| RECORDI NG MEDI UM FOR STORI NG START PCSI TI ON | NFORVATI ON FOR EACH
ZONE AND METHOD FOR MANAG NG DATA USI NG THE | NFORMATI ON 5BACKGROUND
OF THE INVENTION 1. Field of the Invention The present
invention relates to the field of optical recording nedia, and nore
particularly, to a disc for storing inforﬂation of start positions
for each zone after initialization or reihitialization of the 10
recordi ng nmedi um ' r fect managenent of a
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change in speed of a spindl eD&TA USING THEUNPORMARIGar ch speed,

whi ch occur in a constant linear velocity (CLV) nethod are
suppressed, and a zoned constant linear velocity (ZLCV) nmethod is
used to obtain a higher recording density than that obtained by a
constant angul ar velocity (CAV) nethod. 20A recordabl e and/or
rewitabl e disc managed by a predeterm ned nmethod for managi ng

def ects may have a defective area which can be detected through a
certification process, whe i IO order to
manage the def ects, ' . nunbers for indicating physical
position on ch' di sgggﬁgkﬁgégwgg b ctor nunbers for recording 25 and
managi ng a file by &héipreseyt $hv@mtiodr6lasRPRy  GRO3 LLgal
sector nunbers are se tﬂjential ly given to réggﬁﬂgxﬂand rg%?g%éggcgih file
by a file syst@§a dnskiaaee partiswlatlyde adisasonsioning afermatiorusisaiitor

di fi it -dn.ar d area f
i usting e R By el 2R Bl ieiRaPon e PeBlinSalrotng an

ar eal®her e defrecbsdiagenedum, which has a spare area for defect management of a

group formed of a plurality of zones, and to a method for managing data
using the information.
2. Description of the Related Art
A disc is divided into zones so that inexactness of recording due
15 to a change in speed of a spindie and deterioration of a search speed,
which occur in a constant linear velocity (CLV) method are suppressed,
and a zoned constant linear velocity (ZLCV) method is used to obtain a
higher recording density than that obtained by a constant angular
_ velocity (CAV) method.
20 A recordable and/or rewritable disc managed by a predetermined
' method for. managing defects may have a defective area, which can be
detected through a certification process, when the disc is initialized. In
order to manage the defects, physical sector numbers for indicating
physical position on the disc and logical sector numbers for recording
25 and managing a file by a file system, are separately managed. Logical
sector numbers are sequentially given to record and reproduce a file by
afile system, in areas other than areas which are not used for recording
a file, such as a lead-in area or a guard area for adjusting the change of

speed at a boundary between zones, and an area where defects are




generated. Afile is recorded on a disc and reproduced fromthe disc
using | ogical sector nunbers according to the file system and a
recordi ng and/ or reproduci ng apparatus receives a | ogical sector
nunber fromthe file systemas a position to be recorded and/ or
reproduced, and then searches for a physical sector nunber
corresponding to the Ioglcal sector nunbel to performrecording

and/ or reproduction. en a reproduci ng apparatus nmakes an
error in cal cul SENYIRISH: 4“’8 i$ T EPd 98a discrandoreproddvedffidne tHesdisc
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recordi ng nedi JePIlusonor ms a gr oup from a 20p| ural i ty of zones and
has a spare area fowﬂgf ect ma i s another objective

of the present inventod% 8%9 af&p?@f%akﬁ AfhRRERiIm galgutationof t he
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disc,, to mnimze danage of data due to errors in c
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repr oduci ng a h ar, ferent from each other and
eng ure st agl epr ch%‘ﬁﬁﬁ? ﬁge acﬁ’ls W’&&W@&Pﬁiﬁdﬁatéaﬁﬁ that previous recorded
Accordingly, tdagfRigefletihe first object, there is provided a

recordi ng medi um conprised of a plurali ty of zones in order to manage
defects, wherein the plurality of zones forma group, and a spare

area for replacing defects fQr roup is allocated, and start
position information for eacm%imwdet ermned ar ea.
data for o reproduct oo oy SboRETobRnty Mt SR kT I i 6e Sones
formla group tEveatienyéo pesveds s retorting mediom WhiPAE &l dEERiH&h plurality
of zones by a method for controlling the speed for each zone such as a
zoned constant linear velocity or a zoned constant angular velocity, and
information on the start position of each zone is stored after initialization
or reinitialization of the recording medium which forms a group from a
20 plurality of zones and has a spare area for defect management.
it is another objective of the present invention to provide a
method for managing data on the basis of the start position information
of each zone recorded on the disc, to minimize damage of data due to
errors in calculation of the start logical sector number generated by
25 recording and/or reproducing apparatuses which are different from each
other and ensure stable recording and/or reproducing of data.
Accordingly, to achieve the first object, there is provided a
recording medium comprised of a plurality of zones in order to manage

defects, wherein the plurality of zones form a group, and a spare area



replaci ng defects for the group is allocated, and start position
information for each zone is stored in a predeterm ned area, _
conprising the steps of: reading start position information, which is
stored in the predeterm ned area, for each zone; and accessing data
on the basis of 10the read start position information and reproducing
t he accessed data. To achi eve the sécond object, there is

provi ded a rreth rrana data for a recording and r epr oduci ng
apparatus in m”&ﬁeiﬂaﬁr’ardﬁ ‘PQ@ f@TthQ(Qﬁ@lspiS)aﬂm%ecgrampstag pBitiage
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10FI G 2: comprising the steps of: reading the start position information for each
zone, which is stored in the defect management area; calculating the
start position information for each zone on the basis of primary defect
list information; and performing reading and writing of data when the

20 read start position information is identical to the calculated start position
information.
Also, the method further comprises step of reading data on the

basis of the start position information stored in the predetermined area

when the read start position information is not identical to the calculated
25 start position information.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objectives and advantages of the present invention
will become more apparent by describing in detail preferred

embodiments thereof with reference to the attached drawings in which:




FIG" 4 shows an exanple of the structure of a table which includes
information on the start position for each zone in a defect

managenent area according to the present invention; . FIG
5is a flowhart of an enbodi nent of a data managenent 15nmethod for a
reproduci ng only apparatus according to the present invention; and
FIG 6 is a flowhart of an enbodi nent of 4a data managenent net hod
for a recording and reproduci ng apparatus according to the present _
i nvention. 20DESCRI PTION SroWsithePRERERRED BYRERNNEATGRe-dimensidral or der

to manage defecfs qn a general recordable and/or rewitabl e disc,
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5recot@i ng or rE@r @duction. Here, an actual physical sector nunber is

shifted by the sectaqr number designated b% ski ppi ng the defective
sector. Such a shif tilBgdsheNsaexamplecféhe strustusmbl/e dalily whithg t he

sanme nunber of ; Sl : re area located at the end portion of
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defective sector replaced by slipping replacenent 1s prescribed to be
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FIG. 6 is a flowchart of an embodiment of a data management

method for a recording and reproducing apparatus according to the
present invention.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In order to manage defects on a general recordable and/or
rewritable disc, slipping replacement, for skipping defects without
providing logical sector numbers to the defects, is used for defects
(primary defects) generated upon initialization of the disc, and linear
25 replacement for replacing error correction code (ECC) blocks of an
erroneous zone with normal blocks in a spare area, and is used for

defects (secondary defects) generated during use of the disc,

That is, slipping replacement is used to minimize a reduction in
the recording or reproduction speed due to defects, in which a logical
30 sector number is provided to a sector which is determined to be



15generated while a disc is being used. Wen a defective portion is
di sregarded or skipped, discontinuity is introduced into the |ogical
sector nunbering, which neans that slipping replacenent violates file
systemrul es. Thus, linear replacenent is used for defects generated
during use of the disc, in which an ECC bl ock including a defective
20sector is replaced by an ECC bl ock existiing in a spare area. The

| ocation of the defective ECC bl ock replaced by |inear replacenment is
prescribed to béefastive diewingra eertificatinteprpcdsd fetindpatting2didcts B 8 disc
def ect managenep arEa n .a.dj.sF.Edi/\hen | i near replacenent is used,
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Meanwhi | e, a di tprraduset bpskippind) aseataﬂ%méﬁmt@@ﬁ&aﬁ@/w
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area, a spare area, ang a guard area which are sequentially arr
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area, a spare - , ctive, sectgrs angd.a spare area
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is a BOffering receaingarem exetdrdig tanthe s Qcif'éé’tmrge?r?é'ﬁ i bl e due
to the differe%e%s in rotation sgged bete\eer% zones, a gglngﬁgf ocat ed

at the start arfPief/eciRetgeplaceadyotippingreptanement is peestrieatitobal

met hod for manggj C 1 formed_of one zone, and a
spare area is gﬁ‘:g&g‘aeg’ gh%aéﬁmﬁ@ %8@1‘5& éjaéﬂ) ‘&r%‘aﬁfecfiﬁlﬁ{‘@leﬁ@;ﬁ‘t AEea
managed as def DMAjeoragefiznt area. Al so, FIG 1B shows the

shi fting- backwards phenonmenon in which a | ogical sector nunber is

shifted backwards byl®pirshiappcamenicenaoitbe tbsefarg defeehwhizhrie ar eas
d i hifti h f a 15| ogi cal

Sect o nurper dciBRted Mo d 08 T8 belolef IVBET HedeBrivgononds and
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w t hout being affected by the nunber o ects as shown in
Thus, the st ar SeFi@gneaIbesiag: whichunbansthat skpming oéplabemgnovipmates file

FLgdet ermned Qy.d, sk f0d aﬁ'ﬁuss,qinteg%ep AN ST tfgredgfiegt% gie%erraetgg’
during use of the disc, in which an ECC block including a defective
20 sector is replaced by an ECC block existing in a spare area. The
location of the defective ECC block replaced by linear replacement is
prescribed to be recorded in a secondary defect list (SDL) in a defect
management area on a disc. When linear replacement is used, logical
sector numbering is not interrupted. However, when there is a defect,
25 the positions of sectors on a disc are discontinuous, and real data for a
defective ECC block exists in a spare area.
Meanwhile, a digital versatile disc random access memory (DVD-
RAM) according to the DVD-RAM standard version 1.0 includes a
plurality of groups each having a user area and a spare area which are
30 constant in each zone. That is, FIGS. 1A and 1B one-dimensionally

show a logical area and a physical area on part of a disc, respectively,



20start | ogical sector nunbers for each zone may not be separately
managed to search for the correspondi ng zone. However, the
start logical sector nunber of each group is designated as described
above. Thus, when defects in a group are nanaged by sli pping

repl acenent, slipping replacenent nust be 25perfornmed only within a
corresponding group. In order to replace Befects generated in a
correspondi ng group using the slipping replacenent, the nunber of
def ecti ve sect ovRererRachaz@nasof theaehysicst ates incksles magudrteareadagerof

bl t ' f th di . Th
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anot hgér) group ﬁ{ﬁ‘ {a%%g BY<% WPHE TqFﬁ%%ﬁm?'gp?eéé’ég@fﬁ'Y- Rard aggaetO3 is
linear repl acerepifféring'ah fofl Bf &g’ ﬂﬁ'ﬁ&ﬁ if '

sectors but in units o%l EQCObF)ocks,m?hcg!tv IS, |(rilje{§?1’| I@aghgﬂféﬁes@%gors.
Thus, a spare dhedifisrengesisootation speehpétvedn zonps carts dllpealef fahbve

sector, which d ad z the efficiency of defect managenent. Al so, a
standard size Q§ P ed Posptignspfeach 208Ragenment i s predet er ni ned,

so that a spare areg,gf otrﬂ/% ' ' sp be allocated
I n 10applications to V\,hci o 8@?@%?{1 %ggggﬂ%n%béﬁg%k?(ﬁ%e%ppor@pilsacerrent
canndtO be appl iferhedoictnazonednd aspareaeads adocBe e e 8nd bheach
efficiency of area utiljzation of a disc is degraded. To

sol ve these pr &KP¥hs=atharoun s papagrdas defast neaagementaeas. nifsdeF Kt s

in which a gro | HEEGi & | one nd, 15a spare area
is allocated a'? Btéhrgw&ss?grt 6@1"9?%%@%%%%%3@&%70%@@?1%ﬁgloglﬁgﬁsector
t her eof . numier is shittag baskivardsesly gfppﬁndgaiapl@démyntofr{@@é%‘i; whés
start |ogical sector nunber for each zone depends on the nunber of
def ects. Parti EORERPAS\RMERATANGEE R eaela zoBRi toe shifting pbeposienopef an
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and the start logical sector number of the next zone is predetermined
without being affected by the number of defects as shown in FIG. 1A.
Thus, the start Iogicai sector numbers of each of the groups are
predetermined by a standard so that when data on the disc is read, the

20 start logical sector numbers for each zone may not be separately
managed to search for the corresponding zone.

However, the start logical sector number of each group is
designated as described above. Thus, when defects in a group are
managed by slipping replacement, slipping replacement must be

25 performed only within a corresponding group. In order to replace
defects generated in a corresponding group using the slipping
replacement, the number of defective sectors that are slipped must be
less than the number of usable sectors in a spare area of the
corresponding group. Thus, a restriction that a large defect generated

30 in a group must be processed within the same group limits the maximum
size of a defect that can be replaced by slipping replacement



thereby conplicate calculation in initialization. Particularly,
slipping replacement causes m salignnent of the start sector of an
ECC bl ock at a start position of a zone, so that a fragnented ECC
block is |ocated at the zone boundary. Wen sectors which cannot form
an ECC block at a 25 boundary between zqges are skipped to prevent

t he fragnented ECC bl ocks of each zone, calculation of the start

| ogi cal sector numb r cf tq each zone becones nore

conpl i cated. That |Zﬂh %Ogig%ﬁ& t?%’%??ﬂ@%d%fﬁlmmm@damem is
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the group, and &®einsangther gipiupainustint asedbytinsanieprasdndan eidvssver

changed. Each I uar area, a user area, and a guard
area, and a sp%ﬁe{p’%é Mag%p P@rLbS@S fefesls yednanaged nbkinemis of
porti &n of the sgeorpbuRafiel @W%G@%&sstrﬁ "?%%%8&?%3%?@?%2 lésn .

user area, a guard area and defective sé
zone #0 (first aZApaeg aressoftd decbterﬂ B, retibieed agpabss %ﬁbeeféE{%esr(ec}’]&?' ch
f e

is allocated a start g sect or number of a zone

second zone) @hﬁébld %ﬂﬁe%}%e igianey &f defest management. hé!m; arstahdagiical
sector number efzedfgh i S generated
in each zone dulr?ng i rﬁ):’af? éﬁé@grﬁjﬁg&trﬂ%{%eﬁqn? '%B{%Iﬁ? eripedrsoLiRtiaber

is shifted bacMecme@;af&re pmnietgmﬁqe@buzbcm&ﬂ%Ié&lﬁ@%‘ﬂo@éteﬁ'?ﬁ
def e , as shown in

i@l ve secto 51 E
nunbéY of def e@W (PatiQrs tayy 'thﬂetfﬁ@t panegerertt ussng llneaare'eb{m:lenwnt sect or

nunbers are shgd d £ there defects, as shown
in FIG 2A the ?@gg.@%‘{l’%&gl %Jaﬁyséef:?%ru"}?urﬁﬁ a9 ﬁgafeéafet- &4 he zone
110 is m howe@félc;fencmefzﬁneaaktnliz@ﬂbﬁ@?a&ﬁﬁa@rde@!"m al I ocated to the

first zone accord%to the nunber i of defective sectors is mi.
Thus, in the DVD $91%e thse Rieblaras, them, is wheppgddea siathodfora user

area, Al Looat dnafedi dlUEHL i GRE olBaB i e ST ol e
faticobds Ey?‘?é ehoun | E & o et PRl PHIED Foup SBIRT the EBHC,
nunber of the BgREF01 is mi+1.
When a group is formed of a plurality of zones, the start logical
sector number for each zone depends on the number of defects.
Particularly, when a spare area exists at the position in which the group
20 starts, the slipping replacement must be performed backwards, to
thereby complicate calculation in initialization. Particuiarly, slipping
replacement causes misalignment of the start sector of an ECC block at
a start position of a zone, so that a fragmented ECC block is located at
the zone boundary. When sectors which cannot form an ECC block at a
25 boundary between zones are skipped to prevent the fragmented ECC
blocks of each zone, calculation of the start logical sector number with
respect to each zone becomes more complicated.
That is, FIGS. 2A and 2B show a logical area and a physical area
of a disc in which a plurality of zones form a group, a spare area for
30 slipping replacement is allocated at the group, and the start fogical

sector number of each zone is changed. Each zone includes guard



In the next zone (zone 02), when the nunber of defects 25 generated
fromthe start of the group to the sane zone (zone ti2) is j, the
start |ogical sector nunber is shifted to n-j+1. At this tine, i and
j may further include an additional spare area for preventing the
start position of the ECC block from m saligning at each boundary

bet ween each zone due to a defective sect8r, i.e., for skipping the
remai ni ng 30sectors which cannot forman ECC bl ock at the end of each
zone. 9 Thus,aBAeasisar ardn@ginc guand areanantbersphos aesc D04 fdtes houp

shi fted backwar.ds,by the additi,onal. spare area. Here, the spare
area 204 may be’géﬁnPﬁﬁt&Bﬁ?ﬁ? epAd Wﬁgmq gRupf Refejenap nomerals tar t
portion thereof i I . the start
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conpl i cat es calregpegatively.of the start |ogical sector nunber for each
zone. JAn reverse slipping repla nt, the slipping replacenent is
perforéred in reversé}aﬁﬁﬁ%[%{)er gﬁgﬁ’?rﬁtﬁ@”%b@@%%dﬁﬁpgﬂn”&%iﬂmaﬁ@ﬁtﬂran
ECC bl ock, whi i n fter the
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zone, whi ch conl (tbasesomchizon Jeisingh1, and whedtizRe ardpd detectbi the sygt em
is generally rgcarded at a portion where the |ogical sector nunber of

the disc st art SO9iCRSegRbnber-of & thiskzenaisad1agnd Waestadefesdbist i on of

Foad e t o 1 ngenErAed eE PBnt i BRialNE, he fed fooitmaion
Thus,10shen def emmemﬁﬁshﬁﬂaa@@@kmméﬂ@yﬁh@ﬁﬁbtfr@éaijé‘ﬂo%hé'dd:ﬁgdér 194

zones, the start _|ogical sector nunber for each zone Is changed so
that the recor §eRFINASEEIOTS-epr oduci ng appar atus nust cal cul ate the

T o S PR R Shol i HEL 28 Bt B RO BOTOEAEN ¢ cac
e S . aoms e SRR IR e,
numbers for eaBRCkwRIESHY it Hethéire aremstddiects emshomon INHRIG. e tisé Zigabf
the f1 i5r mar e 0[09%055}! ggc o? I{J% lé?iarﬂ caaf%%atro%g iorilés ﬂlor;g ;ne,ahso%jéver, the final
logical sector number allocated to the first zone according to the
numbper i of defective sectors is m-i.
Thus, in the DVD-RAM standard version 1.0, when the size of a
user area allocated to the first zone is m sectors, the start logical sector
20 number of the zone #1 starts from m+1, but when each zone has no
spare area, the start logical sector number of the next zone is shifted by
I as shown in FIG. 2B so that the start logical sector number of the zone
#1is m-i+1.
In the next zone (zone #2), when the number of defects
25 generated from the start of the group to the same zone (zone #2) is |,
the start logical sector number is shifted to n-j+1. At this time, i and j
may further include an additional spare area for preventing the start
position of the ECC block from misaligning at each boundary between
each zone due to a defective sector, i.e., for skipping the remaining

30 sectors which cannot form an ECC block at the end of each zone.




FI GS. 3A and 3B show the case of change of the start |ogical sector
nunber of a zone when a conplicated start |ogical sector nunber is
wrongly calculated in a predeterm ned portion due to errors in
designing a recording and/or reproduci ng apparatus or a software bug
300f a firmwvare. When the cal culation of {he |ogical start positions
of zones is conplicated, and thus cal cul afion of the start |ogical-

sector of 10 z i ng.in a predetermned portion due to errors
of software of %éb%é%@&ggﬁpﬁﬁ?f@ﬁnﬁmw&rﬁachiaqn@ is shifiedrbaskwahds
reproduci ng appsy tielsddiforiPspale AR tion of FIG 3B of the physical
area corresponding to a position of FIG 3A of the |logical area of

the file in a 5zone ixeg, e sparearéd 204myy be a882ated at the 88d PRAMA %i’%
FIG 3B, a zone ﬁp‘é M%e:e l,ogi cal sector nunbers overlap, a zone 30
where the | ogi cHPUR&LL S%Ur@éﬁo'ﬂ@%ﬁeﬁg\/‘f@n the spaee 30m W isalidvated
| ogi cdl sector quumpderard i enerated. In
particul ar, zones 30??da%%rﬂg%§¢§§¢{ﬂﬁgé\g%§fa{g@g?%@r{g?%ﬁﬁmeﬂgmf@@@d:

cannot be easi IWhi¢hootpligates gaicotatiesnsiEe Reart R Y60 naRPRF firsich' N
the drive system ha\{ii_ln wrong cal cul ati on, wong positions nay be
MY

recorded or a OFfa VISESieRinsoiePianementnbe sippingaeptacentant g ong
cal cul ation of f i or_nunber. Wen the file is
abnor mal | y recg%ggg,ﬁégﬁrﬁjréﬁ%%%d ?’ggcéerra%@'rlﬂ %etptci@i@“?"'éc?ﬁ‘ﬂﬂ%[cfoﬁﬂdiﬁor
reproduced wr o}y biatkawhizhiimlgenernediabe RARGAFY BARCBAYONRE after the
appag tus, or a.narmally recorded disc is managed i n a recording

and/ dF repr odusliPRyndserlreement Aroweadlpcetes attthefinabportiah of dias gonaunber
is wongly cal i be wongly read and witten. In
Wﬁ%@i%ﬁﬁg éél@u%@é@

particul ar, when mana nt area is allocated to the start
20posi tion of the gAtgmp)Nhahiﬂp@rir@gwﬁ@,hq@Pgﬁg,ta”g?e@@r%ar%érgoﬁ everse
so that theflrgtgé)@‘s?:tl,on of the 1ogical sectdr nunbér y beé wrong,
where the fil eWgg lpgicAbteater meabier of the dismstadtbyihet sparabeyeis
probl em when bBﬁti nunbers for each zone are

det erni ned after s?'ﬁ%%%tngg%g@beém&%ﬁ 98N e LalsWatiar is wrong,
rei niial i zat i te,file bgstepcanriop begahd %ﬁ@ttert?é‘%méfé shifindafea008aF" ©

stored in a disc definition structure (DDS) area o
managenent ar e CPHIMPY, as shown in FIG 4A, the start |ogical

sector nunbers for e recorded in the DDS area using a
recording itemof 4 by g@%ﬂl@%&s%‘?’wdﬁﬁ@ gfqupfopping pebiralityn,
and start of zones, the start logical sector number for each zone is changed so

that the recording and/or reproducing apparatus must calculate the start
20 logical sector number for each zone to perform normally recording

and/or reproduction of a disc. Meanwhile, in order to read the disc ina

a reproducing only apparatus such as DVD-ROM reproducing

apparatus and/or a DVD player, the start logical sector numbers for

each zone of the disc must be read, so that the size of the firmware of
25 the reproducing apparatus is increased.

FIGS. 3A and 3B show the case of change of the start logical
sector number of & zone when a complicated start logical sector number
is wrongly calculated in a predetermined portion due to errors in
designing a recording and/or reproducing apparatus or a software bug

30 of a firmware. When the calculation of the logical start positions of

zones is complicated, and thus calculation of the start logical sector of




30l ogi cal sector nunbers for 35 zones froma reserved 256th byte
position of the DDS area can be allocated in unit of 4 bytes, as an
exanple. 11 FIG 48 denotes the structure of the DDS where the start
| ogi cal sector nunbers of 4 byte for each zone are stored, where the
start logical sector nunbers are recorded in 24 bits and the
remaining bits are reserved. 5Wen a disc18n which the start |ogical
sector nunbers for each zone are recorded is read or witten in

anot her r ecor di Ag&HE WioNAdp EoresietryMiped pattion, dushie drodrs afisofiware of a
operations na et The reprqducing only apparat us

rgqui res no C)al.l @‘E‘f@??ﬁoﬁbﬁq‘ﬂ%’” g?%ﬁr?ﬂgllﬁgj'?ﬁ@c{'%égtt ?T‘?Rlyﬁﬁégﬁg This is
because the recawmm@asaw@mal%smbﬁdaqdaeg38&%@?@9&9%19%95 data on

the basis of the wong start |ogical sector nunbe ven ough the
start |ogical sE¥RIPHGIMEIC 2 pesitigadfiFGt BA dbiS: geal isseaobing. filans a

thus the repro | at.us ,mu read data on the basis of

t he stgred sta%%gﬁg%‘y@gg%@ﬁ'h‘lﬂ%‘?ab%hus, It is securest to read

data with reference n9shbensh &1¢. 38! 89bpa! in
n Q%bﬁ@.SO%%ﬁé&ér@%g@ ecf&Wg hg

the DDS area wi thout conplicated calculation an €SS 0
cal cul ati on of @Yf&lag graoneciicaherssttedngitaizstor manbeteid wrongher £BSne

area. Thus, th odugi apparatus requires no algorithmfor
calculating t h?%%%P[%&Pgﬂgﬁgﬁgpb@p@gpr hSé&t&eSIﬂm@%i nmay béer eby
sinplify the figanspagg. iU | renr | nL. ratus,
as shown in the‘gvflov\%rc\iaf'tﬂ -Bc??ﬁclyll%’ zgﬁe% ?gssﬁ‘?‘grwg)égdqg%fgag%’cﬁgjganﬁﬁﬁer
for efth zone 06N pannmt bekmsily daund by @ag cb&é@é@mdiﬁ@@eﬂ%ﬂ@cih@

accessed based the read start |ogical sector nunber to be produced
(8102) . Meanmﬁop ,af%ﬁ' n‘?‘ﬂﬂbeaﬁ"é%syséngam WienthCcalcylgbion avieggand

positions may be recorded or a normally recorded portion cannot be
read due to wrong calculation of the start logical sector number.
When the file is abnormally recorded, and a wrong recorded disc
15 is recorded and/or reproduced wrongly in a normal recording and/or
reproducing apparatus, or a normally recorded disc is managed in a
recording and/or reproducing apparatus in which the start logical sector
number is wrongly calculated, the file may be wrongly read and written.
In particular, when the defect management area is allocated to the start
20 position of the group, slipping replacement is performed in reverse so
that the first position of the logical sector number may be wrong, where
the file system cannot be read.
To solve the above problem, when the start logical sector
numbers for each zone are determined after slipping replacement on
25 initialization or reinitialization, the start logical sector numbers for each
zone are stored in a disc definition structure (DDS) area of the defect
management area. That is, as shown in FIG. 4A, the start logical sector
numbers for each zone are recorded in the DDS area using a recording
item of 4 bytes. Here, RBP shows a relative byte position, and start
30 logical sector numbers for 35 zones from a reserved 256th byte position
of the DDS area can be allocated in unit of 4 bytes, as an example.



25r eproduci ng apparatus, the start |ogical sector nunber of the DDS
area is read, but the start |ogical sector nunber is calculated on
the basis of PDL information of the defect managenent area. |f the
recorded information is consistent with the information obtained by
cal cul ation, the apparatus perfornms normal,recordi ng and
reproduction, and if not, 30the apparatus only reads data on the

basi f the st ' t ' ' d t he disc.
Thi s i because: the Daaon | e nouo T S LieRe et teclpalses s

the start |ogi cakmbecs of 4iytfer eabhebnb aretstsred, WﬂeFéﬁe@é@{%gﬁ (for
each zone. Also_it iﬁH?@%urest not to record additiona atauntil it

i s deterpined wAPERT FBfeoieCrEdagt iy bithasd thefemaimtrigbitswmrst not
be recorded on fherghgc until it is determ ned why Sthe start | ogical
sector nunber of the disc is inconsistent and a proper action is

per f or fred. ThaWhen a idisctdrewhihiahgishert fitc A RERS Heiite us,
as shown in the_ flowhart of FIG 6, the start |ogical sectrgFH}ra]E{Ja%ger

for each zone sfYIREG (Poofdednsead @8 wridtendadino82arpcomiily ahdlost ar t

| ogi cal sector i s calculated on the basis of

t hgl PDL ;Snf or rrartje?’c?)%ﬁ? %Eb %@?@%t{ﬁﬁgﬁ?ﬁﬂgﬁpe%ﬁtﬁs(‘@%%’ peffpemed. t s

determ ned whet her tTiee séprotiutingiondl amserbflis ﬂ@@lmﬁggﬁor E%ﬁbﬁéﬁﬂezm
at e

are identical tg the start |ogical 'sector nunbers calcu in Step
202 (3203), and®tAftlegicahwdien nuraersr dads tnldeaanisbehe pecartiingnandise

f d (520 : 15fact, that th [ h
ot or 126 8205 ePgucti aphd B Bfids difla oot s ohipe Wiogosart
nb i ' : ' ded
sector nunber sibgncaﬂsecﬂortﬁ@n@%@%oﬁéﬁ&ﬁ%s*ﬁﬁ%&[g%{:tﬁ(@#-pogs e

on the disc until the error is cleared
descri bed abovdecenseddniie DDyaesa isygongy and they theGeprddRERRIGHINGg t o

e asonont oo PR LA B R4S b et vkt
al gorithmto calueMer! THUREI ¢OIBAIrERUE Yo al Hata WRH SR eSE&F e start

15 ~ logical sector number recorded in the DDS area without complicaterd
calculation and regardiess of wrong calculation of the start lagical sector
number recorded in the DDS area. Thus, the reproducing apparatus
requires no algorithm for calculating the complicated start logical sector
number to thereby simplify the firmware.

20 Thatis, in the reproducing only apparatus, as shown in the
flowchart of FIG. 5, the start logical sector number for each zone stored
in the DDS area is read (S101), and data is accessed based on the read
start logical sector number to be produced (S102).

Meanwhile, when the disc is installed in a recording and

25 reproducing apparatus, the start logical sector number of the DDS area
is read, but the start logical sector number is calculated on the basis of
PDL information of the defect management area. If the recorded
information is consistent with the information obtained by calculation,
the apparatus performs normal recording and reprodugction, and if not,

30 the apparatus only reads data on the basis of the start logical sector
information recorded on the disc. This is because the data of the disc is




: : .. : q
nber. Also, when the stored information is inconsistent correspon
tmcj) 25the calcul ated start position information for each zone, damage

of data due to errors of calculation of the start |ogical sector
nunber generated by recording and reproduci ng apparatuses which are
different fromeach other, using the storﬁd start position
i nformation for each zone, is mni m'zed_a d stabi |Ité of the r:(r:ggﬂgd
data is increa]s&g) is clained is: 1.A reproducing appar: :
to reproduce daft afg?%%n\a/t\ﬁébgg}sd?gntgegw ipgicsl FECep pamiten svhidmsr stored:
Sa pi ckup uni tircorfDOYr fdatier égé}ﬁié&ﬁl& geﬁ?aitqggea&grﬁémﬁaa!r%ﬁg
information fromthe recordi ng medium t e recordi medi _
conprising: a 88dionaldatadntil gus ddtarmlmwwlbichhﬁ’oﬁghtﬁom&\@rﬁgég dst Y
, as o.feplace defects in the data area; "al
2 pr edet er m ned ar BB ER SgRE SR doane woe i oy o
the pburality the Rartiegiest sddiér slbbr ARk s M YBLLCn for
corrgspondi né zone bgi@%‘ det er m ned V\A@‘?[ﬁ réﬂ?éﬁcgsﬁe'& BFORST
def ects gener 22| ig rogda area; and a controller configured
to control the pic 0 read, the start position information,

wherein: 15the pr el((jﬂf%tlrj'gr: ihéheé{?%%(dwq WO‘?J%@ a?gg’gat‘gﬁ-tfswggg”ui%
and the Start Dosir e o e R Eal b FALotdr Rurh55iTof ath Zone

stored in the DDS area is read (S201 ), and the start logical sector

10 number for each zone is calculated on the basis of the PDL information
of the defect management area (8202). Then, it is determined whether
the start logical sector numbers read in step 201 are identical to the
start logical sector numbers calculated in step 202 (S203), and if so,
normal data read and write operations are performed (S204). If not, the

15 fact that the disc has an error is informed (S205), data is read on the
basis of the start i’ogic-al sector number stored in the DDS area (52086},
and no data is recorded on the disc until the error is cleared by a fixing
tool (5207).

As described above, the start logical sector number

20 corresponding to the start position information for each zone is stored in
the defect management area so that the reproducing only apparatus
requires no aigorithm to calculate the complicated start logical sector
number.

Also, when the stared information is inconsistent correspond to

25 the calculated start position information for each zone, damage of data
due to errors of calculation of the start logical sector number generated
by recording and reproducing apparatuses which are different from each
other, using the stored start position information for each zone, is
minimized and stability of the recorded data is increased.

30




start |ogical sector nunbers for each zone and which is stored in the
disc definition structure area. 20 2. A nethod of recording data on a
recordi ng medium conprising a data area conprising a plurality of
zones, the method conprising: calcul ati g a nunber of defects in the
data area in the recording nedium generating start position
information for the plurality of zones with reference to the

cal cul at ed Wwypbskfcgdef ects in the data area; and recording the
generated start 25position information in a predetermned area in the
recordi ng nmedi um wherein: the predeterm ned area conprises a

?Li o gf‘; inifion g E{pg&&lH{ng a@{aa%u?{o 1%%1%8& %IatarI?o'?r?g ?%Zﬁ{&ﬁ%%g&n%f it e
g nmedi um e S r posittiron rnrormatli on 1or ch zohe
conpri ses aapphiatus cbmgtisiag: sect or nunber, and the start |ogical sector
nurber f50 reach azlg%p?)u%tioﬁitlgurrgg toi rQadt tgee dfg.j:l g[?d sctiaGr]; Lo%&t%gnqgfo%erltg}%tfgn? the
recording medium, the recording medium comprising:
a data area configured to store the data in a plurality of zones;
a spare area to replace defects in the data area; and
a predetermined area which stores the start position information for the plurality
10 of zones, the start position information for a corresponding zone being determined with
reference to a number of defects generated in the data area; and
a controller configured to control the pickup unit to read the start position
information,
wherein:
15 the predetermined area comprises a disc definition structure area of a defect
management area of the recording medium, and the start position information comprises

start logical sector numbers for each zone and which is stored in the disc definition

structure area.

20 2. A method of recording data on a recording medium comprising a data area
comprising a plurality of zones, the method comprising:
calculating a number of defects in the data area in the recording medium;
generating start position information for the plurality of zones with reference to
the calculated number of defects in the data area; and recording the generated start
25 position information in a predetermined area in the recording medium,
wherein:
the predetermined area comprises a disc definition structure area of a defect
management area of the recording medium, the start position information for each zone
comprises a start logical sector number, and the start logical sector number for each zone

30  isstored in the disc definition structure.




