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THE SAME Technical Field [1] The present invention

relates to an optical information storage nedi um on

which tracking polarity data corresponding to the

formof pits is recordgs cqu?)ﬁoﬁat hod and apparatus
of recording and/or reproducrng data on and/or from

INFORMATION oSTEORA GEor MEDEUMN ANBIr METHOD
Art [2] General optical disks, which are opti cal
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th@ﬂmapg&a@tmglﬁlaexadepbmﬁleﬁdﬂange [5] I'n an
apparat us for recording and/or reproduci ng data
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[4] an S_ﬂl eggrtleerarll dath Ysere.oorded as pits on reproduction-only disks or read-only disks.
Snce rewritable disks are coated with a phase changing material, data is recorded
thereon acording to a phase change.

[5] In an apparatus for recording and/or reproducing data on and/or from an optical
disc, a pikup axurately follows a trak on which user data has been recorded and
receives a laser beam reflected from the track, thereby reading the user data. A signal
used when the pidup follows the track is referred to as a traking signal. The tracking
signal is obtained from a photo diode having a plurality of receiving portions, which
receive a laser beam and adds or subtracts signals obtained from light received by the
individual receiving portions. The tracking signal is shaped in an S-letter aurve in
which the left and right polarities are opposite to each other around its center.

[6] The tracking signal has different polarities depending on the type of optical disk,



which the left and right polarities are opposite to
each other around its center. [6] The tracking signal
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ﬁge of disk.” Fbwever, Iin the related art, extra
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repr oduci ng data on and/or fromthe opti cal

nEPTFRAtips gbeut @ﬁ%@n&ﬁ@p@% depending on a pit shape, particularly, in-
formation about a push-pull polarity, has been recorded, and a method of recording
and/or reprodwing data on and/or from the optical information storage medium.
Acording to an aspect of the present invention, there is provided an information
storage medium having at least one information storage layer, wherein data is recorded
in the form of protruding or indented pits in the entire or partial area of the information
storage medium, and information regarding the protruding or indented pits is recorded.

Aaording to an aspect of the present invention, the information regarding the



[ 10] According to an aspect of the present invention,
there is provided an information storage nedi um
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data is recorded in the formof protruding or
indented pits in the entire or partial area of the
informati on storage nedium and information regarding
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protruding pits.
Description of Drawings
The above and/or other features and advantages of the present invention will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:
FIGS. 1A and 1B show different tracking polarities depending on a configuration
of groove tracks and land tracks;



recorded in the formof pits, each of the pits may
have various shapes, |ike, indented or protruding
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ot her features and advantages of the present invention
will beconme nore apparent by describing in detail

exenpl ary enbodi nents thereof with reference to the

at t adied2a showhpgotiudingtpits flornfed n auBSrate of anidlfcerlasihmworage

&Fﬁlﬁlﬁﬁ%@&lﬁg i erRIS’fo"H {n & I%%‘&{% érgdeﬂﬁ

rgur groove racks an Ian tracks WO
2004/FIGSIZ)B @h@v@ﬁﬂéﬂ(&? PidoDfdE@ Ob the si’lﬁitrdfé & th2 Anfehoatien storage

pr otrudl n for d on substrate an
RS BT R Y e S p—
t he [I}IGS&ASS i QM@EEthg i3 ftit€des 2Ba sliftursntiah gt @edtection (DPD)
pits forne n_.the su rate of the infor
st ggagand Fn%ff 19 FedE36Y g]?]tﬁ)g%‘%?l AASEHBYA ﬂ‘h%‘h{r??rﬁémﬁil §0ggge medium
I Ny WhichWatalig fdrmbl @ pArudigdi@l aph showi ng the
anplitudes of a di ffer enti aI phase detect.ion kEé
ap ignal

si gndilGal ina gragh shawiag thefeipl lmkcy ok b4 Sl%ra,@fl%%

| Ny@hud (OB ih RFmation ?cgledgg%fgdﬂfﬂl oﬁ’ VhMRl oy i@ %I‘ﬁle'd%s indented
formed as protruding pits;” [25] FIG 3B is a graph
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t r pakckign @Iﬁ)hﬁ@ﬂrﬁaﬂmd 3toadesmédia@rapedlindroanyitddirpadt be the present
on. an lnfor mati on storage awording to an enbodi ment of

t H@VEME®¥ent  invention; [29] FIGS. 6A and 6B show

di 1 f gnest 6&xarBEesoRfditéent amplcQdf Be 1bAGon f @E WEbiRAAion
storage nedium affording to an enbodi nent of the

pr HOWEE Meqeh PP AINgHe A Cpadiicabol the PESFRtyn YRt Hieicdraking

haﬁol%@ﬂnfo%%&?ﬁas'b@e@r&&%@& fd &sﬂ%@ﬂﬁ& Eﬁt'ﬂarnl 30] FIGS. 7A
and 7B show different |ayouts of an information
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pr&&;‘?&‘iﬁ 't&‘é(@ﬂﬁér%ﬁlbfohﬁﬂént bt (e 5? P@Jffi‘.lfohcm ly shows a
an 1 nro rea o

struct ur rmation a recordabl e in-
f or matlGoBA stlomaagiealflysstiowsm structure of an information area of a recordable in-

formation storage medium;

FIG. 8B schematically shows a struwcture of an information area of a reproduction-
only information storage medium;

FIG. 9A shows a straight array of pits, and FIG. 9B shows a wobbling array of pits;

FIG. 10 shows an example in which tracking polarity information has been
recorded on an information storage medium awording to another embodiment of the
present invention;

FIGS. 11A and 11B are views illustrating a decoding method based on an
exclusive OR (XOR) operation of tracking polarity data and data that is detected from
a data frame in the information storage medium acwording to another embodiment of
the present invention;

FIG. 12 is a flowchart illustrating a data recording and/or reproducing method



[32] FIG 8B schematically shows a structure of an
informati on area of a reproduction- only information
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pits, and FIG 9B shows a wobbling array of pits;
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LD wavelength () 400nm

Numerical aperture of objective lens 0.85

Groove structure Track pitch: 0.32 um
Length of minimum mark 0.149 um

Mark width 0.15um
Modulation technique RLL (1,7)

In Table 1, an RLL modulation technique is based on how many bits '0' exist



depending on the pit shape so that data can be
normal |y recorded or reproduced. [42] The conditions
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charac- teristics of a tracking signal are shown in
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I ndpicate nfoomatadouoragh erctlvac ioanding ¢ an embO(haytnbﬁ the present inv

I nf &g 1nclu('116$ a plurality of data frames 15, and information about a tracking polarity,
that is, push-pull polarity information. The push-pull polarity information can be
recorded in a sync pattern on a frame sync 14 included in front of an area including a
predetermined number of data frames 15. The sync pattern may be a pattern not used
as a user data pattern or a pattern of specific bits. An example of the sync pattern is
shown in FIG. 5.

For example, the sync pattern can be formed of a repetition of identical data to
represent tracking polarity information. If values '1" are read out conseautively, this
means that data is recorded in the form of protruding pits. If values '0' are read out con-
seautively, this means that data is recorded in the form of indented pits.

Alternatively, tradking polarity information, that is, push-pull polarity information,

may be recorded in a sync pattern of a specific pattern. For example, as shown in FIG.



about the polarity of a push-pull signal. [48] Wen
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If data is recorded in the form of pits, the pits may be arrayed either in a straight
line as shown in FIG. 9A or in a wobbly line as shown in FIG. 9B. When data has been

recorded in the form of a straight line of pits, the data recorded in the pits is



FIG 7B, the BCA area B nmay be located in front of the
clanmping area C. [53] Wen tracking polarity

WO pfoanosdt on is recorded in the BCA area B, i tPCHKEKRR@4/001205

[58]

[59]

[60]

[61]

[62]

[63]

[64]

read out before a disc is tried after the disc is

| oaded on a drive and focused. Thus, a trying servo
can be efficiently inplenmented. [54] The tryin
potearddwedi usingranaun dhrannely arad isakibg carcloosodrdli¢dusitgeDPD or the

r [ .F| G.
EoRAPERic, 1 GRS By 8 SR e Bty e i
rreﬂlrnnauorDahomt ¢ tmackbe paletertiads, |pmsh4pell fpolanttpﬁlfcprntasioh,ris eequired.

part ordable i, nf tio a di u for

e e e HERERRRR gy 2 Fs Bl REa §ORYT A R tRrchlier

| nfefdrrait tb @n wablslity jikE additipesl infortbgonpdah He redoRiet in the wobbles

| (re Cglzsa%%{) gjgar Iﬁttg)é/?clg?c%gp ! I\?%%bggggg%bles Iré?ergg g(f gsdlgn atsfl]rg channel,
| N B bl @Nomdl @@orh&fin rEéoﬁled&B 8RB hRBOHprQficd using a

repr oduct i on- onI y information storage medium The
t r ishopWharnaly i nformati on can be recorded in a disc

r el atyegdoi %Wﬂ %‘at‘?&[ﬁé in h @ﬁ%ﬁ%ﬁeﬂnﬂ wltich @@&nﬁﬂ@)s&f %us each
The tracki ng pol an@miy i nformation includes push-p

pohaing identigpldengihs &l sppp] Injthe gaglg padern e @rtaé@e plﬁs hahré no data,
fo
St crrngil %Etteﬁ)d fh@ wobBIg Iﬁwgmftaw éﬁfs é%é, pﬁéht Qﬁ ILaEPQ 111ay be used as

I ne as own in
asa sleawnpl ﬁonrdi‘erc(élmggda%m@atthe Walﬂolingepnts recor ded in

| nCe nEndl fn R AR e 2868 Pl nibs DB AT ApBEAT St

r eparaik cedulasion gechntquu thaewealiple,alath can be kdongled asnn@ at least one of

controll ed ush chni | gue

¢ PhbhkyTutlioRfetious a b s PEnehon bR AR ahamplitude
innmﬂmﬁm@tmomn@mout a tracking polarlty that is,

push- olarity infaorpation, is r eg ired. [58] We

dat a IBE Pl b tnan 1 IPTPREOH $PRes AR FHT m|g.tﬂ an

Pi éfbddiReRi dTahd Brlesent irfkBid1E tratk®n pasol ¥Rk BhfoRdatiint i }eoorded in an
additional information can be recorded in the wob

t hities & et of prsedetarmined dgraderme. ing RBheushislafang rf‘psm@d il different
I e Rdl GEHatd$h BSfefer® %ﬁh@@é@hed infideh RS R0 f)éi’fgﬂmn an

information recorded i n the wobbl es can be reprodtce

use¥ripsave GRIKORIIdperatiammih respedto Weiitsiing ppliatity igfasmpion and
ar 52&%(? d'orﬂlt Qitly d‘f&q{re&l ?f)ﬁglgﬁgl%lﬁs angoﬂ Tht tl%‘féty RhfoSmation

eac avil ng ntica spaces.

si mgy be p@btdedm afrapictsgnc.t he pits have no data, and
L)thheﬁg%i fho?r?\gﬁiﬁoorhnlgar@}/abusn&a gﬁbﬁ operat jou ﬁ)vzheeln% € data has been

r eﬂ:nmdekd:m’tge tata of q)mtﬂnﬂmg’pltshﬁ: 11\Mmbttldlp11tg willl hew b[e@i@icrlbed When

O 8 Bl 0 S B 5Tl B3R DR Bobion
FOfea&)&arfbﬂ &anfhdd, 2',ead dae is earadgdr exdiniide,at100€a S WhBE the same
of data has been recorded in the form of indented pits, tracking polarity information is

read as, for example, '1', and data is read as, for example, '00110...".

Referring to FIG. 11A, if tracking polarity information regarding indented pits is
recorded as data '0', and data detected from an n-th data frame is '11001...", the
tradking polarity data and the data detected from the n-th data frame undergo an XOR
operation to obtain decoded data '11001...".

Referring to FIG. 11B, if tracking polarity information regarding protruding pits is

recorded as data '1', and data detected from an n-th data frame is '00110...', the
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tradking control and information reproduction are reliable.

[70] In operation 60, the disk drive records data on or reproduces data from a data area

by performing tracking control without trials and errors on the basis of the reproduced

tracdking polarity information, that is, push-pull polarity information. In other words,
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predetermned pattern, data is decoded after its
polarity is reversed. [67] The information storage

medi um aeording to the present invention is applicable
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When the information storage medium D is loaded, the controller 70 controls the
pickup 50 to project a beam onto the information storage medium D and reads out a
signal into which a beam reflected by the information storage medium D is converted
by the signal pracessor 60. More specifically, the beam reflected by the information
storage medium D is applied to the photodetector 57 via the objective lens 56 and the
beam splitter 54. The beam incident upon the photodetector 57 is converted into an

electrical signal by the operational cirauit 58, and the electrical signal is output as an



directly output as decoded data or output as decoded
data after its polarity is reversed. |In other words,
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predeterm ned pattern, and read-out tracking polarity
information is the sane as the predeterm ned pattern,

data is directly decoded. On the other hand, if trying
poREmsigngl.i nformation is recorded in a predeternined
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st or age nedlun1cord|ng to the present invention. The
apparatus includes a pickup 50, a
recordi ng/ reproduci ng signal processor 60, and a
controller 70. Modre specifically, the pickup 50
includes a |aser diode 51 for radiating light, a
collimating lens 52 for collimating the light emtted
by the laser diode 51, a beamsplitter 54 for
changing a path of incident light, and an objective

| ens 56 for focusing |light passed through the beam
splitter 54 on an in- formation storage nedium D. [ 74]
Li ght reflected by the infornmation storage nediumD is
reflected by the beam splitter 54 and received by a
phot odet ector, for exanple, a 4-divisiona

phot odet ector 57. The light incident upon the
4-di vi si onal photodetector 57 is converted into an

el ectrical signal while passing through an operationa
circuit 58. An RF signal, that is, a sumsignal is
output via a first channel Chi and a differentia
signal used in a push- pull technique via a second
channel Ch 2. [75] Wen the information storage nedi um
Dis loaded, the controller 70 controls the pickup 50
to project a beamonto the information storage nedi um
D and reads out a signal into which a beamreflected
by the information storage nediumD is converted by

t he signal processor 60. More specifically, the beam
reflected by the information storage nediumD is
applied to the photodetector 57 via the objective |lens
56 and the beamsplitter 54. The beam i nci dent upon
the photodetector 57 is converted into an electrica
signal by the operational circuit 58, and the

el ectrical signal is output as an WD 2004/ 105000 11
PCT/ KR2004/ 001205 RF signal. [761 The signa

processor 60 processes a data signal awding to trying
polarity in- formation read out fromthe information
storage nediumD. T he controller 70 controls the

pi ckup 50 based on the data signal processed by the

si gnal processor 60. WO 2004/105000 12 PCT/ MD04/ 001205
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an entire or partial area of the information storage

medi um and tracking polarity information regarding

the protruding or indented pits is recorded. [2] The
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decoded data after a polarity of the data is reversed, acording to the push-pull
polarity information.
The information storage medium of claim 1, further comprising a clamping area,
a burst autting area (BCA), a lead in area, a user data area, and a lead-out area.
The information storage medium of claim 12, wherein traking polarity in-

formation is recorded in the lead-in area.
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in formation is recorded in the BCA area. [15] The
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performing tracking based on the reproduced push-pull polarity information.
The method of claim 18 , wherein the information regarding the protruding or
indented pits is recorded in or in front of a frame sync.
The method of claim 18 , wherein a BCA is included in the information storage
medium to store the information regarding the protruding or indented pits.
The method of claim 18 , wherein a lead-in area is included in the information
storage medium to store the information regarding the protruding or indented
pits.
The method of claim 18 , wherein the protruding or indented pits are wobbling
pits.
The method of claim 2 0 , wherein additional information is recorded in wobbles

of the wobbling pits.
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