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data on the track. [0004] Referring nowto FIG 1, an
exenpl ary one-tine recordable disc (e.g. a
CD-recordabl e disc/CD-R and(: L DVD-r ecor dabl e

di sc/DVD+l -R) 10 typically includes a polycarbonate
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BACKGROUND

[0003] Optical media such as compact discs (CDs) and digital versatile
discs (DVDs) store data that is read back optically. Optical discs typically include
a substrate that is made of plastic and an alternating reflective/non-reflective
layer that includes a continuous spiral track for encoding data. An optical media
playback device passes a laser over the track to read the data. An optical sensor
receives light that is reflected back from the encoded data on the track.

[0004] Referring now to FIG. 1, an exemplary one-time recordable disc
(e.g. a CD-recordable disc/CD-R and/or a DVD-recordable disc/DVD+-R) 10
typically includes a polycarbonate plastic substrate 12, a dye layer 14, and a

reflective metal layer 16. For example, the reflective metal layer 16 may Include
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and |ight shines through and reflects off the
reflective netal l|layer 16. Wien witing to the disc
10 with a laser, selected portions of the dye |ayer 14
are heated at a particular intensity and frequency,
whi ch turns the selected portions opaque. The opaque
portions of the dye layer 14 do not reflect light. The
opaque, non-reflective portions of the dye layer 14
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| purf2@B. devi ces, the space/ mark signal, or connnnly
descri bed as converted non- return to zero inverted

(NRZI') [goiogal Dufify/reBe baSK) 1R dgtlall discis Retatel By Whe bisticaFinedia
(NRz) Ec,l gngl ag@é/hom in Fl C? 2, where |’ ebslrepr'gcsent

t IpraybhEk aé\ﬁc@muda t9picdlip richaie8 tat 1daet GS1aBs S a @pindle motor, and
transitions. 2 10006] Referring nowto FIG 3, an

exapngptisalysender. | ThE pindle Stotéeratatesithe@pticavmediaml €The laser is
disc/CD-RWand or a DVD-rawitable disc/DVD+ -RW 20

t Wiriectal lonto thectracie of thepuptiyalandding tapdth@ dptical Seisdt hfdasures
22, dielectric layers 24, a phase change conpound

| ayfectadd lightnd Wheaf thec bptical rsehedr igayerate2Ba Mgk plrest level
Cllao?rgseponding to high reflectivity (i.e. a space), the data may be interpreted as a
“1" (or “0"). When the optical sensor generates a low current level corresponding
to low reflectivity (i.e. 2 mark), the data may be interpreted as a “0" (or “1"). In
some devices, the space/mark signal, or commonly described as converted non-
return to zero inverted (NRZI) signal, may be converted to a non-return to zero

(NRZ) signal, as shown in FIG. 2, where 1's represent transitons and 0's

represent the absence of transitions.



conmpound | ayer 26, for exanple, may be a chem ca
conpound of silver, antinony, tellurium and/or
Indium A laser |Is used to heat the conmpound above a
crystallization tenperature and/or a nelting
tenperature. \Wen cooled rapidly from above the
nmelting tenperature, the conpound remains in a fluid,
anor phous state, and results In a non-reflective
portion . a mark). Conversely, when nmintained at
t he dP%é]al IReferring moweleptiFatiu@e §xempiarg eewritable disn@td a
of tinme, the conpound returns to a solid state before
QQO'IGMFF&bMPP/CE andniat RV Driewritakie (diactDVR+HRW) 20 typically
(i.e. a space). Therefore, in addition to a read
Ifﬁlﬂéﬁs a pplcarbonate plastii substralph22; kdidleciricclapary 24104 wHase
a wite laser that is powerful encugh to heat the
ekAnseRmPaBTY lByenes, oHta mectivennetaltiayes 28ndTplersashange
| aser that is powerful enough to heat the conpound
gerppeundnhigyer @6t 400 pxampienmayebdar shemical [coMPTind wf silver,
ei ther one-time recordable disc or rewitable disc
aptmenyataligrigm, andéoripdiyne. prigserds used tedreat theesumpotling above
mar ks (and spaces. in the rewitable disc
aﬁmSF%laﬁtl%Bemp@twp@m@a ajpelingitemperatureo AMbenl couiext rapidly
fromthe wite and/or erase |laser. As such, heat
tiemr @5p\én tmdmpling eteptreraiereprtb| earepoumy resoaios iat ahflgd,
rotati onal speeds of the noving optical nedia. [0008]
r@Epmhpuhgstatew ansl Fe@dts AN 2 hnorutgflectDe @reiopl dey & amsark).
Bomer profiles 30 required for witing to one-tine
epvareRln | when: dnaintaisad rat be mystallization températurefer aheenain
To forma mark 32 beginning at a track position t, a
Isnetheofime, Sag cormpeundretums fo psolid stete befpre Gwlingidowheand
mark 32 at a track position u., the pulse 34 is
feshits v refledlive eP°t't\°B(§4@ @cPREe)o T harefore] in addition toww rakd, laser,
@@Justnent of the |aser power 30 is offset froma
soRtical media; playpask devise raax inpjudgsa avrite daser tiut in erawerful
di ffusion non-linearity. The position offsets y and x

PrRAYignde peridhe gomeowg aﬁ:ve thenmaljng-temperaareaand gBgrase laser

respectlvelu){) may depend on various factors,
thak | 1§ gpeweriul “enough to' heat the compound. above the crystallization
temperature.

[0007] In elther one-time recordable disc or rewrltable disc
applications, the write process is non-linear. The marks (and spaces, in the
rewritable disc application) are created according to focused heat from the write
and/or erase laser. As such, heat diffusion and phase-change problems may
oceur at high rotational speeds of the moving optical media.

[0008] Referring now to FIGS. 4A through 4D, exemplary laser power

profiies 30 required for writing to one-time recordable media, such as DVD+-R



but not limted to, the | aser power 30, the nedia
type, and/or the wite speed. [0009] Referring now to
FIGS. 5A and 513, typical |aser power profiles 40
required for witing to rewitable nedia, such as
DVD~-/-RWnedia, are shown. Wite pulses 42 are
greater than both a cooling power |evel 44 and an
erase power |level 46. Simlar to the laser profiles 30
as shown in FIGS. 4A through 4D, the pul ses 42 begin
Fredia. arg showesTo fum; ;\mark32 brainningat a tratk positienit, a1pulse 34
nd termnate prior to a desired end position u of the
gips pia tragh Pe3itianiun yEenst thereark 38 -at arteagk pasition  the pulse
eat - based iting to optical nedia, the various
FSW££b%W pasdtion; yrx.n dn athge wordss adiyetmsint phihatassr
accor%hg? 0 ipdividual desired mark Ieggths (i.e. on
POWEF PITPRTAM a,dasitey position of dhe marle 32-as arrasultosl haat
dependent on |l eading and trailing spaces adjacent to
SR Ren-inearity; g&he mositen effsets Y andx: (eemegpansingniss pulse
used in current optical nmedia recording standards,
Si5Yng edaesid and Fhdesnegiely) may depene ohverodsTactors, intiiding,
length, where T is a channel bit period. [0011] A
Wt '?%t ligited { #ie lnge) Rowen 3G theimediattyre, apd/otthe wiite speed.
stores data _entries specifying how a particular mark
| engt WO88L | Refging gowela FIGH: 84 raad 5Badyrieal laset nower profies

recordjn rocess,is non-linear, the wite strategy
t"'gbfeé"‘"'%ig if‘grc Wt te rewnitalle rmediae puchy gk SAVRHRWY H'Gg'@e are
and ot Wt rekevant data for each mark |ength.

fﬁﬂ‘f‘"&m & PUISES e;are oraates tar, bethin eoallag pewer leweli44 and an
nonvol ati | e nmenor nodul e, such as a flash nenory

FERRG ROWarHayel j48. | Sinlente e lener ppfiles A0 ay shewn frOBIGE. 4A

C‘@nstructi ng the wite s;rate%{eé.tab[ e typically
Hugugh 42, the Rulges h2Raoif Privs & arfiesiredh initial positigreinefenmadids

both nedia type (e.g., the manufacturer of the nedia)
Znd terinale P'i‘% f%s&s'?ew Pogltion p of thermakddence i s
condu&big]dd\%i ng rmﬂHf acturing for each optical nedia
pl ayb eABUsq-gline Bpn-linaan Bakug piiest-pasedwifingrie eptical
i_nc uc%gs data to account for all _"eossi bl e known nedi a
media, the various power levels and pulse timing edges must be calibrated
according to individual desired mark lengths (i.e. on a per mark-length basis).
Further, the calibration is dependent on leading and trailing spaces adjacent to
and on either side of the mark. In encoding schemes used in current optical
media recording standards, both the marks and spaces may range from 3T to
14T in length, where T is a channel bit period.

[0011] A write strategy table located on the optical driva stores data

entries specifying how a particular mark length should be formed. In other

words, because the recording process is non-linear, the write strategy table



types that are available to a potential user of the
optical nedia playback device and is stored on the
nonvol atil e menory nodul e. [0013] When new nedi a types
are introduced by nedia nanufacturers, however, the
wite strategy table nust be updated. For exanple, a
user may download (e.g. fromthe Internet) new
firmvare that includes an updated wite strategy
table fromthe manufacturer. \Wen Internet access is
ingludesithei lagen powerhpulsss imingagdgese dnd othee qelevant dataifod akich
di sk fromthe manufacturer via mil. In certain
giarkclengthafypicallya theswrite stigtegy dable ist storel yn alnbavatatiie memory
counterfeit or off- specification nedia that can not
pedyleojushliag aftashmamary oduleethat isdocaiéd ow theaptital driegy
tabl e. Therefore, no anmount of updating fromthe drive
manufl@@t2]r elCanatmuatiop vihe twiide r steatbgy nigbler itypicajly okdganes a
O ten, consumers purchase optical media playback
eriibration sequenae (b i8r idependamtl an t botht medizopigpat (.4.hehe
drives with | owcost nedia. Wien the consuners
enapefgoturertai dhe meslia) reind dbe avrite speedhbTae toalibvatiore sequence is
read the nedia properly, many return the drive the
genstueted dugng manyfacturingfor eacte dpticabmediatpiayacikv/device. Further,
manuf acturers. 5 SUVMARY [00141 A wite strategy

thal qalibratiorn seguence includes dataotot accalintrfed akh ppésiib kadwn media
devi ce includes nenory for storing a wite strategy
tyaes that arecayailable terecwtantialgeses o thesoptical intdia Hlaybatk tevice
wite a training pattern to an optical storage nmedi um
ardisstaredyon ecmnvoatile mematumedeleored in the wite
strategy table. A wite strategy analysis nodul e
recei[%‘é]a r ¥éhensi opval medii cdynese are tintroducednilng media
pattern witten to the optical storage nedi um and
manyfaetarers, dowgverthgtwrite: sitategy tabtomdstrip updatede Foeagampie,
signal. [0015] In other features of the Invention, the
# rusPhmey frwnleadh (6.gicirara dhe dntemetlandw dirpwateethat dilides an

mai n data sequence, each conprising mark and space
updated write strategy table from the manufacturer. When Intemnet access is not

available, the user may need to acquire an update disk from the manufacturer via
mail. In certain circumstances, a user may inadvertently obtain counterfeit or off-
specification media that can not be properly written with the original write strategy
table. Therefore, no amount of updating from the drive manufacturer can solve
the resulting write problems. Often, consumers purchase optical media playback
devices such as DVD drives and attempt to operate the drives with low-cost
media. When the consumers discover that the drives are not able to write or
read the media properly, many return the drive the store, resulting in increased

costs to drive manufacturers.



patterns Indicative of binary data. The training
pattern includes a sync mark that |Is indicative of an
end of the preanble pattern and a begi nning of the
mai n data sequence. The main data sequence includes
mar k and space patterns representative of all
possi bl e conbi nati ons of mark and space | engths. The
training pattern further includes a reference pattern
interspersed in at |east one of the training pattern
and the main data sequence. [0016] In other features
of the invention, a timng nod ule obtains a timng
| ock on the training pat®eéMMARXording to at | east one
of thf%qr aﬂgl e pattern and the reference pattern.
The t 'ﬁg diteStaiteay; galibratien system forlancipticai meadid plagtack
:dra,nsi,ti on edge of the reference pattern. The first
eMiae ieclidesgmemey frcstaring @ wrisestratggy rtabisi tA aontelgeodule
and a tralling transition edge of the reference
ganerates a writengignal imwriteprtreinjngtnatierm focamopiigak $terage medium
preanble pattern is equivalent to the 6 reference
FEEQTEING to PRkprafion: data stomdeigytha vty sirategp tiblee  Aamrtts strategy
tra]ns,iti on edges fromthe training pattern. At. |east
GRAVES magule fereivess read signabindicgtivesof inaitraining petterniveritten to
\t’&m’gg {‘Qd“' e selectively adjusts the timng | ock. The
q ¢erirak storpae yegival grd adjuste thel ealibrationudats actarding o the read
mpdul e. [0017] In other features of the invention, an
§{9kal nedi a pl ayback device Includes the wite
st ra}'o@g{s cal i bration system The optical nedia
pl ay ] qdoiother features ptthstinventiors fthextraicing pattemti includes a
g(;eg])rqrecordabl e drive, a CIDrewitable drive, a
[egmblg PItars 2nf |acmaindaty sRavjence ceRc aomprising eark anDéPace
re%{vfi t?ble.dri ve, a_ Blu-ray DVD drive, and an HD DVD
RYeras Ingicativg of Rinary datee Jihetteinieg pattar insiudes alsybe aiariothat

ata for known optical storage nediumtypes. The _
%dF?‘&%‘f"erPE &i"ae“dﬁﬁ ggﬁo%r@ﬂma@\m%@m @t 2 beginning of thei mainglata
%attern after adriausting the calibration data in the
qUBBCR: ¢ df8giPaiadeta sParengei insluges amarky andibspace spattems
stored,i.n at |east one of volatile nenory and
I

FRPReSEBIEYe 1o afchRssple qarebingtions oftmatkeanyd Spesieciengths. The
training pattern further includes a reference pattern interspersed in at least one of
the training pattern and the main data sequence.

[0016] In other features of the invention, a timing mod.ule obtains a
timing lock on the training pattern according to at least one of the preamble
pattern and the reference pattern. The timing module obtains the timing lock on
a first transition edge of the reference pattem. The first transition edge is one of
a leading trénsltion edge and a tralling transition edge of the reference pattern. A

mark and space pattern forming the preambie pattern is equivalent to the



I mpl enmented in firmvare of the optical nedia playback

device. The wite strategy analysis nodule .

comuni cates with firmware of the optical, media

pl ayback device to adjust the calibration data. [00181

In other features of the Invention, the training

pattern includes the main data sequence conprising

mar k and space conbi nations according to the

fo! | owi ng table: Pattem Purpose 3S/3M 4S/3M 4S13M

CEIPI%ra (RagA™. 33he Writs siratvy g ShalysiCahoduiareads traBitioM edges
8/ 3M 5513M Cal i bration 35S/ 4M 3S/4M Redundant ~a_ttem

?r&f" 'Biing BRtRM. Ableas) onepidhe wetastGHeg barystsmBEId bhd
S/ 4M 58/ 4M Cal i bration 7 5S/3M 3S/5M 3S/5M

%?ﬂ firpingmesyile selpciively adjustytasstio otk et wiits strasgg bhalysis

55/ 55/ 5M Cal i bration 6S/3M 3S/6M 3S/6M

&Hﬂéﬂﬁ?'?@ﬁ? the &ming madkfleM 4S/ 6M Cal i bration 4S/3M

5S/6M 55/ SM Cal i bration 7S/3M 3S17M 3S/ 7M

Cal i bi08Tlon InghesNeaturss7al thelmiertian; an adptical me&a Pidyback

5S/.7M 58/ 7M Ca-1i braflon 8S/3M 3S/8M 3S/8M

aYiepingiudes themsits piratagy ealibratos SysBami Fhabptical nfe8ladyback

§S/8I\/I, 55/ 8M Cal i bration . .
evice Is at least one of a compact disc (CD) recordable drive, a CD rewritable

drive, a digital versatile disc (DVD) recordable drive, a DVD rewritable drive, a
Blu-ray DVD drive, and an HD DVD drive. The write strategy table includes
calibration data for known optical storage medium types. The optical media
playback device rewrites the training pattern after adjusting the calibration data in
the write strategy table. The write strategy table is stored in at least one of
volatlle memory and non-volatile memory. The write strategy table is
implemented in firmware of the optical media playback device. The write
strategy analysis module communicates with firmware of the optical media
playback device to adjust the calibration data.

[0018] In other features of the invention, the training pattem includes

the main data sequence comprising mark and space combinations according to

the following table:

Pattern Purpose
35/3M, 4S/3M 45/3M Calibration
35/3M, 35/4M 3S/4M Calibration
3S/3M, 5S/3M 5S/3M Calibration
3S/4M, 3S/4M Redundant Pattern for DC Balancing
35/3M, 4S/4M 4S/4M Calibration
35/4M, 5S/4M 5S5/4M Calibration




9S/3M 3S/9M 3S/9M Cal i brat i
Cal i bration
3SMOM 3S/ 10M Cal i brati on
Calibration 8S/3M SS/1 OV
S/I3M 3S/1 1 M3S/1 1 MCali
4S11 1 M Calibration 9S/ 3M
Calibration 12S/3M 3S/12M

73/3M 5S/9M 5S/9M Cal i brati on |
9S/3M 4S/1 OM4S/1 OM

8S/3M 4S/9M 4S/ 9M
Os/ 3M

on

5SMOM Cal i bration 11
bration 105/3M 4S/ 11M
59/1 1 M5S/1 1 M

3S/12M Cal i bration 11

SE3M—AS/1 2M 4S/12M Calibration | OS/ 3M 58_/ 12M

5/ 12M CaPSBMaBBBM 13S/ 3M [3S/ 13M HE/5M Baflvatisn at 1 on
125/ 3M _ 443/BBMM8EML3M Cal i brjati on %/wm#dm

5S/ 13M CadsBmMass@mv 1457 3M 35 T4M d‘-,y/ S‘I@Jgtl A:iﬂt on
T3ST 3M_286/3MVBSIaM AN Cat T braton T
223?:\{:’?22;9'\'1%5% W”mg: :d as 4 / a lp;agpn length
fF—x—are—at 3‘)4‘ ﬁs Innm“h of &SIQ(M% f?t"-H\'e
.i_n.(_gg.gr_s,lsg(  BREM ¢ aini ng pat t er n VN Bafibratir| udes

e redunBREAM #8FMern for DE

C bal anci4S§rTM CallbirationA

met hod of 5¥aMi BBAM ng a wri f

e strat &y7N CalltratgnPL | ca

medi a_ pl88/BkicBS/@®VI ce TncT
strategy 1313Me4s,gm1era

jdes ST O3S EM @a% ation

a traini TeE/Bp & o am Ug‘iballc 2333’“
trat 3‘ . BSR3M, fpgp:i‘ ving alread si §§A€Mpﬁ@hret!ﬂn| ve of
t he ¥ 8 3M, 45/9 4S/9M Calibration

7S/3M, 55/aM

5S/9M Calibration

108/3M, 35/10M

3S/10M Callbration

9S/3M, 45/10M

4S/10M Calibration

8S5/3M, 55/10M

55/10M Calibration

11S/3M, 35/11M

3S/11M Calibration

10S/3M, 45/11M

4S/11M Calibration

9S/3M, 65/11M

58/11M Calibration .

128/3M, 35/12M

35/12M Calibration

11S/3M, 45/12M

48/12M Calibration

10S/3M, 5§S/12M

58/12M Calibration

138/3M, 35/13M

38/13M Calibration

12S8/3M, 45/13M

48/13M Calibration

118/3M, 5§S/13M

5S/13M Callbration

14S/3M, 38/14M

38/14M Calibration

135/3M, 48/14M

4S/14M Calibration

125/3M, 5S/14M

58/14M Calibration

wherein a mark and space combination of xS/yM includes a space having a

length of x and a mark having a length of y, x and y are integers, and the training

pattern further includes the redundant pattern for DC balancing.

[0019]

playback device Includes storing a write

A method of calibrating a write strategy for an optical media

strategy table, generating a write signal




training pattern witten to the optical storage
medi um and adjusting the «calibration data according
to the read signal. 10020] In other features of the
invention, the training pattern includes a preanble
pattern and a main data sequence, each conprising mark
and space patterns indicative of binary data. The
training pattern includes a sync mark that is
i,ndi cative of an end of the preanble pattern and a
5e dY’ﬁ‘?] PIRIRRS PRemdP Anpatical stergge mediumTheconding talcaliaration
§F.ue€Fe kpg%ud s mark and space patterns
ekt B0 N e Wi slipleay, fabls. yeesivingrsi fead isigne! infiicativekof the
qﬁﬁvﬁgac% Ie&%@gs. The training pattern further
| daigm, Bnioe thea1oPlica| statages medivsy and adjusting tthe
el oﬁ éQe tra”ninqagattenn and the main data
38@2{8 ULAate ggeprding o tge read signalur es of the i nventi on,
t he n@h?&g further conprises obtaining a timng |ock
on th i ninAYes featien of tednvantign.tthe &einingpatteomiaciodes a
t he reapbl e pattern and the reference pattern. The
@feeaﬁ“*ﬂ? PBi®R; 30/ Mak Hale S8auense apashnepmanising mark gintl splace
$n Sk it tftraﬂsition edge of the reference pattern

Rfiern indicatiys g @P?W&ﬁtaedﬁ@ trajnipg pattam indlusiediarsync mark that

d -a trailing transition edge of

14 8R s S Tl b oA vetieanp 8 ecipano o e maimdat
SR PR o 2 PR rasPue, iicugon s mee sl anece petier
TERAERARR 4 Rl BB s Suiond o o o
S e D0 aaliBs afalarerie Rsdomyniarspemeddmatisdsbons of
SR BEatin o g Ceecoauened ng pat tern after
Fabi G00Rfle" dF ofes feckifep pFige teanten dne motion durtes camprees
SBERERL S fekdrythe BT pRtrs eperaing to s asst and of me
feégll@e'i? B%ﬁ%n L{Qd{qﬁ\&n?fé'?errgnc%f p; e?n.o p‘}'}%ec gtlep ng‘dti:ba’}aigilng yir?c?}t(.fdkr-zs
obtaining the timing lock on a first transition edge of the reference pattern. The
first transition edge is one of a leading transition edge and a tralling transition
edge of the reference pattem. A mark and space pattern forming the preambie
pattem is equivalent to the reference pattern.
[0022] In other featurés of the invention, the method further comprises
reading transition edges from the training pattern. The method further comprises

selectively adjusting the timing lock. The write strategy table includes calibration

data for known optical storage medium types. The method further comprises



further conprises comunicating with firmware of the

optical nedia playback device to adjust the

calibration data. [0023] In other features of the

invention, the training pattern includes the nain

dat a sequence conprising mark and space conbi nati ons

according to the following table: Pattern Purpose

3S13M 4S/3M 4S/3M Cal i bration 3S/3M 3S/4M 3SAM

Calibration 3S/3 5S/3M 55/ 3M Cal i bration 3S/ 4M '

FONFHING: dimn draininappatiest raften divstings then cakihyaticRSAatE| indthedMite

ASAM Cal j bration 35/ 4 5SAM 5SAM Cal i bration 5S/3M
jatadydaplan T0g stap eftstering inciudeg stanigstie avré Stvategy table in at
libration 3S/3M 5S/5M5S/5M Calibration 6S13M

8% 0N8.0f ¥NAtlie Memioss anshnonagyiatiie memoan Y valie strategy table is

| {bration _4S/3M 5S/6M5S,/6M Calibration 7S/ 3M

g% 9% 1 trmwase &f it optisl angdial playhedsdgwice. The method
i bration 58/ 3M 5§/ 7M 5S17M Calibration 83/3M

gﬁﬁ'@ﬁ&l LPARETLPMBIUAICAtNG Witk femwarespBineseptissl media playback
| jbration 6S/ 3M 5S/8M5S/8M Calibration 9S 3M

%ﬂtﬁmt%%mt@ﬁlbﬁém gata. 8S/3M 4S19M 4S19M

Cali bration

[0023]  In other features of the invention, the training pattem includes
the main data sequence comprising mark and space combinations according to

the following table:

Pattern Purpose
3S/3M, 4S/3M 4S/3M Calibration
3S8/3M, 3S/4M 35/4M Calibration
3S/3M, 5S/3M 5S5/3M Calibration
35/4M, 35/4M Redundant Pattern for DC Balancing
38/3M, 4S/4M 45/4M Calibration
35/4M, 5S/4M 5S/4M Calibration
58/3M, 3S/5M 3S/56M Callbration
4S/3M, 4S/5M 43/5M Calibration
38/3M, 5S/5M 5S/5M Calibration
8S/3M, 3S/6M 3S/6M Calibration
58/3M, 45/6M 4S/6M Calibration
4S/3M, 5S/6M 5S/6M Calibration
7S/3M, 38/7M 3S/7M Calibration
68/3M, 4S/7TM 4S/7M Calibration
5S/3M, 5S/7TM ~ 58/7M Calibration
85/3M, 3S/8M 3S/8M Calibration
7S/3M, 4S/8M 4S/8M Calibration
6S/3M, 5S/8M 55/8M Calibration
9S/3M, 3S/9M 3S/9M Calibration
8S/3M, 4S/9M 4S/9M Calibration
7S/3M, 5S/9M 5S/9M Calibration

108/3M, 3S/10M 3S/10M Calibration
9S/3M, 4S/10M 43/10M Calibration
8S/3M, 5S5/10M 5S8/10M Calibration
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7S/3M 5S/9M 5S/9M Cal i bration 1 OS/SM 3511 OM 3S/ 10M
Calibration 9S13M 4S/1 OM 4S/ 10M Cal i brabon 8S/3M
58/10M T 5S/1 OM Calibration 10 11 S/3M 3S/1 1 M
3S/1 1 MCalibration | OGS/ 3M 4S/11M48/11_M
Calibration 9S/3M 5S/1 1 M58/11 MCalibration

12S/3M 3S/12M 3S/12M Calibration | | S/3M 4S/1 2M
4S/ 12M Cal i bration 105/ 3M 5S/12M 5S/-12M Cal i bration
13SL3M—3S A3S[13M Callbr-a-tion 12S/3M 4S/13M

A4S/ 13M CA T$@N B86IM 11 5/3M[ 58/ 1 31SHSM Calidration

Cal i br at 16%/3Mi.48/9M 3S/ 14M[3S7 1AM qsyﬂm eﬁnmnon

13S/ 3M  23/3MMSVP1 N al T Er

05/ 14 34, 1381

' oo PaX SRV X

/3N, VTSI R u§§é12M1@alibé%¥lmdant

pattern fop/SMeSRES eI ng. [ (024] A VEI1BY Gallbsatiogy
cal i brat 1#93M/4BE8M or an ogti cal md8I18NpCaijbatiok
devi ce i htP/aWeESHBNIry meand for st 65/10W Callbration
strat egy143BMe3SHan rol neans  T1or 5¥aten

si gnal 1 03SY8M, 8SA4M al NT ng—patrtern hS/ﬁ Frm Ctlp

rohg—t eat+Brg slored-
B B Sy e oo BoT AN Calbratiop

rreorTratTy Luuu -]

anal ysi s neans for rece|V|ng a read signal indicative
witten to the optical

Q‘Z“S‘F%’g é‘t 'Irr?glﬂﬁn Iﬂﬁ’? g,qgcq 8?’“3'8?‘{%1 PhESiyNeinglydes, aasnase having a

length of x and a mark having a length of y, x and y are integers, and the training

pattern further includes the redundant pattemn for DC balancing.

[0024] A write strategy calibra;tion system for an optical media playback
device includes memory means for storing & write strategy table, control means
for generating a write signal to write a training pattern to an optical storage
medium according to callbration data stored in the write strategy table, and write
strategy analysis means for receiving a read signal indicative of the training
pattern written to the optical storage medium and for adjusting the calibration
data according to the read signal.

[0025] In other features of the invention, .the training pattem includes a
preambie pattern and a main data sequence, each comprising mark and space
patterns indicative of binary data. The training pattem includes a sync mark that
is indicative of an end of the preamble pattern and a beginning of the main data
sequence. The main data sequence includes mark and space patterns

representative of all possible combinations of mark and space lengths. The
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data according to the read signal. [0025] In other
features of the invention, Ahe training pattern
includes a preanble pattern and a nain data sequence,
each conprising mark and space patterns indicative of
bi nary data. The training pattern includes a sync mark
that is indicative of an end of the preanble pattern
and a beginning of the main data sequence. The main

dtat.a seqﬁjen?e i ncl udes mark and space patterns
r SRS aAferniwrthep fncludes p deferenre pattarbiintersperssd i atieuskone of
atﬁd S@ace | engths. The 11 training pattem further
i 'NE Ialning Ratter adthe egindate sequamcer spersed in at | east
one Oiﬂf’@t e b_rQai ning pattern and the main data
sequef28] [ otivether fealiirescef the doventien,cthe tvirite strategy calibration
the, wite strategy calibration systemlIncludes timng
Sed #’S‘Fd%f'mnﬂ TAgANs for ehtaigingcs iming lotieor trai traintgg pattern
pattern. according to at |east one of the preanble
(FEPPrEing ok leastonenfdhe preamples nattem ariththe referdnod paRsHAS The
qbt.ai ns the gm ng |ock on a first transition edge of
{HUNG B1eaps QORins the tisming lovkenfa fiest transttier edganofcttig eefefence
ong of 1?‘8| eadi ng transition edge and a trailing
PR (NG firdeasiyen eege is ene oéa deading transition Adg@makd amdiling
z'pac.{e}gf)ast‘éerg formng the preanble pattern is
GIPYN 8dge phthereterance patierm. phmask and Shacewwsttoen forming the
ﬁratqﬁ‘%y anal ysi s neans reads transitlon edges from
ENYRPRIRD %?ﬂ‘é\"‘ﬂ‘?”tﬂf’ thearoferenee pattern.heThe wirite strategy

gt rlat.e anal ysis neans and the timng neans
BRIEUT MAENY TeZfSEansition edges fiemdhe trelking Hattem: i Atdeast ane of
trat e%?nalé%i s neans includes the timng neans.
ﬁ't?o‘ﬂ'?'ﬁe AYhnalysisamearssanst thehtiming naseans melectivelyo ptjusts lthe
gEdi a %Ita%}t%ack device |Includes the wite strategy
TSP i 1f Wite skateayAralysin means includes thb diylirgokeardevi ce
s at ObgﬁSt lo(r;q(z;.of a conpact disc (CD) recordable
dri vd?9%/1cp I iper fapiugss of heenvention gan aiptivas meedi |ptayback
g{a\ﬁge éa}{%heco dable drive, a DVD rewitable drive, a
U-Tay §rYTie stratrgy calibrtien syaterm Toe optitabmediatpiayback
: abl e incl udes al i bration data for known
g%‘%‘?%%%ééiﬁ? 208 ‘ﬁ@o‘?"mﬂa (CBrrecergable alrivewsal CB rewritable
drive, a digital versatile disc (DVD) recordable drive, a DVD rewritable drive, a
Blu-ray DVD drive, and an HD DVD drive. The write strategy table includes
calibration data for known optical storage medium types. The optical media
playback device rewrites the training pattern after adjusting the calibration data in
the write strategy table. The write strategy table is storsd in at least one of

volatile memory and non-volatile memory. The write strategy table is

implemented in firmware of the optical media playback device. The write

12



pl ayback device rewites the training pattern after

adj usting the calibration data in the wite strategy
table. The wite strategy table is stored in at |east
one of wvolatile menory and non-volatile menory. The
wite strategy table is inplenented In firmware of

the optical nedia playback device. The wite 12
strategy analysis nmeans communicates with firmare of
the optical nmedia playback device to adjust the

c sirategutanalysisatmaand @8aBunicates Wth fifwiads & Bk bhRal media
invention, the training pattern includes the nain

d ataybankievice do adjugtthestatigration daand space conbi nations
according to the follow ng table Paftern Purpose

3S/ 3M [002B]3M 14 Sttek/féalred oA the mveBh3te BShiRY! fiﬁéﬁul\{hcludes
Calibration 38/ 3M 5S13M 5S/3M Calibration 3514M
3the/meiRetatm dequensn compnisifgomaRCaRpsEes i ddebinkdbrdVhccdRint Mo
4S/ 4M Cal i bration 3S/4M 5S/4M 5S/4M Cal i bration
sthedaljowd®y Be3S/ 5M Cal i bration 4813M 4S/5M 4S/ 5M

Calibration 3S13M SS/5M 5S/5M Calibration GS13M
BS/ 6M 3S/ 6M Ragttertir at i on  SSIBM 4SI6M “Purpdse
Cal 7 br al | @8/3MASIM 55/ 6M 55 OM Ca D mires oS
S S e A LT OT O e S AN Callbration
R T 1 TV A M~ /3M Calibration
35/4M, 3S/4M Redundant Pattern for DC Balancing
38/3M, 4S/4M 45/4M Calibration
3S/4M, 5S/4M 58/4M Calibration
5S/3M, 38/5M 3S/5M Calibration
4S/3M, 4S/5M 43S/5M Calibration
3S/3M, 58/5M 58/5M Callbration
6S/3M, 3S/6M 3S/6M Calibration
58/3M, 4S/6M 43/6M Callbration
48/3M, 55/6M 5S/6M Calibration
78/3M, 3S/7TM 3S/7M Calibration
68S/3M, 4S/7TM 4S/7M Callbration
5S8/3M, 5S/7TM 58/7M Calibration
8S/3M, 35/8M 3S/8M Calibration
78/3M, 45/8M 4S/8M Callbration
65/3M, 5S/8M 5S/8M Calibration
9S5/3M, 35/0M 35/6M Calibration
8S/3M, 4S/0M 4S/9M Calibration
75/3M, 68/6M 5S/6M Calibration
108/3M, 3S/10M . 38/10M Calibration
9S/3M, 4S/10M 4S/10M Calibration
8S/3M, 5S/10M 55/10M Calibration
11S/3M, 3S/11M 35/11M Cailbration
105/3M, 4S/11M 43/11M Calibration
93/3M, 5S/11M 55/11M Callbration
12S/3M, 35/12M 35/12M Calibration
11S/3M, 4S/12M 45/12M Calibration
108/3M, 55/12M 58/12M Calibration
138/3M, 38/13M 38/13M Calibration
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S/8M 3S/8M Cali bration 7S/ 3M 4_8/ 8M 4S/ 8M
?:gl/ |3t'\)/=r a?i on 6S/3M 5S/8M5S/8M Calibration 9SS/ 3M
3S/9M 3S/9M Cal i bration 8S/3M 4S5/ _9M 4S_/ 9M
Calibration 7S/3M 5S/9M 5S/9M Cal i brati on 1058/ 3M_
3SMOM . 3S/1 OM Cal i bration 98/ 3M 4_8/ 1OM 4 SMOM
Calibration 8S/3M SSMOM 5S/10M Calibration 11 S/ 3M
35/1 1 MSS/l 1 MCalibration 1 OS/3M 4S/1 1 M4S/1

i QS/3M._5S/1 1 MSSM1 M Calibration

1og 30 M%HMM Calibrhtion 1S/ Galgehidn 2M

1S/ 12M Ca11|363Mt531h3M1 05/ 3M | 557 1 267 H3N D¥fibration

Cal i brat i B8/3M338/8401 3S/ I3M BST I3M ‘@/1%@,@%%@#1 s

I.ZS/ 3M 4mml\4$ﬂM :?IV' Cal | I'atT Omn Igé QTI_ TVt

20/ 1 40 ation

BT T W S S oM 95 st EpdE oo

I'3813|v; ’-I-OI J. VT Ol LrivI-cott L !
Call bra-flon wherein a nmark and space conbi nati on of

X B SRR RS o ot s Some i @
e R A 0 S S
epeifert RANDYinAuddsIRE Ftlhaddl ‘ril.at:-atté:r‘?'llfoqurJ(gl Lalanclng

[0029] A computer program exscuted by a processor that calibrates a
write strategy for an optical media playback device inciudes storing a write
strategy table, generating a write signal to write a training pattern to an optical
storage medium according to calibration data stored in the write strategy table,
receiving a read signal indicative of the training pattern written to the optical
storage medium, and adjusting the calibration data according to the read signal.

[0030] In other features of the invention, the training pattern inciudes a
preamble pattem and a main data sequence, each comprising mark and space

~ patterns indicative of binary data. The training pattem includes a sync mark that
is indicative of an end of the preamble pattern and a beginning of the main data
sequence. The main data sequence includes mark and space patterns
representative of all possible combinations of mark and space lengths. The
training pattern further includes a reference pattemn interspersed in at least one of
the training pattemn and the main data sequence.

[0031] In other features of the invention, the computer program further
comprises obtaining a timing lock on the training pattern according to at least one

of the preamble pattern and the reference pattem. The step of obtaining includes
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wite strategy for an optical nedia playback device
includes storing a wite strategy table, generating a
wite signal to wite a training pattern to an opti cal
storage nedi um according to calibration data stored in
the wite strategy table, receiving a read signal
indicative of the training pattern witten to the
optical storage nmedium and adjusting the calibration

d ' tq th d si | . 100301 In other
QPG IR fmfiock R A (VS Fanaken edda o g risranss patiem. The
' . nbl tt d i n dat uence,
S8, 1 Shish, e e of laeding d@nsien edam sl gy vensgion
bj ta. The traini tt [ | ud k
3ot 8 [ lereE paoTe( AHerk R pacn Baiseiadatics fre preamble
g%qt beai nni nq of tg mai n data sequence. The main
a gﬁygﬁgg'ﬁ@@”ﬂﬂg’?%'ﬁ engAetiamd space patterns
ti f all i bl nbi nat i f k
ond ShieReT | elicatRer fBatuidh o fhe inveriopathecommtar phogram further
i&% udes a ref reqce attern Interspersed in at | east
ofe rores t"FFéI"'fgr ﬁ??ﬁ'l'?gﬁ‘ g%&qseﬁrmatﬁa traipingraatiemat The computer
nce. 1003}1‘{8_|n ot her features of the invention,
fﬁgéjrggln‘ﬁﬁhgf Brpgeeiveiartively: adivslingr thee §minigt foicki nghe write
ti.m l.ock t he,t i Nni it di t t
At gals giliden Serelom et faroann oatieal stasageomedisrcipss.
. .Th f obtaining includ 14 obt ai ni
e’ fiputg PIRBKATS fuEhar; FarRmrises amtiing thei gaintg patsm ater
t ., Ih first t iti d I's one
IR Rlokailon ol T tilybtesertaont e | oS stemf slodg
f f attern. A mark and ace
AR R BB e ave o e romr o
. t . [0032] In other features of the
o6 vRRHETRERRY ite sraipais e e mpleereniagomimuess of the
' i.fipn,edge romthe training pattern.
[Pﬁgégé Qﬂ%@'? 2&2%‘;@ g?%%’n‘ﬁ%f ar-{l'ﬁe [CORBMISF | Riegrage further \esimprises
' ' im l.ock. .Th it trate t abl e
S R B 3o it i e

r(r‘gﬁgr nta,%{es. The conputer program further conprises
rewiting t'he training pattern after

[0033] In other features of the invention, the training pattern Includes

the main data sequence comprising mark and space combinations according to

the following table;

Pattern Purpose
3S/3M, 4S/3M 45/3M Callbration
3S/3M, 3S5/4M 3S/4M Calibration
35/3M, §S/aM 5S/3M Callbration
3S/4M, 3S/4M Redundant Pattem for DC Balancing
3S/3M, 4S/4M 4S/4M Calibration
35/4M, 58/4M ' 5S/4M Calibration
58/3M, 3S/5M 3S/5M Calibration
4S/3M, 4S/5M 48/5M Calibration
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adj usting the calibration data in the wite strategy
table. The step of storing Includes storing the wite
strategy table in at |east one of volatile nenory and
non-vol atile nmenory. The wite strategy table is
inplenented in firmvare of the optical nedia playback
device. The conputer program further conprises

comuni cating with firmware of the optical media
_ayback device to adjust the calibration data.

0033] | n 35(3Mr55/8Mt ur es of |t he | nveBSBMCallbration
[ rai ni ng [B83Mr3s/BMcl udes  tjhe marn W
Conpr i S NGSIBM,MSEM Space conbl mati Oxg; L Calibratiol * ~
ne 1o O%Wm?‘?m’ﬁ%ﬁw
oM At T R Col i by at lon. 25/ ANRSE bRt ndant
Dot torn f oD 4SIM - ng 3313M 45/ 497 MGalibration
ali brat | GRFMSBIM 5SS/ AM 5S5/[4M Cal i bBS7MdZalibegbs M
3S/ 5M 3S/ 8RaBAIASHAMt i on  4S/|3M 48/ 538/88 Cavbration
Cal i br at i 38/3M,#SBM 3M 557 SNT557 5SM Cae BRVGallbFfion 0~ S
N 1 On 3 P atrTron
] wAVl
ca Y : ‘“‘Z‘L'L;kf‘;' 70 r';;". : f#{g Galibratien 5
C', '7:’,: o cBSBMASEM . 4S/9M Calibration
C ~75/3M, 58 5S5/9M Calibration
10S/3M, 3S/10M 3S/10M Calibration
9S/3M, 4S5/10M 45/10M Calibration
85/3M, 5S/10M 5§8/10M Calibration
11S/3M, 3S/M11M 38/11M Calibration
10S/3M, 4S/11M 4S/11M Calibration
9S/3M, 55/11M 5S/11M Calibration
128/3M, 3S/12M 3S5/12M Calibration
11S/3M, 4S/12M 45/12M Calibration
10S/3M, 55/12M 55/12M Callbration
13S/3M, 3S/13M 3S/13M Calibration
125/3M, 4S/13M 4S/13M Calibration
11S/3M, 55/13M 58/13M Calibration
14S/3M, 3S/14M 35/14M Calibration
13S/3M, 4S5/14M 45/14M Calibration
12S/3M, 5S/14M 55/14M Calibration

whersin @ mark and space combination of xS/yM includes a space having a
length of x and a mark having a length of y, x and y are integers, and the training
pattern further Includes the redundant pattern for DC balancing.

[0034] In still other features, the systems and methods described
above are implemented by a computer program executed by one or more

processors. The computer program can raside on a computer readable medium
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8S/3M 3S/8M 3S/8M Calibration 7S/3M 4S/8M 4S/ 8M
Calibration 6S/3M 5S/8M5S/8M Calibration 9S/ 3M
3S/gM 3S/9M Cal i bration BS/3M 4S/9M 4S/ 9M
Calibration 7S/3M 5S/9M 5S/9M Cali bration I OS/ 3M
3S/1 OM 3SI 10M Cal i bration 9S/3M 4S/10M 4S/ 10M
Calibration 8S/3M 5S/10M 5S/1 OMCalibration | |
S/3M 3S/1 1 M3~/1 1 -Malibration | OS/3M 4S/1 1 M
4S/1 1 MCalibration 9S/3M 5S/1 1 M5S/1 1 M

@Heh pe Bt ot imiteStaMen®s/, hoakdidtts dath skahjd asd/oodtherlskitable
S/I3M 4S/'1 2M 4S/12M Cali bration | 0OS/3M 5S11 2M
fangiblesiomgennedivma. -1 3S/3M 3S/1 3M 3S/1 3M
Calibration 12S/3M 4S/1 3M 4SI 13M Cal i brati on

115/ 39038k 13wthes1areas | eppliaabilitn ofl 4% ésenS/idvetlibn wil
3S/14M Cal i bration 13S/3M 4S/1 4M 4S/ 14M

®&rPBe apPayaNt florsiiendetaied teseriptiospiovideaabrdimatter. olt should be
wherein a mark and space conbi nati on of xS/ yM i ncl udes
Anderstoed Hhati the detalled dgsciption andspeaific@ampies; iwijle dndicating
|l ength of y, x and Y are integers, and the training

S tReefared remegdiment atidbe tihveentien|u acka iterded: € plipbsddOof
bal ancing. [0034] In still other features, the systens
dwatrationiapbisansiare npblatendedbioviimitthe stope aftemineention. a
conput er program executed by one or nore

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The present invention will become more fully understood from
the detailed description and the accompanying drawings, wherein:

[0037] FIG. 1 is a cross-sectional view of a one-time recordable optical
disc according to the prior art;

[0038] FIG. 2 llustrates exemplary mark/space and corresponding
NRZI converted signals that are generated by an optical playback device reading
an optical medium;

[0039] FIG. 3 is a cross-sectional view of a rewritable optical disc
according to the prior art:

[0040] FIG. 4A lllustrates a first exemplary laser power profile for
writing to one-time recordabie optical media according to the prior art;

[0041] FIG. 4B iilustrates a second exemplary laser power profile for

writing to one-time recordable optical media according to the prior art;
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processors. The conputer program can reside on a
conputer readable nmedium 16 such as but not limted
to menory, nonvolatile data storage and/or other

sui table tangible storage nediuns. [0035] Further
areas of applicability of the present Invention wll
becone apparent fromthe detail ed description provided
hereinafter. It should be understood that the
detail ed description and specific exanples, while

i ndi cd0042) Fie: ACdlestratd & tARSickBIplaf 1dsBF poWke Brdnf for
are intended for purposes of illustration only and
awetingdo ohertimectecbrdablé optical mbdia%ﬁ?@ingfto tﬂa$ribnm,nt i on.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00361 The present

i nventdPWI] wi FIG.b42 divstrates & fourthyexeRiphirg iaed powaMprdfleior
detai |l ed description and the acconpanyl ng draw ngs,
vitingi e ong-Gime Fecartiable Gptical rmedia @Bcording td e MroNaBW of a
one-tinme recordable optical disc according to the

pri or [6444] 1BEBSA FliGtraRs| 4 | fisstt &x@NQHargXBEH BéWer profile for
mar k/ space and corresponding NRZI converted si gnars
tWiitingde eovgitatie aptizd! tgdiancapting ko peyibegk devi ce

reading an optical nedium [0039] FIG 3 is a
cross{W¥Bl i ofil8. 5B Hustretesna rsewsnd einiplany tikser! poed Brofile for
according to the prior art; [0040] FIG 4A Illustrates
awvitingdo rexwridahie aptical media apeonding by & ipkier 487 witing to
one-tine recordabl e optical nmedia according to the

pri or [MMB] [ BIGY 8]is BIf@ctiddal Ibldok Siaghdre of @ opBsed Rddia playback
exenpl ary laser power profile for witing to one-tine
rdgvise dpabidingop witeestrategylitableacording g the piedentiivenfion ¢ ;

17 [00421 FIG 4C Illustrates a third exenplary | aser

- pove 0087 Df i FIg. dilustraies istapg of an anematiowritestritsdfibration
optical nedia according to the prior art;

method according to the present invention;

[0048]) FIG. 8 illustrates exemplary altemnating sync pattemns and data
blocks according to the present invention;

[0049] FIG. 9 is a functional block diagram of an exemplary optical
media playback device including a write strategy analysis module according to

the present invention;

[0050] FIG. 10 lllustrates an exemplary training pattern according to the

present invention;

[0051] FIG. 11A is a functional block diagram of a- high definition

television;

[0052] FIG. 11B .is a functional block diagram of a vehicle control

system;
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[0043) FIG 4D Illustrates a fourth exenplary |aser
power profile for witing to one-tine recordable
optical media according to the pdor art; [0044] FIG
S5A illustrates a first exenplary |aser power profile
for witing to rewitable optical nedia according to
the prior art; [0045] FIG 5B illustrates a second
exenpl ary | aser power profile for witing to
rewitable optical media according to the prior art;

[ 00461[085%}: GIGS1%C fsunfuhétionhal biGdktigramad aaBIREr ghone;
optical nedia playback device including a wite

st r at ef§954]Jabl RGatidisci fufctional HIECKIAFEMlof b REERP bR and
10047] FIG 7 Illustrates steps of an automatic wite

st r at i§95§]al iMGat 1Bis a fumdtonal eukalialrarg of 8 nidam Magsent
i nvention; 100481 FIG 8 Illustrates exenplary
alternating sync patterns and data bl ocks according
to the present invention; 10049] FIG 9 is a

f unct iRINEAILED QESCRIBGIOMOB THEIPREFERREDEMBODIMENTS
medi a pl ayback device including a wite strategy

anal ydpe56iodiihe fbowinglidegcdption- bt theD pREGAII bRLEHEARS) is
100501 FIG 10 Illustrates an exenplary training

peneraly exaropierydnmature antids InonE WaRtintb Aol IR tHeQRVRhtion, its
FIG 1 1A is a functional block diagramof a high

dapplicaticdnonr uses| o purposes| A @&2ly, HeGardelRfdréndd numbers will be
functional block diagramof a vehicle control system

1esqdosthe dra@ings ta Gdertifasimilac elepiemts. blARCHsedi REreRMR tafm
cellular phone; [0054] FIG 11 Dis a functi onal

bmedwledtieayit amdisr davise tefersio anxAppiitation] SKRHE IRteGratel1CiFeuit
is a functional block diagram of a nedia player.
DEPAC). EID BIESTRNIE TIrEDLt, GF prodesSIREFSRERED d6NEBAIBH VENERup) and
memory that execute one or more software or firmware programs, a
combinational logic circuit, and/or other suitable components that provide the
described functionality. As used herein, the phrase at least one of A, B and C
should be construed to mean a logical (A or B or C), using a non-exclusive
logical or. It should be understood that steps within a method may be executed
in different order without altering the principles of the present invention,
[0057] The present invention allows optical media playback devices to
adapt to various recordable and/or rewritable media types without having to rely

on manufacturer or firmware updates. As a result, consumer satisfaction and the

manufacturer's profitability are improved due to increased sales and a reduced

product retumn rate.
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[0056] The follow ng description of the preferred
enbodi nent(s) is nerely exenplary in nature and is In
no way Intended to limt the Invention, Its
application, or uses. For purposes of clarity, the
same reference nunbers will be wused in the draw ngs
to Identify simlar elenents. As used herein, the term
nodul e, circuit and/ or device refers to an Application
Specific Integrated Circuit (ASIC), an electronic
ci r cui 0058] prideres specificaliar the, poessnt dnvetitionr alpneU R)tofiattd
menpry that execute one or nore software or firmare
ng'E’F%I%‘Pfa? wetsrrtiatagy itehiestdred) po aiaptical medin glagbacktdesice.
st‘,'ht abl e conponents that provide the described
f WAR OPHFALIMedfa Pleybaskedevisernsovides hrecishrcantroladf & it stenegy
ok A, B, and C should be construed to nean a | ogi cal
( &S8% PHset apgl preclsenmeasytemenixel data werittohoy thel wiite. lasdr.  In
shoul d be understood that steps within a nethod may be
e RUTRR @ptical medier stenaga technalegy, \wradiseLdontzbltof mrtw strdtegy pulses
pLincipIes of the present Invention. [0057] The
phas digen; avaiiableo forasevenl eeneratitns mefdiprodukctsy baCénventionally,
devices to,  adapt to various recordable and/or
r BAWSVEELAR '%‘Bﬂ'ﬁ&dt Grel oni mpdue thetvperfprne bioth \the aiiting and
manuf acturer or firnware updates. As a result,
cBRSSRuPeaskanaant s netnavaiieble.n W hileapratise measatement of a read-
pgofi tability are inproved due to increased sales and
a3 ERior) Car et agcemalishied arsing @Xpesios Sristrivneatation (e.g. a
s&eci fical Iaf the present invention allows automated
9 Psed Aot sampling scene).aseey an diviplementatied ieringited to a
optical nedia playback device. The optical nedia
pESPha borRiony cer giheshighetosmenifaetutingenvirbnménta Wi t e
strate | aser pul ses and preci se neasurenent of data
writt &Pt Refaring row tedd@, 6.the pasentanventipn Isdmbplomstsd in
st orage technol ogy, precise control of wite strategy
pfl %’8@3' 'Hsg'a (ayRack Agvicarfi0e suahy asse D¥Dasystpem eThad omtical rmédia
however, an integrated

products. Conventionally,
éf'?@_aﬁ'% YR GHP SMPWAL® [ElH8rBVBotecheroaiitoert(RER) 62,
ﬁ&rﬁ@t %gwgﬁ £3 :ﬂ.lﬁg(e Erflttetglats stc?rgsts ré\éacli;taa} ?Alni?é. dav’g Ialnglog :/c?lgtlﬂz iontrol
code that is associated the control of the optical media playback device 50. The
buffer 54 may employ volatile memory such as SDRAM or other types of low
latency memory. Nonvolatile memory 55 such as flash memory can also be used
for critical data such as data relating to DVD write formats and/or other
nonvolatile control code. A processor 56 arranged on the DVD PCB 52 performs
data and/or control processing that is related to the operation of the optical media
playback device 50. The processor 56 also performs decoding of copy protection

and/or compression/decompression as needed. A DVD control module 58
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back waveform can be acconplished using expensive
instrunentation (e.g. a high speed digital sanpling
scope), such an inplenentation is limted to a
factory, laboratory, or other high-cost manufacturing
environment. [00591 Referring nowto FIG 6, the
present Invention is inplenmented in an optical nedia
pl ayback device 60, such as a DVD system The opti cal
medi a Pl ayback device 50 is shown to include a DVD
pFPRIuAIcales witht am bputioytptBntefiace S0 anchwitinel spiedie/feed motor
btﬁfer,54 that stores read data, wite data and/ or
vOTM) Griver 62 AR/ a reasiirite shenned mesuledidat B DYD coatiimaddule
og the optical media playback device 50. The buffer
538 FRQrdiBaiss spnigel ok the|spi yiriverc theaeadibrtahannel tnaiule 64
té@ﬁﬁ'ﬁ(ﬁ | ow |atency nenmory. Nonvolatile menory 55
s Preqessrl Joeand dataiaputiauinyt vie te inderface B0cr i t i cal
dat a s[“:ﬁth]as data relating to DVD wite formats and/or
ot her voIPHNg widte nepesatiansddhe Aepd/wets shanrded module 64
arranged on the DVD PCB 52 perforns data and/or
cBRAoHBs the datadtaihegwrittas by en raptical adad/writeh©RWE babptival afad
the optical nedia playback device 50. The processor
5%"'&1(5’8) fevice rﬁ%t%g@oa%}ﬁgilaﬁerc oplye peast’writei channeinotbdule 64
conpr essi on/ deconpr essi on as needed. A DVD control
nwgg?ﬁeg ghe signals ferreliabiliteandimay anplyi, digruevaocpie Eor checking
Inttﬁrfac 80 n(g with a spindletfeed notor (FM
dPi% &P "‘Sn@%& %dingadyviength dimited ejRLikb datlieg 5.and The like.
D.control mpdul e 58 coordi nates control of the
spHNG ©af\qRerations. the fead/wete/ shannel mndule &4 canveits abinalog
anq thogggarécessor 56 and data input/output via the
i PHRt BW po@6ogevivgronty awdicitsl signat.alThecsnverted signal is
\rls‘ﬁad/vvrhe channel nodule 64 encodes the data to be

PR CEtRCiRg and danorediby keewn dpshnisugomyyemvenihel dath that acs
?@%\/95’\%%'3 _ Vln(r:lgl 6?er3|8| éhg4DV|c?r glcggggg. t -Iggesi gnal s
check FIT " BYBY Getariey (BoljAYc 881 giudpsre @pica storage
IR g1 Serlascs Bl anereanasarms atanontioato e oot storage
%ecﬁ&r‘%lﬁqs rotated by a spindle motor that is schematically shown at 71. The
spindle motor 71 rotates the optical storage medium 70 at a controlled and/or
variable speed during the read/write operations. The ORW or OR device 66
moves relative to the optical storage medium 70 to read and/or write data to/from

the optical storage medium 70. The ORW or OR device 66 typically includes a

laser and an optical sensor.

[0062] For DVD read/write and DVD read only systems, the laser is

directed at tracks on the optical storage medium 70 during read operations. The
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out put of the ORWor OR device 66 to a digital signal.
The converted signal is then detected and decoded by
known techniques to recover the data that was witten
on the DvVD. [00611 A DVD assenbly (DVDA) 68 i ncl udes

an optical storage nedium 70, such as a DVD platter
that stores data optically. The optical storage
medium 70 is rotated by a spindle notor that Is
schematically shown at 71. The spindle notor 71

r optiab sensve sepsdsoaiiections agseRtEs) MEAUsHits2 FoP VTP tdaBfirite
and/or variable speed during the read/wfte .

oWy appitcatiorhe iakimay 6D B V6 tdfoat THY B 1B 2nitHE obtRa
the optical storage nmedium 70 to read and/or  wite

d atoragerhédiom 70tduging Piritecéderstionsage nmedi um 70. The ORW

or OR device 66 typically includes a |aser and an

opt i c&008Insdthe §pIUfisTFMMdrivePER cortsls hd 5Eind8 IndtPr{ Séikh
only systenms, the laser Is directed at tracks on the

o penteiiably trotateyethetupitivah stéragel metliur Fad PREsBhERAM dilE 62
21 optical sensor senses reflections caused by the

| alsdgspérates deatrolBigrls tharoéion a &Y oz fcﬁ“eké’rﬁ?le wing a
| aser may al so be used to heat the die |ayer on the

oplite abil astuatonge steppien Mol SHdryn@ther shiRibRPEMHE4thON
[ 00631 The spindl e/ FM driver 6 controll S tﬁéetaés%,iqngr%f%d

nootar 72 Typicdtly cioves et ORW SHOR de@ta b6 fadidlf r@lgﬁ\}elctelthe optical
SO

storage nedium 70. The spindle/FM driver 62 a

geineagatesdiurn T0r & lasérainabrs7 3 durera0s4 dsePdrivel i B8%e8'on an
72, for exanple using a v6ice coil actuator, a

soupuico the read/enite aamanndl megdute 84.21The AIHA %B%clu%@éea bregfhp

notor 72 typically noves the ORWor OR device

r Gitulh| Mythet amplifies anaidghmadigrail WA rag@Ing el e’ freafp
| aser driver 73 generates a |aser drive signal based

ofircsit 74 @amptifies ot levet sigaals fiotri he GRWNHIER BBALS 86 BAd oliBéts
DVIDA 68 includes a preanp circuit 74 that anplifies
alhalaowpiifiesbsignsl imthb seadMreite chawardil hoddietsa, t he preanp
circuit 74 anplifies low level signhals fromthe ORW or
OR de054] 66 Thaoptical media playback device 50 further includes a codec
module 75 that encodes and/or decodes video such as any of the MPEG
formats. Audio and/or video digital signal processors and/or modules 76 and 77,
respectively, perform audioc and/or video signal processing, respectively.

[0065] Portions of the optical media playback device 50 may be
implemented by one or more integrated circuits (IC) or chips. For example, the
processor 56 and the DVD control module 58 may be implemented by a single
chip. The spindle/FM driver 62 and/or the read/write channel module 64 may

also be implemented by the same chip as the processor 56, the DVD control



the anplified signal to the read/ wfte channel nodul e
64. [0064] The optical nedia playback device 50
further includes a codec nodule 75 that encodes
and/ or decodes video such as any of the MPEG fornats.
Audi o and/or video digital signal processors and/or
nodul es 76 and 77, respectively, perform audi o and/or
vi deo signal processing, respectively. 10065] Portions
of the optical nedia playback device 50 nmay be

i Medulediftand/dryby additional whipe. Musertaé eptical Fetiat playbh&R dVice
chi ps. For exanple, the processor 56 and the I'DVID
cerether thap dhe BVHA G8ayaybaiso beiniernéemed By asod.ngl e

chip. The spindle/FMdriver 62 and/or the read/wlte

channdf08fijdulTdeaptioalymedia piayback deVicd T80 skffed ¥nd '3!9na°fﬁily
chip as the processor 56, the DVID control 22 mbdule
SePeRiRs ®writy stategy tableal Far leikampleMitet op!lf:altl’ﬁ@dié’%ld 6&¢k device
medi a pl ayback device 50 other than the DVD g8 may
aPQ ayestpiepihenwiite eatrategy 4at86Xin ) 061Glile Themen! 54 Bhd/BER e
pl ayback device 50 stores and dynamcally updates a

viReriveladiiermergly G5 bThe wierstretsyyrthile indhedietalisratior 84t 2 The
pl ayback device 50 may store the wite strategy table
i opticalemadia ataybackrrienioe 0 Stitasntd ey optital S16ragd FHEARINAT hix the
menmory 55. The wite strategy table includes
CRPAMFite ichannehtmodulh €4 amt/orc the ez @ﬁpéraYQ)aﬁlﬁcd?&H%QS the
50 wites to the optical storage nmedium 70 (via the
realBrajipn datacsiareddn the woteesttateqntibler  The obfee medid M8fback
he

73) according to the <calibration data stored int

vitavice S9tundetegyiha calibeatio Hatacitdrid i thewditestrtéyyaa8Ik according
devi ce 50 updates the calibration data stored in the

WWPi @ erastiquiar etype taf dpticacstorade nmedium A0 p@éirﬁq'l_%édi.r TheR&ore,
of optical storage nedium 70 bei ng used. Therefore,

Stsnaiiytiniiated iuptates of the dalibestionfdataare @iat hév’eﬁéd'r?.n dat a
are not necessary. . [00671 To update the wite

st rat 8PP71 abTe update togpwitteastrategli mblel, tebaptical FRYIaCHaBRCK
initially wites a training pattern to the opti cal
Heyica RO inlliallvirwites asleaininglipatiemotoathei opticaRbtorddet Medium 70
strat %%y The training pattern may include data

according to an initial write s rategy. The training pattern may include data
representative of all possible mark and space length combinations. The initial
write strategy may include laser power or other data according to a known optical
medium type. For example, initial write strategles for known medium types may
be stored in firmware (e.g. the nonvolatile memory 55) and/or stored on the
optical storage. medium 70. For unknown medium types, the Initial write strategy
may be estimated. For example, the initial write strategy may be a default write

strategy stored in firmware and/or a previously used write strategy.
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representative of all possible mark and space | ength
conbi nations. The initial wite strategy may i ncl ude
| aser power or other data according to a known optica
medi um type. For exanple, initial wite strategies for
known nmedi umtypes may be stored in firmvare (e.qg.
the nonvol atile nmenory 55) and/or stored on the
opti cal storage. medium 70. For unknown nedi um types,
the Initial wite strategy nay be estinated. For
exanpl068} heTheioptical media elaybeck agyicetsd tenarsdds abdck the
wite strategy stored in firmvare and/or a previously
Yaiign.iainiag faftemetyia the3ORWO 68] OR ievinet 66 ahd/or thea read/write
pl ayback device 50 then reads back the witten
thanmal podyde 64} fromyiha aptical Grtwvage raRdliate VAC: e TRE optickl Mfiedia
the read/ wlte channel nodule 64) fromthe optica
Paypagiedenics shanatyzes the voittendeainingpattern fol depdramrie wisstherdhe
50 analyzes the witten training pattern to determ ne
méﬁ [RBA "sPAee lengthe andiloestiane corespong taribs interaled dersgths and
orrespond to the intended | engths and || ocations of
chéﬂwmp plethe. Patiamot Inesthevowerds, theeontipali redia miayback device 50
pl ayback device 50 determ nes di stances that the
tecRings (fispnges dhalr the gnarke and rspaceshars offsehdrerh the intended
| ocati ons. Based on the offset distances, the optica
fRegliensy| Bgsrscan the\affset digtancas; thet eptichiemedia tlaybatiatdes 50
table to Incrementally correct the calibration data.
B8lustsdhe Mste-strategy tgpleite incramentallyptamebtibie catihratien ddla.Eyr
adjust the wite strategy table to reflect whether
BKample; theoAPtival mediscplaybae deyleg & may@diusbitie meitosititegy
the initial strategy. [00691 The optical nedia
Eﬂ%@a@ﬂe%&h%rﬁv Widttaini marss weee toodpmg orctoo short accordiog to
&#ﬁ optical storage nedium 70 according to the updated
inlialstralagygy  table, and rereads the witten
traig@n&bpattern for analysis. The optical nedia
pl ayH38%®lgeviheeoBlisal mndia playhack gevice dilr eswrites lthe training
wite strategy is determined to be acceptable. (0070]

RRYIP 19 Hig oRilRY storpgesmediumatd agrosding tocthesupdates writd stetegy

?a%llei. barn%trie(r)e%ds the written training pattern for analysis. The optical media
playback device 50 repeats this procedure until the write strategy is determined
to be acceptable.

[0070] Referring now to FIG. 7, an automatic write strategy calibration
method 80 begins In step 82. In step 84, an optical media playback device 50
that implements the method 80 powers on. In step 86, the optical media
playback device 50 writes the training pattern to the optical storage medium 70.
In step 88, the optical media playback device 50 reads the written training pattern

from the optical storage medium 70. In step 90, the optical media playback
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met hod 80 begins In step 82. In step 84, an optica
medi a pl ayback device 50 that inplenents the nethod
80 powers on. In step 86, the optical nedia playback
device 60 wites the training pattern to the optica
storage nedium 70. In step 88, the optical nedia
pl ayback device 50 reads the witten training pattern
fromthe optical storage nmedium 70. In step 90, the
optical nedia playback 24 device 50 anal yzes the
g¥cectP analyzes toe watters training pittea tui deterofifes offsetobf thealata,
data. _In stop 92, the optical nedia playback device
) sgee? & the, eticah mediarplaybaciidevicess detemineswhethbt 6 written
cceptabl e according to the offsets. If true, the
InfRQ Patiernds rﬂcpff-'nj@lge tascardiop t94he bffsdtal ditrud, e nRsthey 80
80 continues to step 96. [0071] In step 94, the
otiRuEs torster P4 Itfelsacthe metiagB05®ntimuesito siep 96i t h
nornahgﬁqeration. For exanPIe, the optical nedia
pl ayb Hevinceten84.rthg oplicat medidzlayback tince$d carttinues with
storage nedium 70 according to the current wite
NARRRRPratioap Fer exgiarieghe eaticakmedia playbabiadaviceso mmy Wite
%gﬁ) tinue to operate until powering off in step 98
nPRticabstqeage gpedival 70s acaoating fee theucurfmt Maite strategy
resented. 100721 In step 96, the optical nedia
BF%!?baE’P@ Qetigat enaslip MlAybacksdeviee S0urnaye contiraeeigyopeite cuntil
according to the analysis of the witten training
PRIMEERG, OTITHE St%?ﬁo@%@ umtbra cewt bpticet stavage anediim 100 Is
this manner, the nethod 80 continues to adjust the
VireseBtegs r at egy tabl e and anal yze the resulting
trainhﬁg attern until an acceptable wite strategy
I's folPR&T 100788%r RE+ ther oriigalnmadie olaybask deviee G0%adjusts the
8E§ra$ion %L the optical nedia dplayback device 50 is
& PYIRQY BRler aRceIing tgdhaanalysimef themaitten sraining mttterre dThe
on_ .t he tical storage medium 70 typically includes
o0 kg et

et B Cegies i step 86 Indlis aramnet theemithod BE cartihues to

Tpe ﬁén%ﬂgatterns 100 are used to identify the data
BRGESe Mbe stratagy tabla angaralyzetthe resuitingdtainingl pattern until an

BLERAE WHR abogy s fiund, D¢ 2P € to fdentify the

[0073] Referring ndw to FIGS. 8 and 9, operation of the optical media
playback device 50 is described in further detall. The data that is stored on the
optical storage medium 70 typically includes alternating sync patterns 100 and
data blocks 102. The sync patterns 100 are used to identify the data biocks 102.
in other words, the optical media playback device 50 must be abie to identify the

location of the sync pattemns 100 so that the corresponding data block 102 can

be read properly.
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[ of the sync patterns 100 so that the
Lgfﬁégggnding datg blgck 102 can be read properly. 25
[00741 The optical nedia playback device 50 may
i nclude a sync detector nodule 104 and a tim ng
nodul e 106. For exanple, the sync detector nodule 104
and/or the timng nodule 106 may be | ocated on the
read/wite channel nodule 64, the DVD control nodule
58, a el.sewhere on the DVD PCB 52 as descri bed
in Fi 2196725 ThEe Sptiealgmediat Rlaybask udeyvice0 50 mayseciude a sync
i W t.h ynré tterns 100. More specifically,

t ﬁeggést{’/n%%fﬂ? 39? & ﬁ‘g n@ mpglvler 1o Rersexampial-tha syncctistextor

[ fromzthe optical storage nmedium 70 and
i'rég&‘fl? ﬁlﬁgsam?‘?ra € YmiRg, reqayles 106, Mayebe yorateship dhf]giidgwte

i,m 6 generates a timng signha
;r %ﬁ“bﬂ?"@%ﬂgggﬁﬁ‘g@ C%'i‘i% modul5e rmdier elsewberaon thecRVD
I d wthi ,tp opti cal nedi a pl ayback devi ce 50.
fﬁéﬁﬁé 8 9garBed &7 Pl BuTbe suue defester mpeule 40¢ imised te identify

' j yst timng |l oop of the timng
3@% %ec p 28{501 Cﬁ’qjt'ﬁ??@ slal?ﬁﬂ?Fé"Y-g‘hh éyrtpq Gatector mogule 404 revekes
3 r ntsi]i' n_edges twithi.nthe witten pattern.
I%g? 'gﬁéahrg?é,- éﬁéea(dl ﬂ‘P'ﬁg P ARYcAugtoragekmediumo 70 candi identifies
[Qr  trailli transition edges within the witten
3%?@?’}1 F’d???o*?'s"ﬁg BHEC Baftemsal OGre 3ha tipytingy Mdl_dledl@ﬁij galele&ibs a
Ll [ d a wite strate anal ysi s nodul e
139 Bape d10,1iEe Sysejpcteranaduie f i anaintotyet modek ibested
. be. Ilocat ed o tge read/wite channel nodul e
é’ﬁ{?’ m{rﬁé ﬁﬁacgﬁf”?oﬂ"a%‘?ﬁ_ g?gc?éoi-:?gw gyn?}ﬁ:Mxirr?cae@ie 104
2 esc e n Fl ¢ : '
ﬁ%‘?%eéggygo g’ﬁ'éﬁsgy%ﬁ SFPBEM{ o Adlyst adimieg; lappsaf e timinganodule
So8NaY ¢ fromth§ .sync detector nodule 104, the
read- béc‘l% gr@gpgr » $35% iming Jogr,ean foﬁ ﬁgttglf?gﬁtlogﬁ?;i Tvgllm the

i dule 106.,The wite strateg .
Yified P40, CEBLPRRTRS. trEning docre e deck b deadig aotr

) ding to the ng. detect signal 122. e
v\letra ﬁ?@ﬁgﬁ‘%e%}’eswﬁ%%wma&e@o recei ves the

2 . I ¢
tr ans!bbfﬁn eﬂgegpﬁvc\;nalt #‘Iefgl'a tp?a?'bg& gevice 50 further includes a write
strategy analysis module 120. For example, the write strategy analysis module
120 may be located on the readiwrite channel moduie 64, the DVD control
module 58, and/or elsewhere on the DVD PCB 52 as described in FIG. 6, The
write strategy analysis module 120 receives a sync detect signal 122 from the
sync detector module 104, the read-back data 108, and the timing signal 110
from the timing module 106. The write strategy analysis module 120 determines

when to receive the data block 102 according to the sync detect signal 122. The

write strategy analysis module 120 recsives the transition édges within the data
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26 bl ock 102 accordingly. For exanple, the wite
strategy analysis nodule 120 may receive the

read- back data 108 on a digital channel 124. Read-back
paranmeters for the digital channel 124 may be

sel ected according to a particular ORWor OR device
that is used to read the data fromthe optical storage
medi um 70, Appropriate settings for the paraneters

can_b eterpi ned_according to prior calibration
aﬁ?‘éﬁ?*’g?ccf’ﬁ{'n%ﬁ%t Frrexampliee gisgﬁt,egv Boalysis module 120 may
sirate anal ysi ule 120 conprises the timng
nﬁ?&ﬁ'l"% %’O‘@ag'r%%aatﬁ Hgg@ﬁcdia'@' gbanel hdhuRead-baek parameters
[D076] .The write strategy anal ysis nodule 120

sféﬁéﬁq%@ pirnagE134may be Relesias lescaring p a pesicular ORW o OR
mwittegF%LainiB pattern as described In FIGS. 6 and
79evige; g 4% 4pg 39 read) tpe datarfram dhe rapiisalt storage cnpediumn 0.
the witten traini attern may be perfornmed by an
ABRYRIaLe BPSBES D8 ARG Siers eanibe dietirmined asorcag o prir
ned a | avback device 50. The write strategy anal ysis
n%?%iagmri)z’g‘\ém /3? Qfﬁg‘eff'mﬂﬁm"@tmpmﬁ vaite Istrategy tamalysis
str@ﬁeqé tabl e according to the analysis. 10077]

REPAY? (14 CRERNSSS B AMmingmodiie 196t andier the siec detagtonaiedule

dﬁ)vi ce 50 wites an exenplary training pattern 130 as
S cf\?vn. The training pattern 130 includes a preanble

P2 S bThE2 0 B e S 5o s
I8 ot B s B e oot 956 and
P2 AP b e B RSB boGamia e S o
TR f pdTiimofl P opg s oo ssged i ofdhe aissmedia
ARRES soyce . 8, YA vl oty Avmivep arodive 128 fendier dhe
TR Baedils i irtd SEetBrARR webaing o e maiyn O LNe
[0077] Referring now to FIG. 10, the optical media playback device 50
writes an exemplary training pattem 130 as shown. The training pattern 130
includes a preamble pattern 132 and a main data sequence 134, The preamble
pattern 132 corresponds to the sync pattern 100 as described in FIG. 8, and may
inciude a reference pattern 136 that is interspersed among the preamble pattemn
132, The preamble pattern 132 is provided to allow the sync detector module 104
and the timing module 106 to lock the timing loop onto leading edges 136 of the
training pattern 130 (arid the reference pattern 138). A sync mark 138 indicates

an end of the preamble pattern 132 and a beginning of the main data sequence
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according to mninmumtransition spacing of the optical
nmedi a pl ayback device 50 and/or the optical storage
medi um 70. For exanple, the mnimumtransition
spacing for current standard DVI)s using red |asers is
3T (3 channel bit periods) for both space and mark
| engths. Those skilled In the ad can appreci ate that
ot her spacings of the preanble pattern 132 and the
reference pattern 136 are possible. As shown, the
pil #nbhe preambie patied2 132 arkBorthe réfebad pattem 136 may be formed
3S/3M...,3S5/3M where a notation xS/yMindicates a
pBEGOEFing fnminimum draasitiorasmacinigofitheoptichbmetia prfybadk device 50
followed by a mark having a |length of yT. The sync
nérd(or thegopties! starage, mediumOBD.3 \For leXadle, Tihe mimimund &b Asition
sequence 134 includes data representative of all
pRRASING fer prrent atandarddAD4 esing redclasdys ke (@ehanher bit periods)
exanpl e, the main data sequence includes mark an
sieadeth spagerandomaiknlangthss Those skillswint the taMecarf ﬁ#ﬁr@&l&t@ Ghat
exenplary table; Paftern Purpose 3S13M 4S/3M 4S/ 3M
CfhpheRadings of 384 phdandRd panedf/ 18l 45al thd referenide paBomM 36 are
55/ 3M 55/ 3M Cal i bration 3S/4M 3S/4M Redundant Pattern
f RASSIXS- Bal ABcishewn,33he VpreaBibld pdttetVl @321 Iy aBSBM, 3S/3M,
38/4M 5SAM SS/ 4M Cal i bration 5S13M 3S/ SM 3S/ 5M
CiH/BMY a4 3BM, whersNg natsliG\kVSIVbitiCates lar metied IncRGHAM space
5S/5M 5S/5M Cal i bration 6S/3M 3S/em 3S16M

dzaving adansth of5g) fellgwetishyoa/imek Bavigak ildrigtt bOyT, 763 8Mc mark
5S/ 6M 5S/ 6M Cal i brati on

138, as shown, is 10S/3M.

[0078] The main data sequence 134 includes data representative of all
possible mark and space length combinations. For example, the main data

sequence includes mark and space length combinations according fo the

following exemplary table:

Pattern PUrpose
35/3M, 4S/3M 45/3M Calibration
3S/3M, 35/4M 35/4M Calibration
33/3M, 5S/3M - §S/3M Calibration
35/4M, 3S/4M Redundant Pattern for DC Balancing
38/3M, 4S/4M 4S/4M Calibration
3S/4M, 5S/4M 55/4M Calibration
5S/3M, 35/5M ~ 35/5M Calibration
4S/3M, 45/5M 4S/5M Callbration
3S/3M, 55/5M 55/5M Calibration
6S/3M, 3S/6M 3S/6M Calibration
55/3M, 4S/6M 4S/6M Callbration
4S/3M, 5S/6M 58/6M Calibration
78/3M, 3S/T™ . 3S/7M Calibration
6S/3M, 4S/7M ' 4S/7M Calibration
5S/3M, 5S/TM 5S/TM Cailbration
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3S/7TM 3S/7M Cal i bration 6S/3M 4S/7M 4S/ 7TM
Z:gl/ |3k'\3/}r ation 5S/3M 58S/ 7M5S17M Cali bration 28 BS13M
3S/8M 3S/8M Cali bration 78/ 3M 4S/8M 45/ 8M
Calibration GS13M 5S/BM SS/8M -Ca-11brati on 9_S/3M
3S/9M 3 Calibration 8S/3M 4S/9M 48/ 9M Cal i brati on
7S13M 5S/9M 55/ 9M Cal | brati on 10S/ 3M . 39/ 1QM 38110M
Calibration 9S/'3M 4S/10M4S/1 OM Cali bration 88/ 3M
BR110MBSI 10M Calibration 11 S/3M 3S/1 1 M 33111 M

O fibrati 88/3M, 388MM 4S/1 1] M 457 1 3S/BMEalbra@bat 1 on
DS/ 3M_ 5S7S/AMMSEM 1 1 M Calli br at T Oru /BN afibratiory 12V |

BS/ 12M Cal6sSIsMyisSmeM 11 7 M| 45/ T Al\smﬁ“braj‘ion

ClY W oy

Cal | brat 1 o8/3M,@g/giyl _oo7 12vh5SH-12 Hibition p,
TISTINT SRS AN Hei o Co S*ﬁ“*%%% A Thieion
ol ratd

SO BSEN, 211 a2 1am ZSPVIGalbraGon

35/ aN. 195Ny RSHEM aM Cali Brati on 3SAONGCAIGRERGR ZM

SS/ 14M CHS/BMadS/80M] 0079] THe above 4EAONPCABRBIRRT T aTes

a mai n daBS3MesSreoNe 134 That 5S/10M Calibration

118/3M, 3S/11M

38/11M Calibration

10S/3M, 4S/11M

435/11M Calibration

9S/3M, 55/11M

55/11M Calibration

128/3M, 35/12M

38/12M Calibration

115/3M, 4S/12M

45/12M Calibration

10S/3M, §8/12M

58/12M Calibration

13S/3M, 35/13M

38/13M Calibration

128/3M, 45/13M

45/13M Calibration

118/3M, 58/13M

. §5/13M Calibration

148/3M, 35/14M

3S/14M Calibration

138/3M, 4S/14M

4S5/14M Callbration

128/3M, 5S/14M

58/14M Calibration

[0079] The above table demonstrates a main data sequence 134 that
includes space lengths up to and including 6T and mark lengths up to and
including 14T. In other words, the above table assumes that space lengths
greater than 5T have no effect on mark formation. However, those skilled in the
art can appreciate that the main data sequence 134 may include larger space
lengths, such as 6T, 7T,..., and/or 14T, Further, the main data sequence 134
may include patterns representative of trailing space lengths (i.e. pattemns
representative of spaces following marks). [n the present implementation, the
main data sequence 134 is arranged to be substantially DC free to allow the use

of AC coupling to remove channel offsets. As a result, processing of the read-
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I ncl udes space lengths up to and including 6T and mark
l engths up to and including 14T. In other words, the
above tabl e assunes that space lengths greater than
5T have no effect on mark formati on. However, those
skilled in the art can appreciate that the main data
sequence 134 may include | arger space |engths, such
as 6T, 7T,..., and/or 14T. Further,' the main data
sequence 134 may Include patterns representative of
tvagk daty iss plmrdifiec n dnt Bisottiér. ienplapadritations an TATIDES@UbMY ¥ifbut
of sgages. followng marks). In the present
i HBY BRIsluger @i¢, despribedrimiiS. (Ratent Spplication Nb3ri/185,563, filed on
g;rz&ggg to be substantially DC free to allow the use
ulyt9. 2801 witigh lsdierabirincormoatad by resérones i itsAptity, esul t
processing of the read- 29 back data is sinplified. In
anot h&QOBP?rm Ehemain Hea sequente/ D8 rayiricludg acretiGitant patdn
be included as described in U 8. Patent Application
N DG patgncing3as shewni imrhe abbye 28ble.2008s rédlinglnt Battem is
hereby incorporated by reference in its entirety.
Fo08BIred tecallon e dming lsenivdadiein i DEofissidinhe Por example
redug?ant pattern for DC bal ancing as shown in the '
A% vedundamtratiern: mey dughetienan pliernating bis pattem isuev BSA 01 ©101,
qllﬁ§$t e timng loop to lock in on a DC of fset
hH4t offged siaarkeapitaen be ¢liminatédindant pattern may
Include an alternating bit pattern such as '1D10101.
The 8987k sehs degnilied HaiGS 8n9banc:1 0, rthe titerg. 106 RBAY oro
g%s%ﬁébed in FIGS. 8, 9, and 10, the timng | oop | ocks
NBiton edgassyithip thestrejaing watteinr 30h eDarirg the RglitatdresBcess,
30. During the calibration process, the timng |oop
&4Bing inap Rreferablyiacksendo arteansition odgeckiging thy igast dridunt of
| east anmpunt of uncertainty. In the present
RERTERSN i the RreseRtdmplementatiby, the Initiatle delbcted Bansiton cage R
}s t he IeadingﬁFQge of the 3T mark, and the timng
holgadipg sAge o ihe Fhmrreand the tiring|leepdattammts gelook o e the
g% mark during read-back of the 38/ 3M preanble. As
ging edgp of thendTh grariodising nead-backaftie: 88/3Mhsretinblen Ghsl saelk,
{Héﬁ”'t? detec%ing the sync mark 138.
ming loop should complete the timing lock prior to detecting the sync mark

138.

[0082]  As the digital channel 124 of the write strategy analysis module
120 starts to process the 4S/3M and 55/3M data during read-back of the main
data sequence 134, & tralling transition location of the 3T marks can be
measured for different spacing histories. For example, the trailing edge of a 3T
mark preceding a 4T space can be measured according to an analysis of the
3S/3M, 4S/3M pattern. Similarly, the trailing edge of a 3T mark preceding a 5T

space can be measured according to an analysis of the 3S/3M, 5S/3M pattern.
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10082] As the digital channel 124 of the wite
strategy analysis nodule 120 starts to process the
4S/ 3M and SS13M data during read-back of the nain

data sequence 134, a trailing transition |ocation of
the 3T marks can be neasured for different spacing

hi stories. For exanple, the trailing edge of a 3T

mar k precedi ng a 4T space can be neasured according to

apeanal ysi.s of the 3S13M 4S13M pattern. Simlarly,

t ng"t E‘&g? i'?i’gacféa‘bﬁ?"m%t%fhwmtnq; lo@peatinnp f0cREd ts fthec tralling
c bef rreajjure ,aghcord,i ng to an analysis of the 3S13M
5STEW PV 9d TRATK IR e Anaip datarseauencs, @nd thenteiling teansition edges
th thti m'n,ﬂ qu%%acan be |l ocked to the trailing edge of
aﬂc s femainger; of the,datgpaterna can dedueaseed. Aitermatisely, the timing
traill ng tranFiti on edges of the remai nder of the

d3PB BacerprRslogked etheelaading @does of thealT vearks thrbeghout the

ti 'n%#ao% can remain | ocked to the | eadi ng edges of
¢ HUiraYeqrshack Rrecassghnslier lpsked toreading edgas df-thl 3T marks st a

a]nd/or L}oo d to_| eading edges of the 3T marks at a

| 'BYeregy B'Am%hdt [FheTweteptrategys ttable digyundatdde acsording afocthe
accor di ng to the neasurenents and anal yses of all
pIPEHReME and @palvses ¢fial Ratiernsdaciudectintbe orain t8t4. sequence
[%963] I n anot her inplenentation, the optical nedia
plYayback device 50 nay adjust the power (e.g. froma

m ni moﬁ?we leYlfl .to a maxi mum power |evel) and the
tini % t h& §0ehes implempntation, sheepticalonedia playbaakdevice 50
u'ﬂéi L .a tpﬁrti cul ?r Pesi red result |Is achieved. For
N BAILst the Powsr (6.6 B mininumoeaer dexel do aSbaximam power
g%%pst {P\% ower 3{}-‘2 timng of the wite laser for the
I\frﬁ’ta NG of #ifowrite, lasaTiipe ararticslan peBem wnill ahpasticular
nne r l.evels_and timng necessary to achieve
ar?eﬁﬁ%? Fﬁfﬂﬁﬁ%ﬁ?ﬂ'ﬁ@@- (fForeexamalex thepopsisakmedia splaybask tpvice 50
[ QL. timum ty cycle (e.g. 50% duty cycle) can
3’2 d%’%ﬁéﬁ%@&‘f"er[ ?f?ﬁ‘gﬁfr%ﬁz&}/ e VA iasst fouthe 3S/3N mattemt ¢fdhe
' nfipn can be inplemented In a high
%ﬁﬁ@%i%ﬁg‘?’e{'gi &7 B)ie MERTeYy Rever devals and finNngsnedessary to
Ychieve a maximum contrast (i.e. peak to peak measurement) and/or a optimum
duty cycle (e.g. 50% duty cycle) can be determined.

[0084]  Referring now to FIG. 11A, the present invention can be
implemented in a high definition television (HDTV) 420 that inciudes sither or
both signal processing and/or control circuits, which are generally identified at
422, a WLAN interface, mass data storage of the HDTV 420 and/or a power
supply 423. The present invention may implement and/or be impiemented in the

mass data storage 427. The HDTV 420 receives HDTV input signals in either a

wired or wireless format and generates HDTV output signals for a display 426. In
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bot h signal processing and/or control circuits, which
are generally ldentified at 422, a WLAN interface,
mass data storage of the HDTV 420 and/or a power
supply 423. The present invention nmay |nplenent and/or
be inplemented in the nass data storage 427. The HDTV
420 receives HDTV input signals in either a wred or
wi rel ess format and generates HDTV out put signals for
a display 426. In 31 sone |Inplenentations, signa

pPYBR YERiermertations: signadranessing iralit Hdidrohtrdi 2R c@P 82 End/or
er circuits (not shown) of the HDTV 420 nay process

ot
d3f'87 s 6rahshednhef tharliD v 420anappioasss @5t PEMBrm coding
cal cul ations, format data and/or perform any ot her

t SRECTeNNBHIN pPeTismssaleplations, foeyatbeats edtidior @érfolr? Q39 lother
The }—Hﬁ 420 may conmmuni cate with nass data storageée
Jiyne o TV proseasingithabmay ba requiredl ati | e manner such as
opt i czé storag; devi ces. The HDTV 420 may be
conned{®al ¢ o TH MEXTY 4205may comaminieatd wiOMask Qutd StbRES M27

ntanoI atile nmenory such as flash nenory and/or othér
S

Pl sipfeg dafa iy @ pANIatéa manseosuwheas JitkaHEBMgd HovRbs O The

ﬁ@_wzuggort connections with a WLAN via a \/\EAN
(ARY may ke cennected do rieduss42Ratien i IRANIOROM? Idw laténcy

118V a vehicle 430 includes a vehicle control system
J}?&l gaﬂ%\ﬂﬁm@g ?BP"‘}/ gﬂﬂ%h :ﬂemqu azdi’o:t othew ﬂﬂlg'blénelg@cbbnic data
[ ement nd/ or be inplenented I n mass data storage
&FIT&F%%HSW 420 atsp graysspppentrconndetiors! vethcedWLAN vis ¥ SYINR
inpl eents a powertrain control system 432 that
f‘gg’g?rge&erchﬁﬂg% fromone or nore sensors such as
ten‘pe{@g re sensors, pressure sensors, rotational
sensot’¥80laj rRefBging dissbtos Fighd1 18, amghicthesn Bibiutiedlaevehicle
sensqrs . and/ or that generates one or nore output
88&(9? SYSISMATE & Pavehsupplyeti rithe preserttinventio R FiiBinglfent
%ra(nsm' ssion operating paraneters, and/or other

BRYer oe tad I Owey]dath stqrages efitthd elidlei euhtreR¥ystem.

be i mpl enented in other control
@leﬁf&le con%rcrﬁpsystem implements a powertrain control system 432 that receives

inputs from one or more sensors such as temperature sensors, pressure
sensors, rotational sensors, airflow sensors and/or any other suitable sensors
and/or that generates one or mare output control signals such as engine
operating parameters, transmission operating parameters, and/or other control
signals.

[0087] The present invention may also be implemented in other control
systems 440 of the vehicle 430. The control system 440 may likewise receive
signals from input sensors 442 and/or output control signals to one or more

output devices 444, In some implementations, the control system 440 may be
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systens 440 of the vehicle 430. The control system 440
may | i kewi se receive signals frominput sensors 442
and/ or output control signals to one or nore output
devices 444. In sone inplenentations, the control
system 440 may be 32 part of an anti-Ilock braking
system (ABS), a navigation system a telenmatics
system a vehicle telematics system a |ane departure
\s;%qsﬁem an adaptive cruise control system and/or a
el &n cantidpeka Prakingt systest GABS)Jch navigationt sysimn, HWkmatics
corrpact disc and the like. Still other inplenmentations
aTEteTh f \ERjsietelematics estam, Bhiane departure systenan daphive 6raikk
432 may conmunicate with nmass data storage 446 that
s{opirekSysiame, and/er s veivae entertainmamh systerhhsuchassa dkad, DVD,
storage 446 may |nclude optical and/or magnetic
SontragtAiseant b lise cHtllbatheramplemiintations areamntdnipidteadl/ or
DVDs. . The powertrain control system 432 may be
connel8988] t o TheRewsrirain Tostn} IsystemRAR mBRmrhonicdte W fass
Q{Jﬁnvol atile nmenory such as flash nenory and/or ot her
tq Sioraoe. 40 thansteres data i @r ngyemlatileemapnnerer Thelinass data
contr ol Gc,ystem 432 al so may support connections with a
ARG 40 SavApoings, eptisal and/en megnatio stotage Tevicazostich&ls hard
Z‘?{%tgrl‘m 440 may al so include mass data storage, nenory
/ Bives bplanandierePVRse The ipowettrairhoowtiol syS188O432 may be
Referri nowto FIG 11C, the present invention can
88"”?9‘&511&1'%'&"86’ 47 oo ds| RAM RO, e tighcy ehvatatie memory
I ncl ude_a cel lul ar antenna 451. The cel |l ul ar phone
25@1 ig%c 1t Snamar andar efbem sultapiea lelgutronie sazita ostevagh.or The
control circuits, which are generally ldentified at
RBYErtAIn GoNTo| systar 432 alsauray stppart cobmectioss with & IVELAN via a
W"@\Zl a{wqphone 450 and/ or a power supply 453. The
REtwark, {rterface f48ay Thengardmk Aystem di40r mie aisomhatudenhass
If{ ghe mass data storage of the cellular phone 450.
FRfESoroS memeR Andior 8 \ELAN intertaee (all not spovare 450
I ncl u@g a ﬁ” crophone 456, an audi o out put 458 such
as a ggolker Sf8Ne r oy dP FIBut PLR. theaptesent divepticny cdb be

nd/or an.i nput device 462 such as a keypad, pointing
Mérg&ﬁeg in'y cellular phone 450 that may Include a celiular antenna 451,

The cellular phone 450 includes efther or both signal processing and/or control
circuits, which are generally Identified at 452, a WLAN Interface, mass data
storage of the cellular phone 450 and/or a power supply 453. The present
invention may impiement and/or be implemented in the mass data storage of the
cellular phone 450. In some implementations, the cellular phone 450 includes a
microphone 456, an audio output 458 such as a speaker and/or audio output
jack, a display 460 and/or an input device 462 such as a keypad, pointing device,

voice actuation and/or other input device. The signal processing and/or control
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voi ce actuation and/or other input device. The signal
processing and/or control 33 circuits 452 and/or

other circuits (not shown) in the cellular phone 450
may process data, perform coding and/ or encryption,
performcal cul ations, format data and/or perform

ot her cellular phone functions. [0090] The cell ul ar
phone 450 may commruni cate with nass data storage 464
that stores data In a nonvol atile manner such as
opfGHia I 458nandder othey rieaits (sotoskayen)dnvthe alliiar pRAFETREE may
hard di sk drives HDD and/or DVDs. The cellular phone
4BT9CRES, data, PeFP@E ceding andisnengryben, sparformscdiAatioRs Mormat
Ia%tv | at ency nonvol atile menory such as flash menory

afRtr dpdiet H@‘%O@Rth%ﬂﬂe&ularmenelfmmﬂmsdata storage. The

cel lul ar phone 450 al so may support connections wth

a V\LAr{PQﬁ‘ﬁ a The ApeliHlar \aboke i 480e mayc cor®Bnica@ORRE mass data
Referring nowto FIG 11D, the present invention can
p¥loraga Slpres, datasiata nopvdiatile 4tnnei Isects @b dptipalbdng/or
480 i ncludes either or both signal processing and/or
cBRASNYY siqrage devces far example hgmindisiadrivesiHED bhdloe DV, The
484, a  W.AN |Interface, mass data storage of the set
t‘&?ﬁ“'ﬂb?hmﬁﬁwﬂﬁbjbeempmd tupempry 488 suchhas RARS ROM, low
invention may inplenent and/or be inplemented in the
nategey molélzlsr ApEonf susk awtfigsbp memory! 8énhd/oFh ethet suitatle
qu 480 receives signals froma source such as a
BRI RAL] Gtarees. afie eeiiulaniphone #50alsd maylkappdn cinnections
degbi nb&_iﬁ\on audi o/ video signals suitable for a display
M8 2 WLAN da 3 WAN petodrinterfated68ioni t or  and/ or ot her

- video_and/ or _audi o out put devices. The signal

pr oced8AY aREfeming Bewit looFIG 140i ttse 4Bdsemh dhvintion @k be
circuits (not shown) of the set top box 480 may
Jrplemantedtinza sqidpp Ben B e set o droxetBoriyghidearsither or both
perffrm calcul ations, format data and/or perform any
N8t POSessiRg anixr qontielt girguits, vhighome Zjenaiatly identifleaat 464, a
%&m&eéommni cate with nass date storage

ace, mass data storage of the set top box 480 and/or a power supply
483. The present invention may implement and/or be implemented in the mass
data storage of the set top box 480. The set top box 480 receives signals from a
source such as a broadband source and outputs standard and/or high definition
audio/video signals suitabie for a display 488 such as a television and/or monitor
and/or other video and/or audio output devices. ‘The signal processing and/or
control circuits 484 and/or other circuits (not shown) of the set top box 480 may
process data, perform coding and/or encryption, perform caicuiations, format

data and/or perform any other set top box function.
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490 that stores date in a nonvol atile manner. The nmass
data storage 490 may include optical and/or nmagnetic
storage devices for exanple hard disk drives HDD
and/ or DVDs. The set top box 480 may be connected to
menory 494 such as RAM ROM |ow | atency nonvol atile
menory such as flesh nenory and/or other suitable

el ectronic data storage. The set top box 480 al so may
support connections with a WLAN via a W.AN net wor k

i nt er f [082]496The] €09 bded88 map Gomerlinicateith mba§ dafalforage
present invention can be inplenented In a nedia

pKag énatsBpes Uate imedianvplatiganaiied. TRE I8 at EBRIge%o0 may
both signal processing and/or control circuits, Wwhich
ainslugerentisall gnd/eremaghstiedstarage Tfddices: N SMMEK PakRERK drives
mass data storage of the nedia player 500 and/or a
p6ik} ardipiPYDE 0Bhe Fetdopbes4Bn map be bbhmeatetEty nhefbr9 @88 such
and/ or be inplenmented in the nmass data storage of the
g BOM. Isgdateney senvelatitepmemenyt sudhoms flasthmenigl aid/or
pl ayer 500 includes a display 607 and/or a user |nput
50thies suitabis; elgctranie datd, storage.n e sebdog bex 4Bk @isol iaf @UBbort
i npl enentations, the. nedia player 500 may enploy a
gFRIpectiens withea WLANevid a MELANGhbwotiinterfay@iigml | y enpl oys
menus, drop down nenus, icons and/or a

poi nt -[AMRB]c| iRsferiing emovade FIGa 11 MesplesantShletiil &n be
user input 508. The nedia player 500 further includes
ainRiRmeedin punmedia Playec 500.aThe medialoiyeR 800 MHcllesickher or
out put jack. The signal processing and/or control

cP‘?tg (RiIgnal HrReessiog end/ot kentrot icircuitst which cdre Yaawm)ly ifentift at
medi a pl ayer 600 may process date, perform coding

aPRfh G yerfage, mass fdetarstosgeudfahe anedia olyeRE00 dad/er a
and/ or perform any other nedia player function. 35

1Ry £upniy §0%e dhe preisaptdnveBtion may implement aralice beiiinplerRARd
data storage 510 that stores data such as conpressed
andh® magsidate sierage ottbamedia player 5000y sdras inlerBtafsns, the
In sone | npl enentations, the conpressed audio files

i Mefiacriayar| 809 inpludesa p edisniayp DA randiar tahudev! IMutf SUB&IchO4s a
ot her suitabl e conpressed

keypad, touchpad and the like. In some implementations, the media player 500

may employ a graphical user interface (GUI) that typically employs menus, drop
down menus, icons and/or a point-and-click interface via the display 507 and/or
user input 508. The media player 500 further includes an audio output 509 such
as a quaker and/or audio output jack. The sig‘nél processing and/or control
circuits 504 and/or other circults (not shown) of the media player 500 may

process data, perform coding and/or encryption, perform calculations, format

data and/or perform any other media player function.
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audi o and/or video formats. The mass data storage may

I ncl ude optical and/or nagnetic storage devices for
exanpl e hard di sk drives HDD and/or DVDs. The nedia

pl ayer 500 nay be connected to nenory 514 such as RAM
ROM |ow [|atency nonvolatile nmenory such as flash
menory and/ or other suitable electronic data storage.
The nedi a player 500 al so may support connections

with a WLAN via a WLAN network Interface 516. Still

ot her [0@B4leneTheamentis player B =g chAMURRER WA C iabs Hata
above are contenpl ated, [00951 Those skilled in the

asstoragenS Hiothatgiores datatsich ee bompressst QG 880/00A8ST ddPtdrPh a
that the broad teachings of the present invention can

b&onyaiatiarenarmdr. iin somarimplementatibas, e EOAPRESME audio files
while this invention has been descrlbed in connectlon

winctudediies that are ecrapijane with MPE €drmat BE otrfed Sultse %m%ressed
the invention should not be so |limted since other

maipiangior wideo Nomate: ofibe apa et stbrags hsay iﬁBluHé %Btlcal and/or
practitioner upon a study of the drawings, th

s pragneticsiorage davides foe exdrople tarddisic hmemsHD%ner‘Nd\@s The
What is clained. is: | . Awite strategy calibration

syedisnplavar 500 ropy be abnnenticatoninemorCE14IsidCas RAM, ROM, low
conprising: nenory for storing a wite strategy 'tabl e

alaeneyr ponvoiatilel endrary  ehemst fasha Marhry ShAIBAIother culoble
erteatralnlng patternto an Opth Storage medi um

aelegirenin dateosterabe b el medid atisyes 500 efbo Mal PP tnnections
strate table; and a wite strategy anal ysis nodul e

t WHb ar N\Mﬁ;aéNlt/HﬂdleMcgh interfacdisd a1 i St o@ﬁertlﬁlﬁleh{eﬂia‘ﬁbﬁ&in

pattern witten to the optical storage medi um and that

a@fditiansto thaseieseribedabove aratcanteaplatedli ng to the read

signal . 2. The wite strategy calibration system of

d ai mIPO8Ger dhose sidlieadr inithe Bg caatrioes #ppreciate from the foregoing
description that the broad teachings of the present invention can be implemented
in a varisty of forms. Therefors, while this invention has been described in
connection with particular examples thereof, the true scope of the invention
should not be so limited since other modifications will become apparent to the

skilled practitioner upon a study of the drawings, the specification and the

following claims.
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i ncludes a preanble pattern and a main data sequence,
each conprising mark and space patterns indicative of
binary data. 3. The wite strategy calibration system
of Claim2 wherein the training pattern includes a
sync mark that is indicative of an end of the preanble
pattern and a begi nning of the main data sequence. 37
4. The wite strategy calibration systemof Caim?2
wherein the main data sequence includes nmark and
space patterns representative of all possible
conbi nations of mark and sp@(flgngsengt hs. 5. The wite
strategy calibration systemo aim 2 wherein the
trali ingcgattegrn further includes a reference pattern
intg}r}?ﬁ (BT at | east one of the traini ng pattern
and the nmain data sequence. 6. The wite strategy
calibration systemof Caimb5 further conprising a
timng nodule that obtains a timng |ock on the )
t r al ni ngApite strateg eadibmtiog sy vemtfon asppticyfeedii planlack device,
preanble pattern and the reference pattern. 7. The
comprisiRg:strat egy cal i bration systemof C aim6 wherein
the timng nodule obtains the timng lock on a first
t ransi t i memedgfer storihfne wris¢ siratepyaalget t ern. 8. The wite
strategy calibration systemof Caim7 wherein the
first tracsitil sodeldgeat geferftdea atitesifrd b Welteld @difing ipatfern to an
edge and a trailing transition edge of the reference

optieal §_t@trage mediufRchdidgto ThIERhEYdAR4tbI2A 3 tHRRyrité S{rfRgPlable; and
Claim> wherein a mark and space pattern form ng the

preanbl e, patd ﬁﬁgg&?{qiﬁgg; %ﬁ%h@l@tthatt %c{eﬁf@s E?Jaﬁrsfgﬂﬁﬂndicatiw]{e of the

pattern. 10. T strategy calibrationsystemo

oniy B o Ao e Ao syl b ifhng BREMSAS plRaltbon dta
e strategy calibration systemof Claim®6

11. The wri
acc%ﬁg‘rgetf) a4 8803l one of the wite strategy anal ysis
nodul e and the tim ng nodul e sel ectively adjusts the

timng | ock.

2. The write strategy calibration system of Claim 1 wherein the training pattern
includes a preamble pattern and a main data sequence, each comprising mark and space patterns

indicative of binary data.
3. The write strategy calibration system of Claim 2 wherein the training pattern

includes a sync mark that is indicative of an end of the preamble pattern and a beginning of the

main data sequence.
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12. The wite strategy calibration systemof Caimé6
wherein the wite strategy analysis nodule includes
the timng nodule. 13. An optical nedia playback
device conprising the wite strategy calibration
systemof Claim1. 14, The optical nedi a playback
devAce oFThCvatasthBgyicelimaton fysteopefi Claim Pedierein thieanydim dita sequence
device is at | east one of a conpact disc (CD)
inchweieomadbardl spadevimatteds edpresemtativadl 2l sbssibl, combirthtighd 6l mark and space
versatile disc (DVD) recordable drive, a DVD
lengg\\g\gri table drive, a Blu-ray DVD drive, and an HD DVD
rive. 15. The wite strategy calibration system of
Caiml wherein the wite strategy table includes
calibration data for known optical storage nedi um

d o 1@?1& e| n\{é{ Lg9 cﬁlﬁtfrgﬁ all At{lﬁﬁﬁd g hé%?ﬁem ming pattem

daiml VI ce

sth n atterna r adu
rurfpf gy 4 bt R R B bk b 3Rt OF lisidiE patpr and the
The wite strategy calibration systemof Caiml
mam@?"eﬁeﬂuws wite strategy table is stored in at
| east one of volatile nmenory and non-vol atil e nenory.
18. The wite strategy calibration systemof Caiml
wherein the wite strategy table is inplenented in
fi roaar eThsf wiiteestraisgy calibratingti systpinapfifdaim ¥l &utheecomgrisingatiming
wite strategy calibration systemof Caiml wherein
modide that bbteins animieg jock @nahe/siiningpdtiére acamding ite attlesst vad of the
firmmvare of the optical nedia playback device to

preafiplepattérand crlreferantce pattet a. 20. The wite strategy
calibration systemof Claim2 wherein the training
pattern includes the nmain data sequence conpri sing
mar k and space conbi nati ons according to the

fcg: il ggwa tnxlqlgtmde Qirategy EAlbRarlod'sPRER of SRR whteitYhé i module

obtains the timing lock on a first transition edge of the reference pattern.

8. The write strategy calibration system of Claim 7 wherein the first transition edge

is one of a leading transition edge and a trailing transition edge of the reference pattern.

9. The write strategy calibration system of Claim 5 wherein a mark and space

pattern forming the preamble pattern is equivalent to the reference pattern.

10.  The write strategy calibration system of Claim | wherein the write strategy

analysis module reads transition edges from the training pattern.
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3S/3M 3SAM 3S/4M Cal i bration 3S/3M 5S/3M 5S/ 3M
Calibration 35S/ 4M 3SAM Redundant Pattern for DC

Bal ancing 3S/3M 4SAM 4S/ 4M Cal i brati on 3SAM SSAM
55/ 4M Cal i bration 5S/3M 3S/5M 3S/5M Cali bration
4S/3M 4S/5M 4S/5M Cal i bration 3S/3M 5S/5M 5S/5M
Calibration 6S/3M 3S/6M 3S/6M Calibration 5SS/ 3M
4S/ 6M 4S/6M Cal i bration 4S/3M 5S/6M 5S/ 6M

S D e PN SR e
Cal i bratiion, 85/ 35/8M 3 t|on 75/ 3
Straafsy 8RALYSy medwsep M&Wﬁg nwéu@es% Byfisiae sigping lo [Gek.
Calibration 9S/'3M 3S/9M 3S/9M Cal i brat| on 8S/3M
4S/9M 4S/9M Cal i bration 7S/ 3M 5SS/ 9M 5S/ 9M
Calibration 105/3M 3S/IOM3S/ | OMCalibration
0S/12NM ABe|valt 4Bitedy @lib@sibn bystam ofiCla8B/63kher&iBtheCNtite strategy

5SI10M Calibration | | S/3M 3S/I | M3S/I | M
anal@sib madatel indludek @ Bdvingdtdduld. M 4S/ 11 M Cal i brati on

13.  An optical media playback device comprising the write strategy calibration

system of Claim 1.

14.  The optical media playback device of Claim 13 wherein the optical media
playback device is at least one of a compact disc (CD) recordable drive, a CD rewritable drive, a
digital versatile disc (DVD) recordable drive, a DVD rewritable drive, a Blu-ray DVD drive, and

an HD DVD drive.

15.  The write strategy calibration system of Claim 1 wherein the write strategy table

includes calibration data for known optical storage medium types.

16.  The write strategy calibration system of Claim 1 wherein the optical media
playback device rewrites the training pattern after adjusting the calibration data in the write

strategy table.
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9S/3M 5SII | M5SI | | MCalibration 12S/3M 3S/12M
3S/12M Calibration | | S/3M 4S/ | 2M 4S/ 12M
Calibration 105/3M SS/12M5 S/ | 2M Cali brati on
13S/3M 3S/13M 3S/13M Cal i bration 12S/3M 4S/ 13M
4S/13M Cal i bration | 1S/3M 5S/13M 5S/13M Cal i brati on

" ot B e o d R Be i Wi i Sy e

. ce co nat i of xS/yM i ncl udes

s Stgreﬁﬁa&@ems%af IR BRfosr e e By ng o
length of y, x and y are integers, and the training
pattern further includes the redundant pattern for DC

bal anci rgl% 1 o . ) .
18, e write strategy calibration system of Claim | wherein the write strategy table

is implemented in firmware of the optical media playback device.

19.  The write strategy calibration system of Claim 1 wherein the write strategy
analysis module communicates with firmware of the optical media playback device to adjust the

calibration data.

20.  The write strategy calibration system of Claim 2 wherein the training pattern

includes the main data sequence comprising mark and space combinations according to the

following table:

Pattern Purpose
3S/3M, 4S/3M 4S/3M Calibration
3S/3M, 3S§/4M 3S/4M Calibration
3S/3M, 58/3M 5S/3M Calibration
35/4M, 3S/4M Redundant Pattern for DC Balancing
3S/3M, 4S/4M 4S/4M Calibration
3S8/4M, 5S/4M 5S/4M Calibration
558/3M, 3S/5M 3S/5M Calibration
45/3M, 4S/5M 4S/5M Calibration
3S/3M, 58/5M 5S/5M Calibration
6S/3M, 3S5/6M 3S/6M Calibration
58/3M, 4S/6M 4S/6M Calibration
4S/3M, 55/6M 5S/6M Calibration
78/3M, 3S/7M 3S/7M Calibration
6S/3M, 4S/T™M 4S/7M Calibration
58/3M, 58/TM 5S/7M Calibration
8S/3M, 3S5/8M 3S/8M Calibration
7S/3M, 4S/8M 4S/8M Calibration
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6S/3M, 58/8M 5S/8M Calibration

9S/3M, 3S/9M 3S/9M Calibration

8S/3M, 4S/9M 4S/9M Calibration

7S/3M, 5S/9M 5S/9M Calibration
108/3M, 3S/10M 3S/10M Calibration
9S/3M, 4S/10M 4S/10M Calibration
8S/3M, 55/10M 5S/10M Calibration
118/3M, 3§/11M 3S/11M Calibration
10S/3M, 4S/11M 4S/1 1M Calibration
9S8/3M, 5§8/11M 5§8/11M Calibration
12S/3M, 3S/12M 3S/12M Calibration
11S/3M, 4S/12M 48/12M Calibration
10S8/3M, 558/12M 58/12M Calibration
13S/3M, 3S8/13M 3S/13M Calibration
128/3M, 4§/13M 4S/13M Calibration
118/3M, 58/13M 5S/13M Calibration
148/3M, 38/14M 3S/14M Calibration
13S/3M, 4S5/14M 4S/14M Calibration
128/3M, 58/14M 5S/14M Calibration

wherein a mark and space combination of xS/yM includes a space having a length of x
and a mark having a length of y, x and y are integers, and the training pattern further includes the

redundant pattern for DC balancing.
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