n8 MRS ALy oca

dpYs 1 8aina al%léél@Bll fiosdraQvOM)240. oThé /EMNRA0 redpainds to an
mar king a surface, as to provide

Iardftm@ (vejtage of Pwasnt) o ﬁ?\é%i—‘emeel%ﬁ?heat'%n%lﬁn? giove the

fﬁ&ﬂ%lr@Bf§@ése%¥a@%enéﬁéﬁéd3lw%sby2m ovi di ng a
correspondi ng focus offset value for the input &[%I@S

Thi s FOf PsE0SE8 Qjel"tﬂ%raapg otfﬁyis?Pe'aPPtﬁPSd%}%PFﬁ ﬁ%&ﬁ'egt
s‘ﬁgbbﬁ’é 3bb0N SSAPEr qﬁla”f@cé?foptl&@%y% cbRRGREQTEE: travel (| e.

I ances i n actual peratlng nperature may al so
geliusiindet ef thedacal poind) al9ng @ha a>@§ #S0grerrendicridr e %&5&9&6

d?'?antél])?tcélgﬂg@ﬁﬁgﬁﬁoto‘é% InftREs agﬁ’s"t‘é'ﬂc%"aQor‘ugS Z’ axis

ene aser 10 an directe onto
Z&Ogeitlvdmlean dln)foaJSI abaditien dbthelaseiheapuexists wilht respgct to a

pdirﬁc%lgrqg% él-gﬁ%n tﬂ%%lﬂrf?(,eea&a op%%?l cﬁ%@é‘éﬁvbﬂ/ﬁﬁo i'g%'fhﬁraté?ﬁ%

corres 0 produce an 20 image
robve He thish edartiute msarme bheragpivingala diastisulzg5inpTheiamEh

lif%\@é\gem it SPShEF Rnibet B Re AP4tRing R pefonfieY i€ Atferent

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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control l er 260. VCM 255 acts as a sled notor that
noves OPU assenbly 200 adjacent to particul ar radial
positions or tracks of optical disc 235. VCM 255 is
calibrated to nove to this particular distance by
receiving a particular inp8t 25 signal. VCM 255 nay be
maseetorasthpiensats far tieeehange i tinaperstore i1 piger iq defeBuingdae
e I di e
pfBREF TRl QPLQ oLl i 4B6L | ap. m%gggblégegﬂupgfugn position
coleeg)qnd'mgltblth@hmﬁ)cupeposmmrerrent (mcrons), such that

If gr aﬁ%rég in gprﬁ%%ﬁ%ﬂé\ﬁ%g@“% gée dg%.lg%dlé/ ‘P(% tflﬁtﬂe‘?sa‘d st

tHDE-@KkisAadsitiphosd deto entmt@nakb/ defousy tfmllasérobearalediﬂls focus

t d | { br at ed )
BIETET e RSB APt oL ARh9 Bl 38 4
mMéehihg Mxer NEbuigesimple f theaizadifuisé vibivid spots 2%ated bha facused

t t d
5% SVAvi e BT fa A Bs enbleBeuta s e PFlisdd kS heam
ey b‘élhéédt@td?éiatb@ |@genasiblecspatd. | OB thé nmrlengamser Fay create

exanp ste r notor 256 b

SGER GRiATen BpmatSCIaAl BRSTATARG 3 PTEBRIFRAS Provided pERS,%

ahsadi@été@rf@é@dof?ééﬁ A pratertefminBg @It ,of wbars @f‘ftemmﬁyObé

novenent i s requested, stepper notor o

a§h@ue<2@5 PEgviding ascwe@para@ng éﬁﬁﬂleqﬁﬁ@t vRlye & th%éﬁﬁhﬁ?é@?ég

THRV 6t tGSIU ligd %\%%qulgé’lﬁlkdéwmﬁ'lge@‘a? frfRNGalibratidf téb&raflire of
novenent e., fine adjust feature 256) is

thaef Né‘d%edlegrefoa;ﬁpéarmrm% iR egtipe PPeTatingglenPemturecmaysglso
3vc?ea| | R gl aﬂ@stel the? Ju'scéﬂ‘s@f vARE" BddeRdor Qﬁ@%rﬁbé’r‘é&re
(l.e., a” predet rmne operating tenperature gain)

vaoaweoeer var| ances i n act uaI operating affect the

actu 7 r r

be. i ApPoReReal 40T SPnePidCB it e B g areEla B

(eebtied adn) o;nlatbél yide i snface @4p afaptisalddisc 888 edlheblaser bgam

240 REelsp FsRg oS dEr COIRBP 0 TS Yo HigHl,on

iRBEE 85 telaFd 3idedr4 5sfakE ptiday disc 235.

conput er/ processo t abl t t]
Var | 808 CHORBAMER &7 SIGERE S5 R, S8/ 255, and a

BhesRT3eh. 2MiZB5tach 0k |sléd0rﬂ6t06thaﬁmfcﬁ/e@fORmessembly 200
processors = 115 di scussed above with
ST PR 5 255

agiasenhicapaltipakiagip! Spsitians 20BagsS Ofpﬁ?pélcall
gﬁgfl{;ﬁﬂea 86 e %Qh%gﬁdrﬁcdiled@gﬁcé/ BY AéddivingB l’BéWcula?anut

f1rmare di sc nedia marki ng system 100
signaki YCM 259mayeresrefBrd foras a died r sadialsWe McRinaeet pr<>§|d@a

rﬁ%\}e\ﬁ% iRk ?éﬁlﬂdrﬁneec%r‘\ V&ICMI &5 @Q&%"eoéaﬂgrdtéb FGR TRy —
execut abl e on processor hough t hese

qtltrﬁrpwr@ﬁtlsptatrsegmaérﬁe@semt"é/el@)npqrﬁéowgentz(n@?feaa)i SRR t%%

5P tx%rgﬁ é:gfg?f?&%}t ﬁuﬁlbelr%g r'nf‘waﬁﬁr%){ul%&ﬁw aen(ilnovement in

execut processor 26 ey may also

distphearent ed as firmware or hardware conponents In

gene%a%epﬁ‘?atg@téw& rRbtbY 856 BFIWRS 4 B6arsBidglisemEmt foF rekhd)

to contro
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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25 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 contr ol
radial (track) positioning of OPU assenbly 200 with
respect to disc 235 along 9a sled drive nmechani sm 275.
adjusé fdadioe| 457 icatitratedrto adjush to atﬁeesmgcemﬁ &or examplepi
SS [
IR Biclorrsis R B! SRfer 27 152 Hicrts SRR et
feitae 236. isl nalabrbtebefqrng smplllanmteamerﬁn wheine 80 o égrpm &if

SRERIRys J685e7e0, SRProT FuotbCaRR R MRl 207 oy, 120

ngg%a%lz?rﬁﬁfrﬂél)a%ufﬂféétem 267 dlesés the giers205 back mn4a rhlmrdmsc
t st

[ asol BN SAGTOWTIEI AR WeberS L IR SOLRL ate e, 208 df

ARetelye Rhhpetatfe |cﬁ§ﬁ%esbeﬂfﬁé 246h bPVOM 256 ik aﬁﬁlbratw ksa
corresponding to a |la i mage onto the |

a i de
p@ﬂmgﬁf@pe@t@ggemgggﬂt@qedh@ pypregﬂgrmlggg,opa %{;grtemperature
%ﬂﬂt hWevel N8ridtdes VRBLOQBI Goedatnyt et ihe hud bainl asam.

eam 240 to read data nmintained on the data sid

of t He 96petiabasontigiler 2685mandie {nprieFeated; as p"’on“Ptlegn%U’”'t
b%'éWanE?bty ntgh§ cHRbMatibll8f ¢dbRashRsoreHe diséUseed abdve with

beam 2 certain cases, the sane side is used for
respest atndthe| d5@| megia m@rngrsystam 18I0 vENig20. i Accordingly,

éoﬂ%% d%GéHTg?}% éraggeqﬁélﬁf@é g6gproa_@fso}/c¥|63drf‘oVerprd)c%ssmg

exec ssor 263 to adjust a VCMin
COMyME /(5 0CaSSer- e@putam mtrpcmnSdfe@naﬁarlpnwprrtp@n%M spored

E W %gﬁ'\g)w b8 M9LAehr 965 %segyp{cﬁlly gﬁale lbﬁj%re gf/lrthé/ gMcoééors

Xecu € 0n processor
Slisgdistussed Laboee 2/th nelpedt tprtoe |dc$@smadia| rn@rlhtngt gy staov 128 3f

5P B, Bl 8 B T B e
f@mmtalre: 4@ of dxpenwdlaﬁ@atmg)wsmmnéo of Rigy éf or e i nput

S|gn | s ar ased,on the art| r cal ipra

oper ivﬁﬁf f%ﬁ‘b’éﬁ?%'m 8. Iaq% VEE s H’ef h@qk&qﬁcﬁgg%%b?re
dtSre@PAT AEABNADEE EdAe ERSdUtfsle QinhFrfocéiw 28%e Mhothgrattmie
operating tenperature may re

t.in fer
GHMACAREISs aTE o FFRMALNRIEIN230F ahl§: 2558 ”'% @)eé-?aﬁnaoftware

60%%%%&“§t%%oafnem%ﬁ'ﬂﬁy B8 MHdeER/IUBDIE @nS;ﬁB@ésIs@r 263, they
appar atuses 290 and 293. In this exenp

maypplAdetiaplemetebas @W@rgtqgﬁ@rd%ﬁ@moa%% Cat uses
are B Gehdel a ngme%raﬁwredrﬁs@wg piRBIRABII 250K édtrol a

erature sensi ng p aratus_293 for VCM
r@f@on@i muofeop@@érdm 2P vienpesrindle @92at Theyspindle driver

{pee%)tg ari d/rg\/%n ith LLIBG %r.k/éMﬁeﬁ%@éé ﬁ’lBSVCIﬁ 2%@ t8icBEtr &

Sensi ng apparatus nm used to determ ne
rgéﬁéfteqck) pthqtlmmgf OBhprasemMbieg0 wrth reapegtigsdis¢gpsS along

5’%8 %"nvé‘?r%%éﬁ%msf;%arlgtaelabélﬁgﬂ ?etnlx‘érﬁat?o?ﬁﬁ%e”&e% 205 of the

at uses are ndi ngs of VCM
Qﬂm BBEMblySPRT isi mqud alope the kleg drivapeeciieniser 275 to various

ﬁﬁﬁ‘&iﬁcﬁﬁ&lﬁor@cﬂ o[bﬂéaﬁ %‘?sctﬁi&

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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the controller 260 and may be stored in nenory 266. 30
Conmputing device interface 296 interfaces the
controller 260 of the ODD system 175 with anot her

el ectronic or conputing device to receive | abel image

data or a label file (not $hown). The conputing device
writtear atades@glaposztmst)@n ithey diseeAde @s e dabelTsiele surface 245

r‘(,@\?e\é ace ngﬁrbglﬁﬂgg‘mb\ttachnent Packet 200311758 11

IS one of many small conputer
par alAl laseradrivee comtrolsitha asivation and idensity Af tasee peaiv Afdro

V\/ﬂ?@ i &%&é ok %?cirfsd%é;%%sé I %%%%ecg%%grlabeﬁg eé'[]rface

ener evice 1 nter
Z46r Additatalin gthepaserpdre/eabouteals ¢thees activatiom@aod emtens@OS’I the

45 BRen 00 ERHIoR oA TR ane o1 oie 2 SRR PR

285 PRYS |ﬂ¢éiblsb Cﬁéélﬁﬁfe‘éi duehthatehé RiatPsidal2l78lpasses over
Interface,

annel , 1EEE 1394, USB |vecﬁ
t'seﬂa%ﬁr bsas) 24%ndnﬁcﬁ}$amrmes KenpimesSide H%%iﬂ&or ata and
ISegt i on protocol for use on an ATA interface so that
and ta drives can be connected viag therhsavr?M

ATA éailiveript ﬁc% 229 As gl édedt among ithe driyers &b
d%if?/\é} 5&%e889BdH Protf&dor963 @Pa&}@f' éjVCWﬁpu%rﬁé? gen@dalse

drives, CDrewitable drives, DVD (digital versatile

vm|gr¢prqy|deeea§1 inpefie \GpM\229, Ew‘g;*@fmoqq gﬁggheagip\oeggs (né:ILtged
61 (ﬁ\ﬁ'dzé‘sse%%%hablg% &)F&elsé&e%f‘?ﬁ@téo%é% VN iRput signal

processors m t he [ ow n
svalaeu2 8t woidh. prNooﬁes emrpmuatm\r/@l\/ta&?@eh‘@at él@nalﬁ oAy ke gitkar

c\ﬁﬂJeH? Br oﬁe@é OVAS ?gcués%dt Q/C\I(%V'ﬁz Q?%%é caﬁ?nja@ at a

operatin ure 1s’ measufr eé and
Eart}}rt@drso;ﬁeremg/mpapwe sthenefbes Ut amal@eareabesed on the

r,di
otET oG BSfalinh "ol fure 0 Hhal®r i, the, 0P
eﬁsematyl isg openaey at ereperabses e:irrmrt thaar meneaiierajgd operating
t 290
FERG 1oy FNpaT QIRRET LBIATERS T30 NRParag 9dgsss
IOI SC@bdr@tlr@ ?ﬁeﬁn;ﬁé’rewlréﬁ twrd o réditf \Mogglsm@ﬂp@flfatl}#éll\/! 2M8ing
n ratur e a rat.us | S a |
SresurroRtreg 25 T PR RIEY Mol A SERNe A e rLyre
e | §tu\s/%sM %Ig r@%%ﬁ?%tsdt@eSMEmamamtm for
| S use for an i s made
WeM; 224 ard demeerptuss SERYNG ARRRTALE 7 A%%?Rf%@%% i measye
5&réd7§/t‘éh¢de%t@fé%eatbﬁé V‘@s&écﬁ‘vé@bw alhi GtRert iRTERSH@ttiGhsata

CM 220 or revi ousl cal i br at ed,

single t tREpeaturensensing fPPaGtise m%r be weed RedeigraiRengenaid
t%%gétﬁﬂ?_qgﬂg@&t BEPRS AlHY &/GR8S| %ra%ﬁﬁératéé%ur%%) Séparate

al1bration tenperature may be stored in a
tnowerailrgt Sansingeappiacaiussts arermtaced atdise winginasca{| M@ 239 and

\ggmééé e%g?&ﬁv@wp EARRT I0hBe gﬁat eé;a%pﬁérﬁérﬁstaw ggeédato

ure’va es e ca 220 and
szﬁ@ler?ﬁ@ ahdlnnwmgtoreshluammﬁryc?@@cru bes each delta

tempel A MithgVab e MBI SBEALHIELIR konttdiRr 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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nmeasured operating tenperature and Calibratedtenp is
the tenperature at which the VCM was cal i brat ed.
200311758 12 Atenp(VCM = Qperatingtenp -

Cali bratedtenp Each delta tenperature value is

mul tiplied by the tenperatlte 5 coefficient (TC
|mﬂaa‘ac@)srwtt¢h Ve oveNsf @20y samialREempTiee pasallel taingeria |d@élce

t
el VRSP IR Eon S0 Ll g
systedonnteeatd)y vidseds om gdreralkdedefice Hetetfaes rfal attachmg

qeﬁg fraﬁgewt@%sogq E?rﬁ'gﬁtte%{]:ﬁéﬁ%@" g tﬁehgtrﬁ"cﬁ!%r"el ofucc‘og’ﬁmg%s

e accurately gaug
th@Wa?&ionﬁﬁérﬁiﬁ sre dxeotedr and ttes Wey Beat(s fsn;pmceetsede Varlous

coefficje f the entire t V i ch

qiSg RIrSisaistesaceh iR i RIAIEE roper et FenTEl IEEE

13956[{@3 mgﬁ%}g?acldeféﬁ?hsdrs; aﬁ@OWNATgPI TGP tier Ug‘nmand
ects e 0 e e det

exRELaRARRISOL I YR, DAL APy Blectice 5t BebiGLERGH #na- tabs

dPREL Bah bggoﬁﬁécté@ QlastHéfsSme A calsie RlitRER R‘WYJ hﬁﬂ:?(dilgbl Elhve

l[imts for the TC of the system 15 An_exa

ATAR| deyeep ,g,engra}\lyn@plﬁgef@ -ReM shiges,ngDoiss qd@ble drlves
@@P@ﬁﬁtabfgh@rlvEQR[ﬁfD ?(ﬂglﬁﬁrve'rs?atlfe dR3Juness, d98E GRves, super-

centlgrae I' oW ng uation is calculated to

f@@deévem elthZl'tP @%k}%‘lu%ﬁﬂgﬁ Be. in this exanple a
vol t ut,madj yst | u t

(TO %%‘ﬁtrhﬂiprn pzl??) vdgls %SS? ﬁse %gr?pu'?ta g rTteagﬂ@;( fgg%(ﬁnlng
cathjuletipes! Monttlampdeatlureetwmpmﬂsa@donput/&ngnad;t/aﬂeﬁ% are migwided

SR SR P oy
|N@ltl$€gr@:l§ifromnmm mrg.;& s\¢platsa2get’ ands 284 argpadjusted ratordanglyein
nput si e

et BoE e ah i esr ARt RetoA 2 pBRSIeE 2087 e
fol lt @Mdﬁ%lngcaémbé@tu:jr@n n’(@&‘p&m&inﬂ eare Eﬁacdfgryeeempeature
centi grade;  neas

SO BoSPERII I GRadeD MR 236 | SPBTH88Y, pEr PR . Sensing
é%%ﬁ?ét% 2dg.is 'ﬁﬂdceaﬁﬁ%lﬂse—prfﬁﬁnt@&b the Wn@ﬂ@é oFV@J\/ﬁ‘?’QO and

0311758 13 Therefore if an i

teBIPEERee\AENS B0 aPPARINE 2943 IS; @a%jméf?sgoprggs'm'ty tgctm wmdmgs
GdMesat lﬁ 6tﬁ€@&ﬁ@6d4ﬁ1§n%°€%ﬂfb$@le@ﬁbé@iuw s@hsird agSaritus

This is the vol g{qa pplied to the voice coil notor to

l@@geﬁ%r\/wé&@@pe Ne&SPens or the sled. 5 Wth
r egarﬁgc%le%lgf% fs%ﬁé?e YOV %?é)eff@ctfdhoﬁé rBd iRt m}é@ﬂ $I§ndTRiie

i nc In the input signal adjustnent. For
toxtaapliierente dedoeen er @ailb(ajw 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 Calibratedemp is the temperature at
which the VCM was calibrated.
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focus offset is desired, an exanple VCM gain
measurenent at the calibrated tenperature of 36
degrees centigrade is 0.426 mMN. Therefore to account
for this focus offset an additional voltage (input)
value is added to the input 10 signal value. In this
exanpl e, the AgpiWEMpdOperatiglenmy ol CaliFaiesH, 030mm /
(0.426mMN) = 70.42nV. However, a tenperature
conpensat ed additional voltage val ue where the

PR NLEBELAS | JaB, I ERDISE ShIAE i perature
cocRRIBAVTD) e thaMBspdivesVOMsSE20 ahdt2Es. oPhe aesultant value is
tenperature 75.70 nV is added, instead of 15

70. 42nV.
the Foljags asliustmeat nerdrgfar yheed Slanalys | ARte that apane
emf @il hedr nBiRs Bradtififiantsy BBedioh (HE VaRESoPHE iBinal
coeﬁtﬁ%ﬁ’t%ﬁ%ﬁsta@?@f(ﬂﬂ?ﬁbﬂ tb? mitd| eesat éar thiet indings of the

mechani sms and functions foy perfor rocess .
Ve A Tl GRae 305U ARy 8R9R eRaL r iR Toarehe iy 1C
(ter?(@f‘a%rev%iciéglg R age ¥ritke gﬁﬁggﬂ(brﬁﬁw,f whic8- indlud&bemore

tenperature neasurenent is ma wi th a device such as
thah gugtethet wireding meetay PR aisagesetslly ansidered3 e agcgunt for

suchiPEPaheEewr: i Co8! MomGRa e CECRiT b Y desien ane
ma%"@cﬂ?ﬁ\_g[‘%ﬁéﬁq ey AtduM eanRirainal C forothebbystsm, and
5. Thi's cal culation may be performed for sel ected

mini@ and addximyaMimits fayltbe K G obthe systeml ati on i s made

as to an adjustnent, factar. whe c [t [ :

ChDSante T FrBeis AREPchod ol iy Jeiy 22 gha' 25 s
coppe! Mie TR srefdpetiie 013d3Mpepldelhee pantigradearThéCdlloAing

bl ock 320 a calculation is made to detern ne an
equadions’s salduigded toglegivel ar Ru signak @disthsRL. da;jtisgrample a

fact.or der.i t block 315. The 200311758 14
VO'@QFJ@?@C&M%‘&%@? gnal value is based on an input

signal value derived from process 300 either reduced

or increased by the adjustnment factor derived at

bl ock 315. At bl odjBeat addiai(¥EM)s’ (Fde whet her a

focus offset value is to be 5 determ ned. A focus
of fset value nay be determ ned for the VCMthat
carghasi &lth@ M Sigrd 1196 v870§ bepistédby thatieaved
= {”c?t"gga{%‘%ﬁﬁé?ﬁedﬂ (i "ol I ow r]gﬁ{ el
valbe asfcrdidstiientk  The) folloivingk egsetions deseribesniite raadigpthegnt,

330 th i usted,i.nput sigpal, yal ue, i )
whitgo ROtV a0E 45 N8k Pl ey B ol € A cinput
VoRdde a8 @ iRBdt sigRalies of Mpaesighat @bl 1287 nput si gnal for

the 10 corresponding VCMto place the sled 205
adj acent a desired track, or to place

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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focal optics 215 at a desired focal position. At block
335 after the VCMs receive the adjusted input signal
and place the OPU assenbly and focal optics in place,
| abel ing may be performed on the particular |ocation.
15 If a focus offset valuelkalculation is to be
per f Oheretore i if @n, infpot Isigkiahyatuge or "veltage praliiec it dPMY. ol s
aBERtee 9] i Pl RE LA PR Gy o T i
Tofsfis die vdtagalapphert tedthe Thige qoﬂ pratosiograsitionshel ebiegle leps
dhﬁlsﬁ%‘?g the focus offset distance by the VCM gain,
tiplying by the tenperature difference
cal cwitat esharah tol thekfodd®.VAMi 820,268 falg ulfiset yaluesmay be

f t -t hat [ t he f. '
By e ohpuetiood Hiitdeat EoLFeointt dEk b Tum
fcﬂﬂl@%sbplstdé%xréél &$ BR&mplenTi g?dlrgﬂ'ﬂiastlﬂ‘eaﬁer@bameicélibmted
focal optics in proper focus. This copbined_in

tpTalTo & G8 Jegrees Centgrats BR046 BIGal TR & geppunt

fé(GcMs' f@)@b@, o?fb&néﬂ a§9l%ﬁeﬂ3volt3§él (ihputPvelRle it addet e théemput
CMto place the focal opticCs in proper focus.

smnfahwlgﬁ t Rethisn§x30PI8n theadetiesha %‘Hﬁ' yetage 'y 9593855%/
G‘QQ@MH/@) £070 83 hyct HoRbvdreat tdhperaned esmparidaedohadtical

acts, It'is to be understood that the invention
vakdgenwalup wheie the ReRtRINICERIPGERTHE 505 AB8HESS Hentigrade is

Qg?ﬂ%ﬁp/ 0% JelinG RGO I8 508: @t“r@?dﬁ{v agiSaelfse tHéeé*ame

the specific featurés and acts are disclosed
fwsea@smlarghef opersting temperatsat Thg0 tR¥ ig| addasyd instead of
rh\é(m;l on. 200311758 15 CLAIMS 1. An optical disc
8r|ve (175) conprising: a voice coil motor (VCM (220)
carr Fign@ $hooed aomxemplang pEjcese I00ctadabel 8 tabet ragiemef an

ont \'
PSS BRRoR bieRset 50 sie B¢ neldtReneREets of Fio. 1
anensigng. aﬂpareahu& (@PD) 175l magcbealmp)mmelmtagsmtif melksbangns
tgt rpeas res _an eratln éen‘perature at the VCM
q 36'70 10 ET% |qr%9es€gié) ) configured to adjust the
i npufat blognaios(it’eMpee@t@re meaduﬁeﬁ%’nei’mmaealaasbs\/mmvaﬁm\ﬂs
the operatin eratur nd a calibrati
SUBIBBIGIR G20ANS RBS GLRIS S20)1E tamPeTbITG BN ey s made
vﬁfh' ¥ @elitd %hcl"?fas%ﬁ'pe?alur\é’fh%rnging dpparatidds( 280and 293 of Fig.

call brated for a predeterm ned focus offset. 3. The
Zoptical disc drive (175) of claim1 wherein the

adj usk ego LR aS'CQIQQIfaP&r?&%) miadef H¢ tBeiheadiifitséRid foprtha

predeterm ned focus o . The optical disc drive
terpslatee eied foricalietionnanchihe ammssHeduprReraag demgerature

IR Bl b5%5( 2@@% csleugf. abé‘ bbFdrmicRMBRLAkEEE \FONS Gl

apparatu a' sedond t enperature sensing
\dpdar at us (283) pl aced at w ndi ngs

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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of the VCM (220). 5. An optical disc drive (175)
conprising: a voice coil notor (VCM (255) that noves
a sled (205) that carries focal optics (215), wherein
the sl ed (205) provides radial positioning of the
focal optics (215) to focukta | aser beam (240) onto an
adjusteciainpdt signgl2gsie is fhased/On a2 Bt signab Naliugedaryed from

. . | o !
oKL URE (08 F ETRGIERY I S60SHRS, AR Gk
btquer3d6i ng tenperature at the VCM (293); and a

t 60 i ' i f
(26437 RigEh 85 26 eGP o HeBE b P Mooy Mol pifhe 4 €'Be
defeematedn gA fanup effaéivatueamay decddtertoniaéd fom the ¥Ehethat oardies

f .the V 255). 6. Th tjical .di drj 7 i
(88 495 SRS o oEHS YR (IBHRTON 51 TG ¥ Gutbhmeate.
RIS RN @RbntEof(2&dk) 328) dolacK 83®isasdirierhe@nit break 386
(257). 7. The optical disc drive (175) of claim®6

thghadiepted inrut signabalug iy SRt fRAD TR Signal os5eS, SHEY 88 G

iR QighaPSurees8 Raikd Qgﬁ,tiﬁrdﬂﬂié}ecg(?_ehéﬁéi@ffﬁnihp@tnﬁgrﬁﬂ%r the
fi ne angj ustment feature (257) adjusts per a lo

corresransing Yiel toriiacenbas! agiarend adllesstrg%g@ck%rto place

&l BE%% 2% §&ifeBSoddIBYSitios! gnal (284). 8. A met hod
Conprising: neasuring (@@{)atl ng tenperatures at_ a

fir stt \eoak( 33D pftandher Ve srerIvOtng 29Bistedyiapet fighehgnd
AR Tl Bs e P G BT BIacer PR e b perfarmed
oviGhve pa2idulaalcdatiothe second VCM (255); and adj usti ng

i ' | 2 4) & fi 2

{ ot D1oBNS ofedi e GAigdalh 516 el SettormiEl (&2 NIoRRG the
“WES! braeioh @$ blodk 3ZBk biuek 340 io perdoraian. SAtierked4d arhadjusted
BRSO G30BY o Aesifie BBLf BORRHE SHERE & Bodda. The
irhmlfllt qulaofs d%rﬁvietmt& dWid'{hgithe ﬁdﬁt&llsacﬁses]tciismcélsbyuae etCI‘?rgam,
t hermg cont a es| stance._val ues a U oL, .
AV P YOV e BT DI e SRy 1 Btk g, OFris
chleulafiBn @@Féﬁ&he@iféﬁth@!r\iw that Cajricsan®facait bticsa focus

VOl ce cCcol

nmot or (VCM (220) responsjve o first.

i nputlh8ifegtisl offsghyald@spiceiate '”fﬁ%ﬁ%? !Saaé’[é’red?%|t'éq ?@8“?8
ifpHiskfnal that prlicab tHEMcaPeBtics'if PREJES ifycust OTHs 86@0IM@d input
i nput” signal and adapted to ) )
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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radially position the laser relative to the disc; a
first tenperature sensing apparatus (290) that
neasures a first operating tenperature at w ndings of
the focus VCM a second tenperature sensing apparatus
(293) that neasures a second operating tenperature at
wi ndi ngs of the radial VCM and a controller (260)
that adjusts the first input signal based on a
difference between the firkk operating tenperature

CLA?Q@ a calibration tenperature of the focus VCM and

e second i nput signal based on a difference between

t hd. sedormptiopkdiat drige { Bipeoatpuismgand a cal i brati on

t at f.th di VCM . 12. An ' '
dfg\fg&?‘#@ @B%r(ﬁfg gkﬁaﬁ))t%&%ﬁﬁ% ogglﬁé:(ggé) f #%us a
laseRMHcing ¢2&0)t ortd Hh opfsd) desN{23BYr thd VYOMEZRDY responsive to an

~operating tenperatures at a first VCM (220) and a
'”Ptgé‘éﬁm%l(zx%m (255); and a processor (263) configured to

de%ﬁeﬂ%d@?a&?@ﬁ@ﬁﬁh%{@g@ﬁt&@ (EHOESaceE aIARRYiAGE of the VCM

operating tenperat cal iI'bration tenperatures of
thattrheagures an operatingdtentperatoaidhedigM4Ad0)aapdst i nput

sign t I} S ngt hew S ; e
the EempdPn @By shitafel Bt e BRRERAERTPhneR o
diffé‘greneé/oéﬁeisl ebelledn ntheDenperatige niempetditirepand ah Dakkration
ive erat | ocessor(s) System stem 115 175
temm?t@@nﬁ’?ﬁh?g}g\ﬁg%%k Label Design RAM %terface(s)
Application 120 180 L. Di sk Storage User |nput |nmage

Processi ng Device Devices Apgl ication 125 185 155
Pri2nt CdheraticRONisC Alsivei (345) ohclaigs 1 wherein the Widt £220) is

caliér%Qeioo {o\ﬁadp?rgdet\é% ncé’%i chJJ:)sr Off&etSOr

3. The optical disc drive (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 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



Measurenents 140 190 165 Label Design User Interface
170 UeN e x 110 Image Enter tent Text 4F~ 7 i 1 00
N 2/3 175 278 "z" axis 230 Optical Disc 235 225(2)
272 245 225(1) 220 Spindle 215, 290 Motor 240 ;
250 VCM 255 Stepper 275 Sled Motor 205 Fine (Coarse
AdJjust Adjust) ~I Laser 257 2 56 200- 210 Photo
rvCM VCM t Sensor p 293 Input 212 Signal Signal 281
284 Controller zso |1®rocessor Menory 266 263

diffdlEAYET ExistO Pt  tHeINHeratfidBtertRe&Ure T8k €a calibration
temperature of the VCM (255).

6. The optical disc drive (175) of claim 5 wherein the VCM (255)
includes a course adjustment feature (256) and a fine adjustment feature
(257).

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) adjusts per a lower
predetermined increment based for a distance corresponding 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).



287 Sled, and Spindle Conputingg Device pnterFace
296 3/3 300 310 305 Calculate delta Measure
operating tenperature between tenperature. operating
tenperature and calibrated tenperture 315 320 Derive
adj ustnment Cal cul ate adjusted based on delta input
signal for tenperature and TC neasured i nput of VCM
vol tages 325 NO Focus offset value? YES 340 Derive
addi tional 330 input signal value for provide input
signal focus offset a add to VCMto adjusted input
signal 335 Label c¢ particular |ocation

11.  An optical disc drive (175) comprising:

a focus voice coil motor (VCM) (220) responsive to a first input signal
and adapted to focus a laser relative to a disc;

a radial VCM (255) responsive to a second input signal and adapted to
radially position the laser relative to the disc;

a first temperature sensing apparatus (290) that measures a first
operating temperature at windings of the focus VCM;

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

a controller (260) that adjusts the first input signal based on a difference
between the first operating temperature and a calibration temperature of the
focus VCM, and the second input signal based on a difference between the

second 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.





