OPTI CAL DI SK TECHNI CAL FI ELD The present invention
relates to an optical disk, 5 and nore particularly relates to a
rewitable optical disk havi ng a control data signal representing the
type of the disk and the like. - BACKGROUND ART 10 - In
recent years, various types of optical disks, for exanpl e, read-only
types. such as a CD and a CD- ROM and types which all ow for data
recordi ng such as a data addition type -1 e and a rewitable type, have
been wi dely used. Sone of such - optical disks of the read-only type,
the data addition type, 15 and the rewitable type are the sane in
appear ance and t he " like, thougPPTREHLPESK fferent in type from each
ot her. . Sone of the . optical disks are different from others

in format typ raneiers to be set at recordi ng or 20 r epr oducti on.

I nf or mati on oﬁ'ﬁg&f@n&? &y‘ie and infor- mation for setting

par Sm?ters a(rje therefq:cmer:rﬁémﬁu: (Rﬁrmtj_.l%n reI@t‘ééO&o(&ﬁaoﬂdeiﬂca .
predeterrg ned region of t oS e contr g

requir edr% eg.qexgwr@p&raﬁ%arly re‘ﬂ'&terse oﬁu’t': 'ﬁ'é#%@%?a‘m Eﬁﬁia&i%rﬂ on
t he optical dilswixig abnfrmmlla!atmssisgmal nespresentingrthe typepefftheed.

A net hod for rELH dé&? %#é gtrol data signals w Il be described,
using a "130 nmrewita %ﬁal tal di skt as an.exanple. The "130 mm
rewitable optical disk " has a 30 format defined by JI'S X6271. There
are two types EKCKGRMD ART Format A where continuous grooves are

used as 18 acks” " HRGER ¥R ATE TR LOVE RES RRIOLE ek Rk EPE,
sanpl i ng examp-le read-only types such as a CD and a CD-ROM and types
which allow for data recording such as a data addition type

and -a rewritable type, have been widely used. Some of such

optical disks of the read-only type, the data addition type,

15 and the rewritable type are the same in appearance and the

like, though they are different in type f£rom each other.

«ato

Some of the optical disks are different from others
in format type and parameters to be set at recording or
20 reproduction.' Information on the format type and infor-
mation for setting parameters are therefore prerecorded as
control data signals in a predetermined region of the disk.
Thesea control data signals are requireci to be read by a drive
for repro@ucing/recording data from/on the optical disk
25  before various settings for the drive are performed.

A method for recording such control data signals
will be described, using a 130 mm rewritable optical disk"
&8 an example. The “"130 mm rewritable optical disk” has &
30 format defined by JIS X6271. There are two types of formats:
Format A where continuous grooves are formed spirally on
a disk, and lands between adjacent grooves are used as tracks
for recording signals; and Format B where marke for sampling
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are formed on a disk to allow for tracki ng control by a sanple servo

et hod. The two formats are common in the configuration of a
control information track where the control data signals are recorded.
That is, the control 5 information track is specified to have a PEP region,
an inner SFP regi on, and an outer SFP region. The PEP
region is located on the innernost portion of the disk, where

prerecord marks (also called.enbossed 10. ,pits), obtained by nodul ating :
wi th | owfrequency phase- nodul at ed recordlng codes, are used. Al the

marks.in the 0, s r be aligned.in the radial
direction of t‘rl'igediD &Eﬂé@%lhsﬂﬁ. rsgcngé ﬂwg%%cﬁéﬂﬁga'ggﬁ?@r f bghg)mn}qfe
Fi gure 3A! EacRepVer ebethodar k dflecatwospiormate lagenceoradiracdn the
prerecord markg ghbe n P cel has
| ength of 656 g??i cﬁgﬁe{&%l ts%d% ?‘%F?IQQ‘EE'SEF %ﬁcék4W the
i nformation of PHE P Pd-Ef‘:la &lignals are ¥%9¢§§9dt-edmgtaiphathermntmm

di ng5codei. t h [
recor di ngscodeinfoPBtion tHabkca bp%&f‘t‘&dalif_ hae vﬁere ﬁla on il ,1:,,%

hal f thereof 2Q.. resents. | ogi cal Pke ar & Tored
in t he sgggnﬁ ot ﬁé’rde&’?r%?%‘éﬂ% Fﬁg#@&l- 1. A total of 561
to 567 PEP bit cells per track are recorded on the disk.

The PEP region has at Kk t shown n re 5A, 25 which includes
three sectors 177. Fi g@ﬁg ggﬁsﬂﬁﬂg on %% ég on ithednnarnost pakion

The numbers shefinthe disk, gures prereawdemaﬁkst halsorRnled cnfdddda

Formt vboro Pit8), aptd ¥ by fioludifuhg with C1ouaERegRenay, Ahase
Bg forlfna ?yE Iezgmpg:gg. gppgydinmnmmﬂe:e usedgnahliephe- :garkz eﬁﬁeltﬁds ntge

}) efl'he det ai | spgﬁ 0 %rp cgrftb?gl% Si ?‘ana! 'l‘h:l. Ogﬁbalria%-?%ép Ct%' #;qu
region are spegg'FP@%' 8 arrangement is achemat:l.cally

_ shown in F:.gure 3A. Each prerecord mark and each space

15 between adjacent prerecord marks are two channel bits long.

One PEP bit cell has a length of 656 * 1 chennel bits.

Referring to Figure 4, the 1nfomaficn of the PEP bit cell

. is represented by a phase-modulated recording code. A PEP

bit cell where marks are formed in the f£irst half thereof

20 represents logical 0, while that where marks are formed in

the seéond_ half thereof represents logical 1. A total of

561 to 567 PEP bit cells per track are recorded on the disk.

The PEP reglon has a track format shown in Figure 5A,

25 which ino;udes three sectors 177. Figure 5B shows a sector
format of each sector. The numbers shown in the figures
represent the numbers of PEP bit ocells allocated to
respectiv_e signals. Adatareglon of the sector format where
various control signals are recorded has a capacity of

30 18 bytes (144 PEP bits). For example, a signal repre-~
senting the format (Format A or B) to be used by the disk

is recorded in byte 0. The detailsg on other control signals

to be recorded on the data region are specified in the
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-3 af orenentioned JI' S standard The description thereof is

therefore onmtted here. When the above PEP region is
illumnated with [ight 5 with an optical head or the like, light is

f ocused on a signal recorded surface of the disk by f ocusi ng control .
Si nce marks are aligned in the radial direction in the PEP region,
signals can be reproduced w thout tracking control. 10 Fi gure
3A shows an exanple of a beamtrack. The 5 . portion where no marks are
formed serves an a mrror, . producing a Iarge anount of. reflection

cepanin. **" b 8Renpartol 4R ST dSuRERR ik (ARRLARAER SRREBE [l

15 on the dtherefbe‘pebuddt,tetd]dlm.r age IeveI of t he anount of

reflection light is |ow conpared with that of the mirror “portion.
Fi gure 3B shows a chan%i?l i n amount of reflection 20 | ight. Since the
rpetition frequency of Whea thelabeve AEhaegion isthklnmirepediwithlight pEP

bit cellsg mar n b e
band for 21 rep{rsi‘)'guctro#(irgazl ﬁﬂhao the f.i‘&gve ?ﬁ%ﬁ%{&aﬁd'ﬁ%ﬁﬁ%&f

si gnal obt ai neHecordedbf‘%%ﬁPq |‘?|fttlil§ Q-Frﬁ%nanfPFg'l&ﬂ-élQBGOW%ﬂf FIRE? on
of each 25 MR a:eaerw@nd&tﬁptad i?aammréwtim 1Inetab PEP tfyion,

reproduction signal he i nner out er regi ons
will be 518Be15. pan e ZRRrodrte oL bHoRE EeeoRi0e SPRERPI ner 30
end outer SFP regions. Prerecord marks are recorded in the | nner and

P2 SRR o e A R Al o  mead B e
portion where no marks are formed serves as a mirror,
producing a large amount of reflection light. The portion
where marks are formed diffracts reflection 1ight dépend:l.ng
on whether or not the marks exist‘ at respective positions

15 on the disk. Therefore, the average level of the amount of
reflection light is low compared with that of the mirror
portion.

Figure 3B shows a change in amount of reflection

20 - light. Since the repetition frequency of the marks is higher
than the pexriod of the PEP bit cells, mark signal components

can be eliminated by limiting the band for a reproduction
gignal. The waveform of the reproduction signal obtained

by band 1imit is shown in Figure 3C. The information of each

25 PEP bit can be detected by comparing the level of the
reproduction signal.

Then, the inner andé outer SFP regions will be

described. The same information is recorded in the inner

30 and outer SFP regions. Prerecord marks are recorded in the
inner and outer SFP regions under a standard user data format.

A 512 B region is allocated for the control data signals.

For example, the same information as the 18 B information
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For exanple, the sanme information as the 18 B information

~4- recorded in tthe PEP regions is recorded in bytes 0 to 17.

The details on other control infornmation to be recorded in this region
are specified in the aforementioned JI'S standard. The description
thereof is therefore omtted here. .5 Figure 6 shows a
standard user data fornmat where the user data capacity is 512 B and
Format A is used. The- nunbers shown_ij fhis figure represent the
nunbers of bytes (B) all located to respective signals. The capacity

e Syncnroni 2 SeGr S cin E68 " Bep CrBa ole 44, HeBnfkactn (BHEES bPacRds,

user bytes. The detnils on mm:lsmmrtﬂod.mfmlachm tiogbal recortbd fiata-

ettion comosd oﬁ?i?gﬁﬁré"@é‘%ﬁ%m R R I

sector, a VFO TRy @nsesipsinashthers: iﬂ:ltéarefore omikbedcheve, an | D

regi on imglicating 'the address of the. sector, an address mark (AM
i ndi cating the head of ihe | D.20 regi on, and the |ike: and regi ons for
rewiting data, such ¥lgures6fhoyg Mt%é%@%@rr dgtarf et WW%EPQ

usepldfor | uglet e daitan N cipachey 28! BU2 PN¥h@ Pothat Ae(isorhfétlQV' d@ﬁet?
avoi d overlap wit. sequ ec ot a acity
of the sector 15 Fﬁgfe 71zef6tt§§' %%WFSL@ﬁpFﬁéeﬂﬁrﬁh%Imﬂ&%F’? é’d‘-oPUg&sl n
the SFP regi onéBhrellocateﬂr toerespemtive, sﬁ.bﬁaﬂ.&pacﬂ;; chkpééfity of theo
requiredy §o nal s, _since the ntrol. data
S reco?]ded un er u%‘e%ggo?%%f%&ogahggu %ganérror cq:rr',r?téﬁ:gﬂp cfé%ﬁ‘s
read-only Optusersmghsommm bytes,dagdi ¢awticah byt rios add litinge tand
sound signals #h8 512 B user bytes.

This gactor for reéording signals in the data region

15 also includee the following regions: a prerecorded address
section composed of a sector mark. (SM) indicating the head

of the sector, a VFO region for synchronizing clock
reproduction, an ID region indicating the address of the
sector, an address mark (AM) indicating the head of the ID

20 region, and the like: and regions for rewriting data, such
as an offset detection region (ODF), an ALPC used for
detection of laser output, and a buffex reg:l.on provided to

- avoid OVerlap with a subsequent seotor.

25 The total capacity of the sector :I.s therefore 746 B.
Although the control data recorded in the SFP regions are
prerecord marks, the capacity of 746 B is also required to

record the 512 B control signals, si.nce the c¢control data
is recorded under the user data format.
30

In recent years, read-only optical disks in which
digitized and compressed image and sound gignals are
recorded have been proposed. Figures 7A to 7C show an
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recorded have been proposed. Figures 7A to 7C show an

-5- exanpl e of a sector format of one of such read-only optical

di sks proposed as a DVD. _ A 2048 B unit of information data
such as inmage and 5 sound is recorded in one sector. This unit is called
a first data signal. The sector also includes a 4 B data.ID

I ndi cating an address such as a. sector nunber, a 2 B IED for error
detection of the data ID, a 6 B RSV as reseajvation, and a 4 B EDC for
error detection of the entire sector. Such 10 one sector including these

regions is callégl@f'r d L4 .o : F: fd y on
of the first data n%ét ot a é&ﬁF%ﬁ %%ism%{ cf’a{z?gﬁlé(raﬁgt %@t(:ﬁ%%&g?ﬁ%@%hr 4
=2064 (B). disks propose@cl&nRoPWB:i on data (2048 B) is scrambled in

t he .15 followm ng manner. A shift register is constructed so that
so-called Mseries data is generated. An initial value is. set for _the
shift register, and is& th ¥l ofi fnfermation daty mugtoAs 4PRgA Apdh

}3 hte dat ai hsso as:.-émtwagrsgi—oaaeraeadin Bagua@%e?ﬂomwga%ﬁun&&ffwﬂﬁé@gcfhgt ]
et ween e gengrate pseudor andom da an e |nrtormall on a Lo De
recorded - AR HFdgRRded TRPy ARGLOT TRAEC (IRCIVdes nﬁt_i%rﬁdgﬂ’ia 1D

(ﬁ048 B) irrts)l sgrmdu.edting an address suéhl @sdla Aeckforseninmber pfatdeB IED -
t hus-sora ed £l nj re put_.toge I stitute.an
error correcti bIr'lé’{' %%Izoi‘cgaggg%if’éa# %&%o%ﬁgc%‘l %gg kﬁﬁéﬁ@ﬁog%ﬁﬁfic’n‘
correction and @4, BEDRC fdat eroor idetmaition bfrthe entdent secterar r Sugkd
In an arr of I sggt Lsu at a
units ar eﬂ[{)ut t%ggétﬁbeété% %gﬁg?%ggtgﬁﬁgrfgéi§gs f&ogéillgdaa iﬁfgg g'gﬁg' . A
16 B outer codeuRitadditonre e28shovs a confijignnatiareofithe/ fluat dateunito B
inner code is agfedh has a data length of 2048 + 4 + 2 + 6 + 4 =2064 (B).

The information data (2048 B) is scrambled in the

15 followins} manner.. A shift register is constructed so that
so~ocalled M-series data is generated. An initial value is

set for the shift register, and is segquentially shifted in

) synchronization with the data, so as to generate
pseudorandom data. An exclusive-OR between the generated

20 pseudorandom data and the information data to be recorded

is caloulated every bit. Thus, the information data
(2048 B) is scrambled.

A total of 16 sectors of the thus-sorambled firat

25 dataunits are put together to congtitute an error correction
code of lead Solomon coding. In such an error correction

code, each data unit constituting one sector is arranged

in an array of 172 B X 12 rows and a total of 16 sectors

of such data units are put together to constitute an array

30 of 172 B X 192 rows. A 16 B outer code is added to each
column of the array, and then a 10 B innex code 1s added

to each row of the resultant array. Asaresult, a data block

of 182 B X 208 rows (37856 B) is formed. This data block




to each row of the resultant array. As a result, a data bl ock of 182
B-X 208 rows (37856 B) is forned. This data bl ock ' IS
cal.led an ECC bl ock. This configuration is shown in Figure 7B.

Then, the ECC block is interleaved so that the 16 B 5 Quter codes are

I ncluded in the respective sectors.:  Thus, "the data capacity of each
sector becones 182 B X 13 rows 2366 B. The resul tant
data is then nmodulated with a 10 recordify tode. A RLL-code where the
run | ength after modul ation iss limted is used as the recordi ng code.
As an exaksl e3allesd 18nc8CCetsliank codthimi confhgueatiofi- s sitéwn in
into 16- Channe@%ﬁ#réj I's used. This conversion is conduct ed based
on a-predetermn conversion table: DC 15. conponents included in the
recordi ng code can be suppressed by controlling the code selection,

U T SO el R GG A B4 5,

the m ni num and nmaxi num are t03

11 channel® bi t Sutex cades, are 1nelnded in the Yespecsivecsectorshr o'ﬁhﬂ_la'r,l on
at  reproduct ity aath oapacft§clioBhgh! bggtgedseame@s 2B X f3frows

synchr oni zatlon ode isinsert every of one row of
182 B. %‘Resgﬁthronl zation code, several different codes with 25
a length of 32 channel bits havi ng patterns which nornall y - do not

9575 dat & | ncl udi ng. ¢ herhs et Salt o Btic 1 eReRL mocaated  BieRTAY .
confi gur &0 on irecswding nobdgur e ¥ RLL codeTimimrd hendamncmtu afteach
sector is now Jikydh &t dn s 1infi¥fed 1% hBel as the recording code. As an
example, a 8/16 conversion code which converts 8-bit data
into 16-channel-bit data is used. This conversion is
conducted based on a predetermined conversion table. DC
15 . components included in the recording code can be suppressed

by controlling the code selection, though the detailed
description of this contrel is omitted here.

At this time, the minimum and maximum bit lengths

20 are limited to 3 and 11 channel bits, respectively. In order
to secure synchronization  at reproduction, a
synchronization code is inserted. A 2 B synchronization

code 18 inserted every 91 B, i.e., a half of one row of 182 B.

As the synchronization code, several different codes with

25 a length of 32 channel bits having patterns which normal ly
do not appear in the 8/16 converslion code are predetermined.

This period of 93 B data inoluding the synchronization code
ilscalléedaframe. Thisconfiguration 1s shown in Figure 7C.

Thus, the data capacity of each sector is now 186 B X 13
30 rows = 2418 B. :

In a read-only DVD having a single signal recording
surface, data is recorded by forming pits on the disk from




Im a read-onl y DVD having a single signal recording surface, data is
recorded by formng pits on the disk from '

-7- the inner circunference thereof toward the outer
circunference at a constant |linear velocity (i.e., by CLV driving) in
accordance with the above-described sector format. A disk having
doubl e signal recording surfaces has 5 al so been proposed, though the
description thereof is omtted here- 7 - Figure 8 shows an
arrangenent of signal recording areas ‘of the read- onIy DVD. A lead-in
area is |ocat eeh@n inex! NG i ARGHFRIENBAR' ! itBiblod Nordyaka WD SbRERE o
a radius 22 A data area ere 1nformation data such as I mage

and sound is r%?ﬁ%ﬁe’g?ﬁ??sﬁﬁtﬂac‘Paﬁ‘Fﬁgtoligﬁﬂv velaalit¥ndd.e., byt ChV
radi us of 58. Qamﬁ: W&'nm&%c&aﬁﬁdeOWj.ﬂf e@:é%b%%-aescfifiﬁedia&éc%ia
The maxi mum r |us tc‘p%d'l F]\(ag li é apis 15 he sector address
is 30000 in t sk having,goppsh Q%&P%@G@GHFfWQ%Eﬂ#ead

of the déia- armaso been apfoporeaas ethdygh h theer de SEEL PE L bAVAIEAdSE OWlger

ci rcunf erence J\’é{:gg déég In the lead-in area, the sector addr ess
decreases by 1 9 For toward the inner 20 ci rcunference of the
di sk. The control informati on such as control data is

-recorded in the | ead-i n he..s f or pat descri ove
In the lead-in area, af]:rL grgegcgﬁéo egf‘sggggﬁg?@sggdgﬁ 5?7@?‘3‘\/\5 ng
covering sect oRreasr efsthe read-oniyt PVP-f rbni.eaﬁeﬁlﬁhareszOlObated on
Ther ef ermcecoﬂﬁe'fnﬂéfﬂost aor{:# on | S€Hd B9 gﬁc' Oahﬂahtm at d Q%g.w er,

adj ust nent , he control dat'a I's recorde

bl ocks 8 e?r% 1&; ‘%’Ect d% dagaares yherer abernatiion ddrreosh am image

and sound is recorded starts at a radius of 24.0 mm and ends

at a radius of 58.0 mm at maximum. A lead-out area follows

the data area. The maximum radius of the lead-out area is

1s 58.5 mm. The sector address is 30000 in the hexadecimal
notation (denoted as 30000h) at the head of the data area,

and increases by 1lh every sector toward the outer

) circumference of the disk. In the lead-in area, the sector

address decreases by lh every sector toward the inner
20 ' circumference of the disk.

The control information such as control data is

recorded in the lead-in area under the sector format

- described above. In the lead-in area, a reference code is

25 recorded over two ECC blocks covering sector addresses
stirting from 02F000h to 02F020h. The reference code is used

for identification of the disk manufacturer, adjustment,

and the like. The control data ig recorded over 192 blocks
covering sectorn aédresses from 02F200h to 02FEOOh. In the

30 other sectors in the lead-in area, information data is

recorded as 00h under the same sactor format as that
deacribed above.




30 other sectors in the lead-in area, information data is recor ded
as 00h under the sane sector format as that descri bed above.

A rewitable DVD which is conpatible in format with t he :
above-descri bed read-only DVD has been proposed. .In such a rewitable
optical disk. spiral or concentric agrooves are formed on a disk
substrate, and a recording filmis forned 5 on the substrate to define
tracks along the grooves. In order-t® tncrease the recording
capacity, both grooves and | ands ‘bet ween adj acent grooves are used as
recordi ng tracks. A rewritabldEM whick 16 cbmbdeiblid o ﬂoﬁinwtahitu of

sectors 10 0 C ] nd roducgt i on.
information is adgg%éY% éﬁg%&' (?? % 6{1% 14@0 tc‘?%?ln Pr°1°8P°§eunPed
i nformation. da&@hm%ﬂrﬂrtnh@,eobntid:& idlisiat spiral, dn gbnepattidogrooves

t . A
he address | o poedl 8 {HLER ddiidtiitte. ana £Bob0rR A IRTCESShel) .
sector. 2 on the subpfratecta defdne ¢xanks onbong bthét grapvestheln
read-only DVD, otd@rfW1ﬂ@é&@sQ@&%ﬁc%ﬁﬂdBahg§go§.g§t bts%h grooves dnl

dat aof one sec ‘8 t her ead- onl yDVD canber ecor ser
regi on of one pefwasn addgcentaEopyes are usaﬂ#a‘ﬁpprdmgstnapksl-s

call ed a second data signal. " The sector format for the
rewitable DVD al so gion indicating the address
number of the 25 secFB?haﬁgaﬁk i?fg?'v?'gﬁﬁo#ntﬁsaiﬂl‘milgﬁ cof epgtors
optical 10 W6 skndtesortongdatal hmadrdhne nahdne@phodudtavtas d. Addikess
capacity of th C ese reqions i.s referably a
mitiple of thet FOLROEI SR Y adifey ' adiy ook 7 trint, the BPELEIER )
di sk: of reqqired information data can be managed to facilitate

-high-speed data retrieval. A header region which includes

an ID signal representing the address information of the

15 sector is provided at the head of the sector.

In order to secure the compatibility with the

read-only DVD, the rewritable DVD has a format so that the

2418 B data of one sector of the read-only DVD can be recorded

20 in a user data region of one sector of the rewritable DVD
as a unit. This data is called a second data aignal.

. The sector Fformat for tha rewritable ‘DVD also

~ requires an ID region indicating the address number of the

25 sector and a buffer region, as in the case of the optical

disk according to the aforementioned JIS standard. The

capacity of the entire sector including these regions is

preferably a multiple of the frame length (93 B) of the
-'format for the read-only disk. .

30

Figure 9 shows an example of the format for the
rewritable DVD which satisfies the above requirements. The
2048 B data {first data signal) is arranged under a format




30 Figure 9 shows an exanple of the format for the

rewitable DVD which satisfies the above requirenents. The 2048 B
data (first data signal) is arranged under a format

simlar to that used for the read-only DVD descri bed above, to obtain
2418 B data (second data signal), and the resultant -2418 B data is
recorded in a data region 91 of the sector - | ayout shown in Figure 9. A
| B postanbl eregi on 92follows 5 the data rgton 91. In the case of the

8/ 16 conversion code - debcri bed above, the end of the recording code
shoul d be sloeiaxf ited thatt haedtfer e/ reads otdlyaDVBndeéscrdbedcabyve,

scoor darice w t FOORERAAFES Y SRR 800080 Al LEERRRT)  ¥ha the fERTHRE
93 precedes t hat4l B rdatams m@réed in @rmcrsg:gmlslsofetbededctor
| ndi cate -the Stfdg}o&é ah%%mdfﬁ%'i re ré?g' %“ %@ﬁ@%*%gé@%anne&%a&hon

As fhe presyna , e with Its)
whi ch 15 .3 has ﬁfh%;)ﬂaé:@t §9§ﬁ-P§I §t1| onks ‘B?%s@ts@r afridee 8/A6/Fonvegisdprogode

precedes the PRHéFet2Had3andts, Vie 8606594 He &d&ﬁaﬂ{b code ¥H8hL2a2be

si gnal vmthas%‘*clifaiéhggttern IS recorded to obta onpt and

stabl e cl ocki ng{) ofi% Thak obliet coRverted c‘??ﬁﬁl panche correctly

LTlhehs pec: flb ct padét@éae@f W peatitsial dbtalndd PyERbaalating adpreéasteinghed 2
channel -bit pa

NRzI codi ng. Th%° S’Ph‘ﬁ?’"#ﬁgnce wjﬁ'%:e 101%'99‘?51‘31538%?0 g ?18 ed "
frequencyl®f the 25 I nversion and the durat lon required for stable
Cegion 84, while a secdhcS PR, $Y BReBALLRY Gerd | £66L65. Bete e
92. In a rewi tmmecﬁﬁ:mlnl;j imreoerdedctocmiiBiate thedséadtpof tihmmdadia
the. recording ai‘éﬁigﬂghiﬁe dYifin '6PE8! BYnchronization. As the presyna
signal, a code with & length of 3 B (48 channel bits) which
15 has high autocorrelation is predetermined. A VFO region 94
Precedes the PS reglon 93. The VFO region 94 is a region
where & signal with a specific pattern 1s recorded to obtain
prompt and stable clocking of a PLL of a reproduction
circuit. |
20
_ The specific pattern of the signal is, for example,
a repetition of & 4-channel-bit pattern, i.e., *.... 1000
1000 ...." as represented in NRZI coding. The length of the
VFO region 94 is 35 B to secure the frequency of the
25 inversion and the duration required for stable clocking.

A first guard data region 95 precedes the VFO

- region 94, whlle a second guard data region 96 follows the

PA region 92. In & rewritable recording medium, the head

3o and end portions of the recording area degrade after repeated
recording and deletion. - The guard ‘data regions are
therefore required to have & length large encugh to prevent

the degradation from affecting the area of the VFO region




r écor di ng and deletion .. The guard data regions are therefore

required to have a length | arge enough to prevent t he degradation
fromaffecting the area of the VFO region

- 10 - to the PAregion. It has been found from experinents that

the lengths of the first and second guard data regi ons should be 15 B
and 45 B. respectively. Data to be recorded in these ' guard data
regions are, for exanple, the same repeti tlidor 5 of the 4-channel -bit
pattern as that used for the VFO region, i.e., "....-1000 1000.

tAhgalo regi on %o ;bhepmvtd@d.omr get h??gb?ehaﬁggnaoi“@ém experﬂaﬁ;cheaah?t of
e gap regio i s secure. the nme regui red for e setting
of the |aser pn%}&?' gig-&ﬁ%gahe Fire %@‘?&?%‘q guﬁFG\F}%rP@i%PB"H & ne
wi dt h where ndeldbaB and 45 8 rsespdectn.mlqnsunathhai behrectdaed :Ilrhehese
recordi ng dat S er subsequ sector_even |

variation agw% n rdz?é’% Eﬁ&%?ﬁé 8‘#%{ ’fﬁﬂﬁ %&%‘P?&?@%@E&PE 15
The | engtth of Qfl&hbuﬂ@hannglobiwba'etaﬁnas that used for the WRO mbgien,
regi on COI’lStItithé anm a[ ea %Bbelb‘ﬁW' t abl.e data is recorded and has a
‘total length of 2567 B "Yhé signal """ recorded in this:area is called a
third data signal. 20 . A mrror ‘region 99 has a | ength of 2 B

to secure the ti ﬁ&ab%#i@ﬁ' 59 riéjﬁi-%%%%xlaﬁegftiggs% ;ilkgla%epé@éi‘ 0

t racki ng. a header on w As shown

X1, |
In Figure 9, 21‘1}9 sz?nﬁgFPﬁg:%@aé’mh%?f 193 0B e secure fhejddm
region &t di sppqatredr €ort theegettihgn@oPOfithéelager FHWAYE I A mf"e&d' al

OLrSerions. by 200kln %8U0L ' SloPlabli®to secuPe's ke Wath Where T data '™
is recorded to ensure that the end of the recording data
does not overlap a subseguent sector even if a variation
in rotation of a aisk motor or disk eccentricity occurs. .

15 The length of the buffer region 98 is 40 B.

The above region constitute an area where rewritable -
data is recoxrded and has a total length of 2567 B. The signal
recorded in this area is called 2 third data signal.

20
A mirror region 99 has a length of 2 B to secure the
time required for determining an offset of the servo
tracking.
25 ' .Next, & header region will be described. As shown

in FPigure 9, a first half 19 and a second half 20 of the
header region are displaced from the center line of the
groove in the radial directions by about a quarter of the
Pltch of the groove, so that the header region can be read
30 from both the groove track and the land track. The £irst
half 19 and the second half 20 are displaced in the oypoéite'
directions from each other from the center line of the groove.
Referring to Figure 9, the header region includes four




300 fromboth the.groove track and the land track. The first hal f

19 and the second half 20.are displaced in the.opposite direction
from each other fromthe center line of the groove. Referring to
Figure 9, the header region includes four sector 1D
signals (PIDs). For the groove track for exaﬁple, PTD1 and PID2 in the
first half are displaced toward the ri circunference of the disk,
while PID3 and PID4 in the " second hal t+afe di spl aced toward the inner

circunference 5 of the disk. A 4 B Pid region representing
the address i nfi@ator ID signaks (PIDRJ .scFesthesgpeeve damaky farexaln. | D

signal PID.  prgi ddie ﬁﬂzrfﬂ' e §1§st5n§h.koaibeéifs§'1ab@% LRRdeHa netder

10 and the remaining 1 byte is altocated for various

i nf or mati on su@wtaxr eRfRRS off fhe flek. dylle BE a.nd PIHﬂdi‘a ey
region 118, thegasbi@Yalnfarevgisplateinec%@s®the inned) diffRuaifsvends ack
havi ng th% cent eé' l.in ${_rom whi ch the PIDs are displaced is recorded.
15 ith ok region 103 and a Pid2 region 108, the

address infornmation of the sector on the land track which s on the

outer side of the adjacgnj gr e.track | r . 104,
100, 114, and 119 with & +eﬂg?ﬂaof‘g§§%“26%9§’?§8’l‘&§gﬁﬁ ‘the, ‘édr‘ﬁc%ﬁr%g*’?‘gél on
code for the prmattbmef the sa%qﬂapmﬁdt&bq%a&@déﬁesim&hﬁppd

regions and th r i 8/36 oL .Si
coge desg'[rl be%e %ove n or ergtjgy?%ié%:é?t&?hgo%% %GQP frambes
conver si oW codeand the ezemadning IﬂA)bmmmglmatm fo;‘]_ga.rg.gus t¥pes 0far e

provi ded. :l.nformz.'-.'t:I.an'AM:LE:ﬁghQnﬁh&oﬁIl)_lﬁ'axrn:&iz‘2 i‘ﬁda BiaPrLegilént hes
respective Pid r 8| ons,. Where address nmark signals are recorded,to
i ndi cate the st3h¢ &Pifdregioniidnsthsaddsess information of the sector

on the groove track having the center line from which the
PIDe are displaced is recorded.
15
In a Pidl region 103 and a Pid2 region 108, the
address information of the sector on the land track which
is on ;che outer gide of the adj acent groove track is recorded.
IED reglona 104, 109, 114, and 119 with a length of 2 B
20 represent - an error detection ocode for the prec¢eding
regpective Pid regions. The data in the Pid regions and the
IED regions are modulated with the 8/16 conversion code
described above. In order to identify the end of the

conversion code, 1 B postamble (PA) regions 105, 110, 115,
25 and 120 are provided.

AM regions 102, 107, 112, and 117 precede the
respective Pid regions, where address mark signals are
recorded to indicate the start of the Pi1d regions and obtain

30 byte synchronization. Each address mark signal has a length
of 3 B (48 channel bite), and a code having a pattern which
does not appear in the 8/16 conversion code is predetermined.




30 byte synchronization. Each address mark signal has al ength of 3

B (48 channel bits), and a code having a pattern-which does not
appear in the 8/ 16 conversion code is predeterm ned.

- 12 VFO regions are provided at the heads of the _
respective sector .ID signal PIDs. As in the aforenentioned - VFO regi on,
the repetition of the 4-channel-bit pattern, ".... 1000 1000 .... is
used. As described above, in the 5 heade¥2 r-egi on, the first half PIDL and
PI D2 and the second hal f PI D3 and PZD4 are di spl aced in the opposite
radi al -~ directi OnSVFOAQfs?gIhm! Yre npﬁbdﬁ&eao d€stie thealk! of the

synchroni zati o

he t O 0 111 | t d
heads of the ffqui’ ﬁﬁ&vr?ZEBﬁ °ﬁ;ﬁ€|§3'ns éésﬁeadé pthe, GPBF?“‘SF%%
long. On the VBOt regionihdhecampbtdtlon of tmlmdﬁﬁeanﬁltlﬁamftdme

first and secoad hal e t Si he re d for
re-synchroni zati'on’ Xﬂﬁonfégp éxéfrpl%gq? H‘gﬁ r‘#? (5%1'[%&‘1 f’lri‘raé{ €a nd
VFO regi ofis headau:eregilnanuhe Birstsperf miélb;( ar® PID2 and the setord

rBeSEl-j-ll’lJl[JS ‘o tOh Il lhw one se O?e%gr dg.gplt%%ed B l{l?%{%b%%&tg\/?‘dﬁgfg7

t he Iengt I's [ar
than that of oRdrestdemssf Accorddagliad- &hl meﬁdﬂvesu(ﬂ@orﬂé%p ng

to three fram%hc&&onization, the ﬁrﬁQS?be.@é’gf&Qﬂeloirhﬁ@Qif‘MddﬁE&
DVD. as in the g%@on DVD |t I S necessary_tqQ prerecord
at the bﬁ d| ARGy

control data 8 h&ﬂ-"&ﬂlﬁ%lth%mxon
This canlbe pewegiond are nﬁaaaellwyecmxd ﬁﬁék&on%i-a'z? t hghe! S second VD

Sector Tormt Gedacms hhe anbig ok it Sl aggand, nafigs may be
| engt h of one shoxdr sdhcehthegvare ¥y requirddfior kepsgnmnﬂmmﬁ. one
e the o TR ERMRE, kne 10nd¥hd B0 nd EArdk oY FelSadVEOUREHARE! .
di sk and 8rge36 @ and B Bevwrespeatlvely.increase in the sector
| ength i gg unnecessary for the recording of the control data
As a result, the total length of one sector of the
rewritable DVD 1s 2697 B. Thus, the length of one sector
of the rewritable DVD is lardger than that of one sector of

. the read-only DVD by 279 B (corresponding to three frames).

20 _

As described above, in the rewritable DVD, as-in the
read-only DVD, it 1s necessary to prerecord the control data
signals indicating various types of control information.
This can be performed using the prerecord marks, as in the
25 case of the above-described 130 mmrewritable optical disk"”,

under the sector format used for the *130 mm rewritable
optical disk™. The length of one sector of the rewritable
DVD is 1_.arger than that of one sector of the read-only DVD
by about 10% or more as described above. Since the control
30 data signale are recorded at the fabrication of the disk
2nd need not to be rewritten, this increase in the sector
length is unnecessary for the recording of the control data
slgnals. This unnecessary increase in sector length is




signal s.- This unnecessary increase in sector length is

- 13 - t heref ore di sadvant ageous for DVDs which are requested to
have a | arge capacity A drive for DVDs is required to be
able to record % or reproduce both read-only DVDs and rewitabl e DVDs.
However, the read-qonly DVDs and-the rewritable DVDs are different in
sector format. The type of the disk can be . identified by reading the
control. data signal. However, in orde¥3to read the control data
signal, the format of the 10 di sk must be identified to |locate the
recorded posititbherefore disgdvantagedus dfior DVDmiwhich are requestedrto

order to identj t he sk, a region with the sane sector
format may be gé%(’ef%r%%aéér}gjaﬁohly 15" type and the rewitable type
using prerecord marks so as to record a signal indicating the type of

the disk in th . ' ' '
abgvel-S " 'dgscri bedi"('a Q’r?’mé?ngﬁ ta li?%%ﬁiﬁé}%t?{%é %fs)é]c%gm%ér?ord

regi on i s9firsPr EeRERdadeatbatie reatrenlyn VD hand skewgitabig RIRE:fy

the type of thgcRiever Ose tFEall¥8R1§ DUDIK drid the rbkd#eitiabied DYDY are
control data O%&t%e@ di sk can be r.eproduced I n accordance with the
format for thedifdieranf i segtorformat.  \Thet¥per ofthe figl,can be

rewi 1(:]I agl e Op}1 iGentdifgeéd byt geaamgatmﬁ coz;tﬁcml:l axial B%ghhg. A yaeweirlgrbeiﬂi sk
recorded on t mmn. area - 1St i_gnal_.recar .as_part, of _t
control data si%ﬁ’; e rea‘?&e@b?d?ﬂﬁtfcﬂz §&ﬂe 56‘1?(“:%1' 2‘3'{% %‘?%? *H {ﬁﬂ

di fferenflO disdgimust bes dfestiif ledd ktodiocatel theereeorddidngositionTos
redundancy of Q}germ 'fgdg{gasiginls_advant ageous for- DVDs whi ch

are required to have a large capacrty. 30 In view of the
foregoi ng, the objective of the present invention is to provide an

optical disk.in which 1y grger to identify the type of the disk, a region
with the same sector format may be set for both the read-only
15 ‘type and the rewritable type using prerecord marks so as
to record a signal indicating the type of the disk in the .
region, as in the case of the PEP region of the above-
described "130 mm rewriteble optical disk®. This common
region is first reproduced at tﬁe activation of the _d:!.sk
20 to identify the type of the disk. Once the type of disk is
ldentified, the control data on the disk can be reproduced
in accordance with the format for the digk. However, as in
the case of the *130 mm rewritable optical disk", the signal
indicating the type of the disk recorded on the common area
25 is the signal recorded as part of the control data signal.
Recording the same control data signal on two different
regions results in redundancy of the recording area. The
‘'redundancy of the recording area is disadvantageous for DVDs
which are reguired to have a large capacity.

30

_ In view of the foregoing, the objective of the
present invention is to provide an optical disk in which
control data signals are recorded under a format which can




control data signals are recorded -under a format which can

- 14 - be easily read regardl ess of the type of the optical disk,
a.read-only DVD or a rewitable DVD, and redundancy is reduced to

i nprove the recordi ng capacity. 5 DI SCLOSURE OF THE | NVENTI ON .
The optical disk of the present invention includes a read-only area in
which a plurality of read-only tracks: are formed and a rewitable area
in which a plurality of rewitabl e-t ldcks are formed, wherein each of
the plurality 10 of read-only tracks is divided into a plurality of

first s @aslly vepdirdgnrilasT afittie type ofathe anptbéal hibiek,

Format, sach d Thadspho; s Gie PalrBbEuRaRa hUST dha. reapriiiicy’ e, .

plurality of mmée'bommpravel thel restoXfiing capaaldiyfe in at | east one

of the plurality of second sectors under a predeternined recording
format including the predet er m ned, reproduction format,; -and the

r ead- onl y5-ar e2DISCLOSURE| OFaTHE ONVENTIONr portion of the optlcal di sk,

whi | e the .rew i tifh ot fdal 916 HE R pRBsSHECInPORELER - B4 iﬁ&e@o
optical disk, wheréeby the. %%ve obj ective |hs %cﬁ?ev g.{n ° Each

of the plural |§yrﬁﬁdT9’t‘§Y azerqin waichea plurality of read-ealy tracks

direction of t&feOpbimal @dnd<a re&lhtable area /El.rplvihﬁiﬁad/ bsﬂ: rged in
the read-only ar

rewitable wﬁ?'*éﬁblﬁnﬁrg (fé%% I#C"%]“C e¥ b%gég?%% QF i"ltgl I”;)e
t he sanelas thefdepad-ohlyhdrgchedes divied into a p]?ut&iﬂtynog figol
for reproductlgg QQEHStEB iﬂl 1s prerecorded in at least one of the
plurality of first sectors under a predetermined repro-
duction format, each of the rlurality of rewritable tracks
is divided into a plurality of second sectors, a signal is
15 recordable in at least one of the plurality of second sectors
under a predetermined recording format .'mcl@lding the
predetermined reproduction format, and the read-only area
.13 located on an inner portion of the optical disk, while
the rewritable area is located on an outer portion of the
20 optical disk, whereby the above objective is achieved.

Each of the plurality of first sectors may be aligned
in a rad:l.a.l directlion of the optical disk.

25 A pit array may be formed in the read-only area,
spiral or concentric grooves may be formed in the rewritable

area, and the depth of the pit array may be substantially
the same as the depth of the grooves. : '

30 A reference signal for reproduction adjustment may
be prerecorded in the first sectors of the number equal to
a multiple of the number of first sectors included in one
errox correction block, and the first sectors where the




be prerecorded in the fiirst sectors of the nunmber equal to a multiple

of the nunmber of first sectors included in one . error correction
bl.ock. and the first sectors where the . reference signal
may be prerecorded are | ocated within one cycle of the read-only
track. ~ The rewitable area may include a data area where 5
user data is recordable, the data area including a |ead-in area havi ng
a zone for test recordrng and. a | ead-out 3bea havi ng a zone for test
recordrng, and the | ead-in.area may be |l ocated on an inner side of the

data area, ancrefferdmee-signal maxafoeapm;teberﬁedaﬁrd ocated within denef

the data area. 1;& - op | disk of the present invention
i ncl udes T o1r:1 ?/ g?aetg IHia(/n h&ﬂ ‘plurality of read-only tracks

are formed and a rewitable area in which a plurality of rewitable

tracks are formed. whopedesaeit a1 endh e | idotine €ladeabaibNuieseis

Is divided into a plur tors rerecorded
in at | edst oritSey Gafer is I‘eqﬂﬂmlﬁcyt&ﬁ ﬂﬂitgtﬂgeétfbﬁl%l‘éﬂélbg g lead-in

pr edet er m ned afé&maving a%ﬁé%iqm réSSrathg t&lrar&q@éaiauefarea

rewrrtabletr ivided into a Iuralrt of sectors
si gnal %Y%Srﬂaﬂﬂr@ |#P%ttqaéh§te°85'égﬁﬁrt ﬁ&dpFBP g SP QEEBn’BaY

sectors under Pe (Lcsttiedd Shnesl ihaesr $idg oot datiicarda)tind the 188d-out
oredet e ned, SERECHAg bRT 2Ly ol SRS 1Y e ng abfp L SERRSC O
| ocated D& an outer portion of the 25 optical disk, and a connection
fel'ther the signal  the ofiioss alfREEnG BERRLAT LhIERETMR 1881RagEE
t he signal a rgndennﬂueapnedénewhiqbdarpkuxulhgyfofnugaeeonQYrtcgn&@d in
the connecti oNaz@Ngoriad aNE H'GaARMAN Cilda/ 1 witfen a2 11BHEdty of
rewritable tracks are formed, wherein each of the plurality
15 of read-only tracks is divided into a plurality of first
seotors, a signal 1s prerecorded in at least one of the
plurality of f£irst sectors under a predetermined repro-
duction format, each of the I;lurality of rewritable tracks
iz divided into =& p}urality of second sectors, a signal
20  is recordable in at least one of the plurality of second
sectors under a predetermined recording format including
the predetermined reproduction format, the re;d-only area
is located on an inner portion of ‘the optical disk, while
the rewriteble area is located on an outer portion of the
25 optical disk, and a connection zone is provided between the
read-only area and the rewritable area, neither the signal
under the predetermined reproduction format nor the signal
under the predetermined recording format be:l.ng recorded in

the connection 2zone, whereby the above obgective is
30 achieved.

The width of the connection zone in the radial
direction may be set smaller than an amount of eccentricity




The width of the connection zone in the radial direction may be set
smal | er than an anobunt of eccentricity of the opti cal

di.sk. . An address increased by one address from an address

of a last sector in the read-only area may  be used as an S address of a
head seator in the rewitable area. : The optical disk of the
present invention is conpatible with a read-only optical disk which

i ncl udes a read-only area having.a-pf8rality of read-only tracks, each
10 of the plurality of read-only tracks being divided into a

plurality of faf sthecpbicalsfdmkl.s being prerecorded-in . at |east one
of the plurality of f irst sectors under a predeterm ned reproduction
format, the optical disk including a read-only area in which a '
plurality of read-onl Msﬂﬂﬁ%éwrm%bmamﬁ%remrt%ﬂ@ adésesg

which a pluraldfty 1ast s86tb8Mht 2Bl rdadlch1df Grds TRty MOeHhgbR 8RCAROf
t he pl uraédlé%gof ead-only tracks is divided jnto,a plurality
of first Sect Y %i@ﬂ%a‘?‘ head; spataridd itherewsttable area. 4 (he

plurality of first sectors under a predeterm ned 20 reproduction format ,'
each of the plurality gf rew,ita
the A

plurality of second s rgptél.ca, edisﬁkgng%r ?&ée%%ge%vgn%@}t it?ne
of the plural icompétible withoadreadtoniyuogticalpadak! whiiohednclanied &y
read-only ar ed ¥adT Rl a¥edbEVi- B BIHRIBRYGE nl T e, Back
while t rewr of athe plavalityoofit vdadnondyotirecks beingodimiides into a
optical disk, ﬂﬂﬁfﬁfit&thaﬂﬁtOtge%:E&ﬂf, signals B&1h§'PLlerecorded in
at least one of the plurality of first sectors under a
predetermined reproduction format, the optical disk
including a read-only area in which a plurality of read-only
15  tracks are formed and a rewritable area in which a plurali ty
of rewritable tracks are formed, wherein each of the
plurality of read-only tracks is divided into a plurality
of first sectors, a signal 1s prerecorded in at least one
of the plurality of first sectors under & predetermined
20 reproduction format, each of the plurality of rewritable
tracks is divided into a plurality of second sectors, a
' signal is recordable in at least one of the plurality of
gecond sectors under a predetermined recording format
including the predetermined reproduction format, and the

25 read-~only area is located on an inner portion of the optical
disk, while the rewritable area is located on an outer
portlion of the optical disk, whereby the above objective
is achieved.

30

An address of a sector for recording a control data
signal may be the same as an address of a sector for recording

a control data signal of the read-only optical disk.




30 An address.of a sector for recording a control data

signal nmay be the sane as an address of a sector for recording . a
control data signal of the read-only optical disk..

17 - An address of a head sector in the rewitable area

may be the sane as an address of a head sector in a data area of the
read-only optical disk. 5 A radial position of a head sector in .
the rewritable area nmay be the san® an radial .position of a head

sect or in a data area of the read-only optical disk.

| ogi cal address of a BBcaBArpgsaofaphesdfeptondn the reyritahle acsn may

be obtai ned biagdgiendrd |t e KT 448ress oft 8 ReBYBbeRorad b data a
head sector in the data.area. AF ogi cal address of a head
sector in a d8E$8a0f, the reaf- ?Wr%ﬂ‘??&%l g1§kea nay be the same as an

address of a 15 head sector in a data area of the read-only optical di sk.

el uesda' Ceoaconty B E8ahIpRRRREEh df KithShageor 1o i WiiRlal St

are forned anarmer ey bebtheZﬂune as am vaddelc poaifionabift o héad sediedl e

k™ o bR ap pEGE E ChR B Bl et el (>

I's prerecorded in

at |east one of the pIurallty of first sectors under a pr edet erm ned .
reproduction for mat . ggf &ﬂ]@agifgs?é 'otﬂazéectoﬁfn.ﬁ %&e&oheew 8ekenas
di vided into Iurallt Of secon sectors. al Is recogrdable in

at | easfOne (ﬁewzﬁbtable axpq ey be BPtﬂﬁﬁﬂobﬁm egigal, e8%i ned

record ing  to d0pHps1tat! Hdhresishof e dRiAd Hdtatby o oghetdetafl areat .
The read-only area 1s |located on an inner portion of the 30 opti cal

di sk, while the rewrltable area is located on an
A logical address of a head sector in a data area
of the rewritable area may be the same as an address of a
15 head sector in a data area of the read-only optical disk.

According to one aspect of the present inventlon,

the optical disk includes a read-only area in which a

plurality of read-only tracks are formed and a rewritable

20 area in which a plurality of rewritable tracks are formed.

| Bach of the pluralitﬁr of read-only tracks is divided into

a plurality of first sectors. A signal is prerecorded in

at least one of the plurality of first sectors under a

predetermined reproduction format. Each of the pluralit?

25 of rewritable tracks is divided into a plurality of second

saectors. A signal is recordable in at least one of the

plurality of second sectors under a predetermined record ing

format including the predetermined reproduction format.

The reid-only area 1s located on an inner portion of the

30 optical disk, while the rewritable area is located on an
outer portion of the optical disk.

Accordingly, a control data signal can be recorded




out er portion of the optical disk. ' Accordi ngly,

a control
data signal can be recorded : - 18 -
ip the read-only area where a region for recordi ng header i nformation
is not provided. This neans that the control data signal is recorded
under a reproduction format for the first sectors in the read-only
area which is lower in 5 redundancy than the sector format for the second
sectors in the rewitable area. Thi sL8 mproves the efficiency of the
recordi ng region of the rewitable optical disk. Accordi ng

to anot Brsr aspacthel redd-Rraye direanwhierie0d région! Foropecoxiditics hdaier
conpat | e W

th_a read-only optical di and i ncl udes read-

area in whi chié'l’f&%a}ﬁiqry %/ﬁ flot pl—-"rv'elaﬁs?-kao’nl y LS, Beang, é"%f’g:r ﬁ&f ﬁi\%‘éi’

r ewL it ?bl ﬁ ar Gaﬁansfvghah. is r?ccarcpédmnidet:y aofepeudtgalhba ;Eomnas for the Imad.
Each of the - i rgad- S, J Y | Ot ity
15 of first fé‘(,r&tgrééggo.%¥gﬁ'§l ﬁzgpggrhéé'éﬁ‘?é q.:{;]é%t hﬁgg’g’t "%)éﬂneim@’eEj u{_)!? t he
EI UL al }tyﬁhof _Fa&m@nmr&mdﬁheasw'edet Sommasdfor ther @Mtﬂ%ﬂ?m mat .

ach of the p t : [

plurality of s?'g{:gir'\% %%\g%%?gﬁ‘igﬁtﬂae ;r P&ﬁaﬁ?ﬁgﬁgégtr%%r%giﬁ% at ggs‘t:h%ne
of the plural ingeardimg regtendofcther seyrdsnblep opddcadniddak « ecor di ng

f or mat i ncl udi ng the predeternined reproduction. format. The

read-only area is |located on an inner portion of the optical %’egk,
while the rewitable aﬁ‘%P#'@“‘%é’-&t%PE‘g“‘é#sG@P@r"ft e PreFerbirention.

optical xB sk. ¢} optical disk id\eonpatiPle withG redld-daily 6btneal disk
recorded in “the_read-only -area lLocated on_the ,inner rii t he
optical disk, 3R&;AnCHR o@oﬁﬁs‘y‘daf’g Y anRf 1P, dRigh Rofrire ey 8?
that used in theadeeflgntyackskars®ormed and a rewritable area in which -
a plurality of rewritable tracks are formed. Each of the
plurality of read-only tracks i1s divided into a plurality
15 of f£irst sectors. A signhal is prerecorded in at least one
of the plurality of first sectors under a predetermined
reproduction format. Each of the plurality of rewritable
tracks 1s divided into & plurality of second sectors. A
signal is recordable in at least one of the plurality of
20 second sectors under a predetermined recording format
including the predetermined reproduction format. The
read-only area is located on an inner portion of the optical
disk, while the rewritable area 1s located on an outer
'portion of the optical disk.

25
Accordingly. a control data signal is recorded in
) ~ the read-only area located on the inner portion of the
optical disk, as in the read-only disk, under the same format
as that used in the read-only disk. |
30 -

_ As a result, a drive which is compatible with both
the rewritable optical disk and the read-only optical disk
can reproduce data from whichever optiocal disk mounted in




As a result, a drive which is conpatible with both the rewitable

optical disk and the read-only optical disk can reproduce data from
whi chever optical disk nounted in '

- 19 - the drive, the rewitable optical disk or the read-only
optical disk, under the sane sector format. The drive can al so det ect
the control signals recorded on both types of optical disks, and
activate these optical disks easily. 5 'ﬂﬁ%;?ﬂininates t he necessity of
provi ding a special region such as the PEP region described above.

BRI EF DESCRI PTtHeN d¥ivel: BRe\Wdesfritable opticalli diiwk loxt sthesreadrbnd.wi ew
of a |l ayout of -of : I C | praase i VQE&]on.
Figure 2 is a < g‘r?rfﬁ}i]lgiﬁllfévyo egﬁﬁg%p%aé@%r%%é%ép%o%&. _(;I%fel (r‘:]'ia"ii | SK of
the exanpl e actbeelidetesct ttheprestipl signalsyvreconded ®n both types of

Fi gures 3A, 3%p@ﬂ9aicd§5ﬁs%0'ﬁ@t+8t¥bé’e@ hedd optigf‘ir&isg& W9y, 2
PEP region of a conventional exanple. ~Frgure 4 is a

schemat i c3vi evF3is feiRinatesithenecegsity ofi providingga gpesiakhcegion

conventional .exg8R! 88 the PEP region dégt¥fSed/mBB¥edB are schemati c vi ews
of formats of t he PEP regi on of the conventional exanple. 25

Figure 6 is a schematic view of a sector fornmat of a conventi onal
optical disk. BRIEF DESCRIPTION OF THE DRAWINGS -

Figure 1 is a schematic view of a layout of areas
10 of an example according to the present invention.

-Flgure 2 is a schematic view of an appearance of an

optlical disk of the example according to the present
invention. :
15

Figures 3A, 3B, and 3C are schematic views of an
array of marks in a PEP region of a conventional example.

Plgure 4 is a schematic view of forms of bit cells
20  in the PEP region of the conventional example.

Figures 5A and 5B are schematic views of formats of
the PEP region of the conventional example.

25 ' Figure 6 1s a schematic view of a sector format of
& conventional optical disk.
. Figures 7A, 7B, and 7C are schematic views of sector
formats o:E' a read-only area of the example according to the
30 present invention. '

_ Filgure 8 is a schematic view of a layout of areas
of a conventional read-only DVD.




Figures 7A, 7B, and 7C are schematic views of sector formats of a
read-only area of the exanple according to the 30  present invention.

Figure 8 is a schematic view of a | ayout of areas of a convent i onal
read-only DVD. - 20 -

Figure 9 is a schematic view of a sector format of arewitable area
of the exanple according to the present I nvention. 5 :

Figure 10 is a schematic view showi ng the Bfurdary - portion between the
rewitabl e area and the read-only area - of the exanple according to the
present invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

Her ei nbel ow, the preserg-igg_ﬁsnbl 28 Y ddndifiatic vi%?%% 'abSQc%f"%rﬁmt of

exanple with reference -acconpanyr ng
As an exanpl e d& newritabbetarnacnfi the exampiet aobording tovehehprhasent

conpatible in fipyd@Ei1¥hth the conventional read-only DVD descri bed
above will_be described. The " appearance of the optical disk is shown
in Figure Figure 2 shows an optical. disk 1. a center hole 2, and a

20 rewitable area 3 g acaodiagaowéﬁemméa}iﬂ %‘&ﬂrﬁj ¢he bounhfa&@ed

on the rewi tabl e ea 3 for recordin dg g and grqoves and

| ands bet ween 'H’E‘ hetyeen the reWpits %Pa%’?(%a and thenread oy axned 4
is provided on oflethenexnmpd.m Glocddy@ing toremMéi pelkentr ¢Avénthent.his

exanpl e, a control-data zone -5'25 where control data representing

var| ous types of detailed
10 BEST MODE FOR CARRYING OUT THE INVENTION -

Hereinbelow, the present invention will be
desoribed by way of example with reference to the
accompanying drawings.

15 ’ As an example of the present invention, a rewritable
DVD which is compatible in format with the conventional
read-only DVD described above will be described. The
appearance of the Opta.cal d:l.sk is shown in Figure 2.
Filgure 2 shows an optica.l disk J. a center hole 2, and a
20 rewritable area 3 for recording data. Spiral grooves are
formed on the rewritable area 3 for recording data, and the
grooves and lands between adjacent grooves are used as tracks.
A read-only area 4 is provided on the inner side of the
rewritable area 3. In this example, a control data zone 5
25 where control data representing various types of detailled

information on the disk is recorded is provided in the
read-only area 4.

The sectbr format shown in Figure 7 described above

30 is uged for the read-only area 4. That is, a 2048 B first
data signal together with a data ID, an error correction

code, a synchronization code for re-synchronization, and

the like constitute data with _u. sector length of 2418 B.




I hformation on the disk is recorded is provided in the read-only area 4.
The sector. format shown in Figure 7 described above 30. I s used for the
read-only area 4. That is, a 2041-B first data signal together with a
data I D, an error correction code, a synchronization code for

re-synchroni zati on, and the i ke constitute data with a sector length
of 2415 B. - 21 -  ° The

resultant data is prerecorded on the disk & a pit array.

The sector format shown in Figure 9 described above is used for the’
rewitabl e ar efha rdsaltant dsta igaprerecdrdediorn the dislo ad0d Pt amiray of
first data signals. Each first data signal is transforned into a 2418
B second data signal "havi ng the sanme configuration as the format for

t he read-only ar ef'he( Fegtior fHormat ﬂhmm indilguxe 9tdesgrihdabavs
rewrltabllltyl t [ /g B
third data si gna Qﬂ% space*!rj‘ge E‘r:ag‘c%[g'?c I ng t%éwas Tt 9.5“ 1%3: %‘%g{:ured

on a tracl® andi¥igesl inke.2@48 rBundis of Lirply datp B“-@Flﬁr rBRel it

added to the tlhidih d3gaal maaéranafoméaemmatgmht B fedoh@data ¥ irbert or
region with a total This format is therefore

B
format in whi chpaising the %%gB@iﬂr%W% dhegfoppat fox the raad- can
be ~recor gafha n rhgguaa'wkna.reuaea<ﬁré§&1§@at0tdﬁ pbévide the

ndi cate the addesktebiLibe B adide 3o e segpoa petnatopal e itatd

‘and | and X0 acksy 21563 B third data isdignalld. adAdsphaee FmordcoaidfingOtbhistdbze

"he of the " Of '@fta s, gefilbeh Bacal keAK MR 1080 d RS £E516h

by about a quarard 2 Ehpiprorhregichcape added to the third data signal,
thereby to obtain a rewritable sector region with a total
length of 2697 B. This format is therefore a format in which

15 the 2418 B data of one sector of the read-only DVD can be

recorded in the user data region of one sector of the
rewritable DVD as a unit without any change.

In 6rder to indicate the address numbers of the
20 gsectors on the adjacent groove and land tracks, the first
half i9 and the second half 20 of the header region of the
rewritable area are displaced from the center line of the
groave in the opposite radial directions from each other
by about a qguarter of the pitch of the groove.
25 - : _

In order to achieve the above arrangement, the
header regions need to be aligned in the radial direction
of the dlsk. This sector arrangetrtent results in having the
same number of sectors for all tracks including inner and
30 outer tracks of the disk, thereby reducing the recording

density of the outer tracks.

In order to overcome the above problem, the




25 In order to achieve the above arrangenent, the

-header regions need to be aligned in the radial direction of the

di sk. This séctor arrangenent results in having the same nunber of
sectors for all tracks including inner and 30 outer tracks of the disk,
t her eby reducing the recording density -of the outer tracks.

In order to overcone the above problem the

22 - ‘rewritable area is divided imtd® a plurality of zones. The
nunber of sectors per track is the sane within each zone. - and is

increased by vewritsbdm ayeahtszéfretdedeintosepiuwrality tdfe zanes. The
ci r cunf ef enceygfpLReodi SELEOR UG LBARK 9s cngl aHA' G4ERIR LAREPYone,

or exanple, when data IS recorded on a phase-change recordl Ng
mat eri al undeRhghdsf dnereased\by enBi gecsor asi the zones 43¢ CaRe do
| aser with a el O ang#0 bj |V S fHd h of
0.6, the_mni \errglr% b:&?ﬂ%gng{::hféﬂxﬁ&%?ggboﬂ% Oth841£€)§n]1ki ?%‘ggl i'ezﬂed. ﬁll?#é\iﬁhe
radi al . p8si t i gAreamfesrence thewRefost end of the rewitable area is set at

24. 0 mm whi ch Is substantially the same as the radial position of
t he I nner nost e[}d of the data area,of the read-only disk, 17 15
sectors can be for ned 9% SXERPLLaWOSY, daf2 15 haqarded gRa phase- ge

i ncreasi ng t heetittdngmatesiialsundert tis € o ehdfd 0h Figure f 9rushed
Fone S 0% ReRBAR e R o w1 RRBRCRE Bl T 2
40 sect d0s ar ojeotddr®dens avd.‘elacantl!mchfi n.Shethat-mimmdxid: langthi s
Coce oy 2" M. opgas §SFH Rk SRR o 52 o YL 884 B2 Fhe
innermost end of the rewritable area is set at 24.0 mm which
is substantially the same as the radial position of the
innermost end of the data mrea of the read-only disk, 17
15 sectors can be formed on each track in the innermost zone.
By increasing the number of sectors per track by one sector
for each gzone while the minimum bit length 18 kept
substantially the same, a total of 24 zones are obtained
for a dlsk with a radius of 12 cm, and 40 sectors are fo:_':med
- 20 on each track in the outermost zone. In this case, the total
user data capacity of all zones is abouf 2.6 GB.

When data is recorded on/reproduced from the disk

with the above sector arrangement, the following two driving

25 methods may be empldyedz an MCAV driving method in which,

vhile the disk is rotated at a constant rotational speed,

the frequenacy of the recording/reproduction is changed every

~ zone; and a ZCLV dx_:ivinQ method in which the rotational speed

is changed every zone so that the linear velocity is

30 substantially the same among the zones, while the rotational
speed ig fixed within each zone.

Hereinbelow, a mastering process for fabricating




vvith' t he above sector arrangenent. the following two driving 25 met hods

may be enpl oyed: an MCAV driving nethod in which, while the disk in
rotated at a constant.rotational - speed, t he frequency of the

recordi ng/ reproducti-on i's changed every zone: and a ZCLV driving

met hod in which the rotational speed : i s changed every zone so that
the linear velocity is 30 substantially the sane anong the zones, while
the rotational speed is fixed wthtn2&aeh zone.

Her ei nbel ow, a mastering process for fabricating

- 23 - t fRed kﬁ.'fsw\/l vith héhabaitov@r f8imuk! wiha Gk%caebeéibea'he The

mast ering |nclude cordln nals a rd|n t he f sing a
| i ght source V\I“Fﬁ ﬁg\)éP aé.gsaccor notgetro Wﬂ?lfé’ =t
rotating a gl aasinbaaelighmsahraepmn:hsanshbrvewvelemgentsv(xcns&sté gas

Moo 11 BRPer o RETTERY o bdas iefe sl in 4 ffiRstnatddve

accor di ng5t ot agehdr faesisdr) i bedapbdiedare applied to the 10 EO

nmodul ator, the intensity of the |ight passi ng through the EO

nodul ator is nodul ated. The nodul ated light is focused with the

obj ective | ens onto tha&ngEQdepdulator®r the like Jdd Axradladeswitbdkaserve

agent. 15  13ight £rBh dgHe! OPigEtL! eoWhaes Plhén FE:F&@@P%@ Fﬁiéné‘ﬂﬁ'

grooves are forrred on the glass plate: . A netal_ nas
pl ating using Fﬁ@%dé&’@ &0 thecSpsmad; dgeenibad E‘WVR pre applied HPST(he

ZUbSt raz 20i S lenfd&ﬂéﬂi:&&ﬁelﬂhé?ihhen%t@ df&?che hRGmeh passin@teﬁlﬁt‘éﬁﬂl’él '
escri ion is n a Lurk e
f or rof ating tﬁg‘eg %‘S &Jﬁ@'tr"cﬁ mn%u& 1:\ﬂ%tgh %‘tb‘h %‘P&Eigigﬁ 14t ' f5
Accor di ngly, aﬂme&thh:btm thaadhaja;pa::l.\re lenmeonte thecglamaightanto
thus it is di ffiﬁ.%ﬁiﬁ&é h\?ﬂg photosensitive agent.

15 By developing the glass plate, prerecord pits and
grooves are formed on the glass plate. Ametalmask is formed
by plating using the ?la.t_e as aresist original disk. Aresin
disk substrate is then formed based on the metal mask, though
detalled description is omitte.d~ here. In this mastering
20 process, a turn table for rotating the glass plate rotates
. with high precision. Accordingly, a turn table with a large
inertia force is used, and thus it is difficult to change

the rotational speed instantaneously during the mastering.

25 In this example, as described above, the read-only
area 4 1ls provided on the lnner portion of the disk as shown
in Figure 2. The same sector format as that used for the
read-only DVD 1s used for the read~only area 4.

30 - '~ However, the read-only DVD is driven by the CLV
driving method where the linear velocity is oconstant as
. described above, while the rewritable DVD is driven by the
'MCAV or ZCLV driving method. If the different driving




the rotational speed instantaneously during the mastering. 25

tn this exanple, as described above, the read-only area 4 is provided
op the inner portion of .the disk as.shown . in Figure 2. The sane
sector format as that used for the read-only DVD is used for the
read-only area 4. 30 - However, the read-only DVD is driven by
the CLV driving nmethod where the’ I|near velocity is constant as
descri bed above, while the réwitablé DvD24% driven by the MCAV or
ZCLV driving nmethod. |f the different driving

- 24 - neeithdsisar arenpénykoyédr fide thed-pebf-endy aadeahaand the
rewitable are g th n d

Swi t chi ng of t%e ro aﬁl(?na épée?w&)%ﬁﬂé) 8&' wgnﬁ??&Fiona %é&gl sik i's
difficult as d&e@uiref.abd@wltahing of the rq‘qammxmlem@ durdngr dihe
data is recordﬁ&s@bﬂh?g ) tfé?a&téa@'i E@fi‘&uitCQBS g EEL%@ fR}e SPeed
of the disk. he rea onyareao the result ant i's driven by the
same dr|V|5ng rrethod as that for the rewitable area, i.e., 10 - the MCAV

or ZCLV driving nethod.xp Eh&%eei&ﬁ?iéﬁﬁiéréfbf@e data is' f88oPBbH &hhe €
T ORBINE 0 e GGG NI L N I U ey
the address 0]1: 'lmse:d&ﬁl-cirﬁlj Squat_ot;]tmdf)&;d_seiﬂ[tﬁlgéﬁmk ti@ﬁf%mfm&?"ﬁhe
sectore. o0 ! 'dihd Wrsving gitod A8 tRbr PR PERE HeerLitiie St Binr 1 oo
to the glldss plthe MOGAV loxr 2iNcdriyimgomethods n8ipce the sebttonstinlthe
uni form. Thi st L(NGFy GeaP0 88T ahydd Kt $he cofSPilt Xorbltd HP¥FE el

the rewitabl e area.
the period of the reproduction of the sectors becomes

constant. As aresult, even if the address of a sector fails
to be reproduced, it can be easaily intez."porated from the
15 positions of the precedinyg and following sectors.

The thickness of the photosensitive agent applied
to the glass plate in the mastering process 1is made
substantially uniform. This thickness corresponds to the

20 depth of the grooveé in the 'rewritnbie area.

For example, the depth of the grooves in the
rewritable area is determined to be optically about A/8 so
as to obtain a large tracking signal. In the read-only area,

25 . the depth of the grooves, which corresponds to the depth
: of the pits, is determined to be optically about A/4 s0 as
to obtain a large contrast of reproduction signals. The

depth of tpe pits in the read-only area is therefore larger

than that of the grooves in the rewritable area. It is

30 difficult to change the depth of the groaves and the pite
: between the read-only area and the rewritable area of the
same disgk. In this exmnple; therefore, thea depth of the pits

in the read-only area 13 made substantially the same as the




For exanple, the depth of the grooves in the rewitable area in

determ ned to be optically about [err]/S.so as to obtain a large
tracking signal. In the read-only area: .25 the depth of the grooves,

whi ch corresponds to the depth of the pits, is determined to be
optically about [err]/4 so as to obtain a | arge contrast of :
reproducti on signals. The depth of t pits in the read-only area is
t herefore | arger “"than that of the grodves in the rewitable area. It

is 30 difficult to change the depth of the grooves and the pits
between the reS@RSR piithe GreqvaRs rirtheprewsitabde area. same “di sk.
In this exanple. therefore, the depth of the pits in the read-only

area is made substantially the sape as_the_.

- 25 - dept h of M‘i’é’y r%ﬁ%ll:ﬁ%r@%ﬁ fepth pfesthe pits in the
More speci fi caldead-dily erida dfs mixdeidrmlilesd han thd 6| oF afied ﬂbﬁtﬁade
smal l er than the depth of theypit_'s 5 in the read-only djsk (optically
about [err]/4) inrbe readsonly digk: Loptlealdvopbonti Ho/ 4) b ar RIS FAVERE of
t he reproducti enfallure jnaistaiimingrepdazeieccobntriaBitsofttite remiddwetidon

shortest IS, dvS, M of e Jead-.on| | sk, or :
exanpl e, the | ?r%@qi}]d%' t %@ %ﬁ%ﬁgegggg%é{‘]%‘iﬁ'4gfﬁfe#?q%mfgﬁgﬁfm°¥€e?ﬁe
sane bit | engt ipiks timmadse dargehcthanrihab | ef athe. read-only disk. |Rorhis -
exanple, the s f or [ LIS e en. {he, |

and the read-oﬁﬁ/ﬁgr%% elllgex%tt,ﬁ ‘%ﬁené l?eensgtf%’p%gflf%lé%&%mg %gwgbﬁﬁ
the read-ihly ak%ihegame bitslengbhms thate used inathe rewsitahde avessst
zone of the rewitable area has 17 sectors per track as descri bed
above. The nunber of sectors. per track in_the read-only area when t he
mnimumbit length i s stbstBhbi SKAPRLS hR §ector foxmet,is Llfferent

follows. 20 between the rewritable area and the read-only area. Wwhile
' the length of the sector is 2418 B in the read-only area,
15 it is 2697 B in the rewritable area. The innermost zone of

the rewritable area has 17 sectors per track as described

ebove. The number of sectors per track in the read-only area

when the minimum bit length is substantially the same is
calculated as follows.
20

17 X 2697 / 2418 = 18B.9...

In consideration of the facts that the read-only area is’
located nearer the inner circumference of the disk than the
25 rewritable area and that the number of sectors per track
should be an integer, the number of sectors per track in

the read-only area is determined to be 18 sectors as an
integer not exceeding the above value.

30 In this example, the track pitch is substantially.
the same in the rewritable area and the read-only area.
Figure 10 schematicelly shows the tracks at the boundary
between the rewritable area and the read-only area.




17 X 2697 /2418 =18.09. .. - I'n consideration of .the facts that' the

read-only area is . located nearer the inner circunference of the disk
than the 25 rewitable area and that the nunber of sectors per track
shoul d be an integer, the nunber of sectors per track in t he
read-only area is determned to be 18 sectors as an - I nt eger not
exceedi ng the above value. 30 In this exanple, the track pitch
is substantially. the same in the réfitable area and the read-only
ar ea. Figure 10 schematically shows the tracks at the boundary

bet ween t he r eRoxrtihohe{a)cBemutadetheadramdyomlraarea and portion (b)

- 26 - e e nl e d i b

denot es. t he re%ﬁ’gg?(eq%ﬁéejaggbﬁﬁiﬁér egg.e%nlg g?’ e &%oreér}gic%rz?g(?aﬁi ts
11 are fornmed prengocendadipiix 1Dare formed alonspmm track 30terhitracky
the degree of pLe8A! Qhkiﬁf ab%rﬁanea QF%?Q?@tdQQr egae' raagtm@c ld &K Qhe 0T

exanpl e, the ttack I Nt erea

In the redri taEFErﬂflﬂﬁt('-B}l SQB'B@J@SEB@ the 1ikeed For exaﬂ@lg; Jive $raqk
used as gr oovepj_{-_aﬁkg_sla qqdﬁhﬁlg_% ﬁ%vgﬁﬁdlﬁm% g . grooves are used as.
: I ch i

| and tracks 18. A track pitc _ a gap between the adjacent
groove track and | and track, is substantially the sane as the track

pitch in the r ealinothy wewritablé area (b), gifdsmssomeaﬂtﬁ&m@a.
I‘OOVE

t herefore doub the track_pitch. The trac

tracks and the&sg ??Xgésage ﬁsegr%a HROYR HaTks ﬁ el% betusen

Accor di ngPy, thbeggrooves are ugddhaantandetracics pst cmsimmd mB:ch 13,

substantially (RS a gap beRwdelf tre dddBallt! U FradRahdHingoam
. track, is substantially the same as the track p:‘-'.toh in the -

read-only area.

15 The groove pltch is therefore double the track pitch.
The track widths of the. groove tracks and the land tracks
are made substantially the same. Accordingly, the groove
width and the track pitch should be substantially the same.
In order to form wide grooves, the laser beam used for

20 recording data needs to be large in the radial direction
in theé mastering process described above.

When such a wide beam is used for recording in the

- read-only area, the resultant pits are large in width,

25  thereby narrowing the gap between the pits in the adjacent
track. This increases crosstalk of the reproduction
signals. To avoid this pi‘oblem, two different laser beams

are used; one 1s for recording small pite in the read-only

area and the other is wide for forming grooves in the
30  rewritable area.

However, at the switching of the laser beams for pits
‘and for grooves at the boundary between the rewritable area




20 ’ recordi ng dat,a needs to be large in the radial direction in the

mast eri ng process descri bed above. . When such a wi de beamis
used for .recording in the read-only area, the resultant pits are
large in width, 25 °~ thereby narrowi ng the gap between the pits in the

adj acent track. This increases crosstal k of the reproduction
signals. To avoid this.problem. two di fferent | aser beans are used,
one is for recording small pits in the r'eaﬁjzo‘hly area and the ot her
Is wide for formng grooves in the 30 rewitable area.

However, at théngpnthehmegdsfonle axers LEabkefspopi pesitionsand the FwWoves
at the boundary_aggt:vmghﬁx Eﬁ&”dié?@bﬁr%r

ah%% are deviated from each other,
- 27 - - andtherea-on&g ar ea, e _spot positions of the two
| aser beans onthe X@CQrdagd rate ‘aFEaHeW‘Qt é:alef rﬁﬁﬁ%kﬁ@ hapt f°I‘“E"53he"-n
recorded pit. a&habewidmetmoevermag a@éhfamad driare it Ffom

o act | bal By df PRERLIAEHAF pulth e Fppotice s¢+§gﬁ§u@fﬂ fﬂem%m't?xssap%fem
: tn icgnf or m t%e?ﬁim Oof tiod Mothﬂsgrrrbaamnpghl uoggloh:hﬁ.t& sdg.:.‘mréheaﬂe :
read-only area \%ﬁtht tlﬁggsw&‘%mh%& ?ﬁg b‘ﬁ]ﬂ% the%% s
I n the read- onlb}lmrq Hapoiss 1hlen foi sonnectmlwxleyritabler areadsnd the
the read-only SendlRFased With tHE GRS tfack prrchiBe ool MiindiyD

posi ti on 1& thé‘-hﬂ#‘%ﬁ t he | ast sector may be shifted.

In the read-only area, the pit array is continuously
recorded starting from the innermost end of the area. At
the outermost end of the read-only area, therefore, exrors

15 mnay be accumulated and thus the position of the end of the
last sector may be ghifted.

In this example, therefore, a connection zone 1l1s

provided between the rewritable area and the read-only area.

20 A first example .of such a connection zone is shown as
portion (c¢) inFigure 10. This connection zone of the £irst
example constitutes a flat (mirror) zone since no signal
recording is required. Positioning of the two beams is

practically possible when the width of the c¢onnectlion zone
25 is 1 um or more. |

If the connection zone is wide, a tracking error

signal is not generated w_hen the connection - zone is

. irradiated with laser light for servo tracking at the

30 reproduction of data f£from the resultant disk with a drive.
This makes the operation unstable. When a resultant disk

is mounted on & drive and rotated, eccentricity more or less
oocurs. If the size (width in the radial direction) of the




In this exanple, therefore, a connection zone is provi ded between the
rewwitable area and the read-only area. 20 A.first exanple of such a

connection zone is shown as . portion (c) in Figure 10. This connection
zone of the first exanpl e constitutes a.flat (m-rror) zone since no
si gnal recording is required. Positioning of the two beans is
practically possible when the width of the connection zone -25 is 1
[err]mor nore. : | f the eo@8ecti on zone is wi de, a tracking
error signal is not generated when the connection zone is

i rradi ated w timlteeer zionghtis Oemﬂﬂ‘eﬁ: ek i aﬂeaknﬂﬂlﬁttﬁo amoGARr GRICthen of

datafromthe |sk a driyve. kes the operation
Cnstabl o WnoroGSentRTLitYS {clle' ekl [WEam rrom fhed AN Adfestanily
eccentri ci ty ngreseesl the pit arpayrin thethead+anlyvaded op the gﬂdb&b

di rection) of
mrror zone i sigﬁ:a &Y ﬁ.tab e area daring one rgfakion of the ?&ﬁh"l cFBS,
t he | aser bearﬂ‘”-@ﬁﬁ-ﬂﬁé gfi theneoeentripity amounts€or ahmopmaladdak dm t he

otation of ¢ ﬁggé‘.‘*“e“%ﬁﬁ%e“ 19% oim-'.@a’éf;eo#f%ef%%%:in iy LaREaRitn o,

normal disk i sthe ®mipipum smouat vf Fherwgaantriovikys cike Vhdtbngfdﬂi&t i on
of the ni m&&hai@b@tixpftﬂé”'i‘a%&%ﬁn ebfcxont "Bé’tébdi{ﬁ]fsh‘ﬁm The
mrror zone in the radi al | Qn nmy. bout mrror

zone with thi s™FEPH 58PPe¥ §ht"‘t5' 2"tq§: qqm%ﬂs ch tQ| Bukxeeksyi t h
the abov&0tracWhent chlchbateduwithOthe abowe irsilk plawks 1In Figure 10,

A second exanp & h e on zone according - . to the present
i nvention w | llvg.r‘E eaé‘cr%fr%z’?']‘ € first 15 exanpl e of the connection zone
constitutes a mrror zone. as descri.bed above. In the second exanple

of the connection: 2@BBna’difikpid! B tnb68hHEALHBN' UonCRARE ARG
to the present invention will be described. The first

15 example of the connection zone constitutes a mirror zone

as described above. In the second example of the connection

zone, dummy data is recorded in the =<::onne¢:.‘t::l.on zone. As the

. dummy data, the repetition of the 4-channel-bit pattern,

Y.eaa 1000 1000 ....", used for the VFO region shown in
20 Figure 9 is used.

The dummy data is formed along the tracks 15 shown
in Figure 10 covering two to three tracks. Then, one or two
empty grooves without header regions are recorded (two to

25 four tracks), followed by the formation of sectors with
header regions. With this configuration, even if the spot
posiltions of the laser beamsa are deviated from each other
by about 1 pm, only the dummy data and the empty grooves
ovarl&p each other as described above, not destroying

30 necessary data. By forming such a pit array. a tracking
error ig also detected stably in the connection zone.

In a third example of the connection zone according

T T RS s T ISR Y




dummy data, the repetition of the 4-channel-bit pattern, ".... 1000

1000 ..." used for the VFO region shown in 20 Figure 9 is used.

The dummy data is formed along the tracks 15 shown in Figure 10
covering two to three tracks. Then, one or two enpty grooves w thout
header regions are recorded (two to 25 four tracks), followed by the
formation of sectors with header regions. Wth this configuration,
even if the spot positions of the t+a&®r-beans are deviated from each
ot her by about 1 [err]m only the dumy data and the enpty grooves

overl ap each othethespreseniibtnvehbien,ntheddwtmpydsta in theeAmEytina.
By form ng suc Phb elkhl ' ergpr_is also detected stably
in the connect ?Sﬁez%]ﬁg, ' Blotdy E%%lgi%ﬁaﬁ ie? % ni %g’refm:g%‘f ‘f“rﬁﬂ éjmy
connecti on Zonéﬂ&@cgpd'pﬁ'gthe format for the read-only area is recordeéq, -

to the present gaptery aB shw&wmdhm%&%%gif& se:ghéé’?%rfﬁts a

sector copfiguratiaon. For. exanple, _ under
for the rBad-ofy 20Baare Lexgieded, When dusmy dataqndesvthe: foxuat fFor

where the firsthesgewiditatile mareaals @Boﬁ&édﬁ@bﬁ%@ve\’%" é@ﬁ’f@réja&?th
under the_ for n@hef %rﬁ?g ) d{ql}e rew i t%af ea | S recorded, grooves 0 _
sectors with Gfe IR LR Vh S NwFigpre (3 rare £pemed, ¥l thy ¢ h
this configurathds, confilguretidwy aeXaTNs abdwd diaiptes, evefPPf the
Der i oty | ARl S PR, 258 hERE" e Bevr e o etk *
destroyi & necettwrybgaabout 1 pm, only the Bettoris bF ulinycaatalSvetBahs
to set o that STt difler. poC ASEEOVIES heceBBITGARE ) Lot on zone
are not usable. By form ng such a sector array, a tracking errof
Even if part of a sector falls to be read, no problem
arises since it is dummy data. It is possible to set so that
15  the addresses of the sectors in the connection zone are not
usable. By forming such a sector array, a tracking error
is also stably detected in the connection zone. Moreover,
since the sector addresses can be detected, the positions
of the respective sectors on the disk are identified, thereby
20 - facllitating the system management.

Figure 1 shows a layout of the areas of the
rewritable optical disk according to the present invention.
Figure 1 i1s a list showing respective zones in the areas

25 in the order from the inner side to the outer side of the .
disk, together with the rough radial position of each zone,
the address of the head sector of each zone, the number of
blocks included in each zone, the number of tracks in each
area, and the data ID number indicating the logical address

30 of data. The sector address indicates the physical address
of the sector, which 1s recorded in the Pid regiona of the
header region for each sector in the rewritable area and
recorded as the data ID number for each sector in the




IS also stably detected in the connection zone. Moreover. since the
sector addresses can be detected, the positions of the respective
sectors on the disk are identified, thereby 20 facilitating the system
managenent . Figure 1 shows a |ayout of the-areas of the
rewitable optical disk according to the. present invention. Figure 1
is a list showing respective zones in the areas 25 in the order fromthe
i nner side to the outer side of the - M sk, together with the rough
radi al position of each zone, t he address of the head sector of each
zone, the nunbeeadfonly arggecks included in each zone, the number of
tracks in each area, and the data I D nunber indicating the |ogical
address 30 of data. The_sector address indicates the physical address

of the sector, which iEhesatadP prubexr tndicagpsrtheflagical addnaasiof

region for eacthaéegata r8cbb8eBCWh th @edt®d.2N¥n the 1b8RCAHCHren hR@
data I D némber fora’g%&rl sector in

the :
- 30 - rEag. area, the physicgleadidreas) anfpthe Aogdigeds
the | ogi cal addddsessf of eathe gifitorcagedethd Nshie.SeCtHr eakth tde pad-in
area and 5 QU e t.he ,physi cal ,address and the | ogi cal
addr ess of eac%g‘ggéﬁgrgl%r éeﬁﬁfg%?aﬂ'@. t?’f% gggﬁiﬁ‘f q\ﬁeieaa—opgrv\ﬁrp%a,ethe
sectors in t heGabadd numbér! dmludeddrethe vewritableldatalzraglohdseicondided
in the rewit d @0 o t l,an reqi.an) 4s.the me
as the physi cgﬁbggdéégg&%f k%gigﬁ‘it %gdgg%t%?ﬂgﬁ%%ﬁbygﬁ%ﬁqt ﬁéidé"a?a} &rea
are all ?—éwri t kbpesector. sdthe secturs dat the Gatararea areali rewridable

sect ors EBEL625S !Mfe | ARk rRIAURBEON1419b8ch B dileld HitieRi O -
Referring to Figuyre 1 , the _read-aon area Is locate on the I nner
portion of theigﬁéﬁat%thﬁﬁemle repsi9f data recorded in the sector.

Referring to Figure 1, the read-only area is located

15 on the inner portion of the disk. The innermost end of the
' vead-only area is at a radius of 22.6 mm of the disk, as

in the case of the rea_:d-only DVD. The rewritable area starts

at a radius of 24.00 mm of the disk, as in the case of the

data area of the read-on'ly DVD, and expands to the outer
20 clrcumference of the disk.

The sector address is 30000 in the hexadecimal
notation (denoted as 30000h) at the head of the rewritable
area, and increases by lh every sector toward the outer

25 olrcumference of the disk. 1Inthe read-only area, the sector
address dJecreases by 1lh every sector toward the inner
_circumfex:ence of the disk. A portion of the rewritable area
over 256 ECC blocks (4096 sectors) from the head thereof
is used for testing of the disk and the drive and the like.

30 This portion of the rewritable ared is included in the

lead-in area which starts from the innermost end of the
read-only area. '




read-only area is at a radius of 22.6 nmof the disk, as in the case
of the read-only DVD. The rewitable area starts at a radius of 24.00
mn of the disk, as in the casé of the data area of the read-only DVD,
and expands to the outer 20  circunference of the disk. _

The sector address is 30000 in the hexadeci mal notati on (denoted as
30000h) at the head of the rewitable area, and increases by-lh every
sector toward the outer 25 circunferéncéd 6t the disk. In t her ead-only
area the sector address decreases by 1lh every sector towarg t he inner
circunference of the dife dath@nesfoliovdhelpndrdnarea for eIfeghdng 5s

EfCCt EI og_ks k( 409&;3?}26&3?:&213@/&6{9%‘6@.'@&&%% ger ﬁeéﬁ; data. It ITHE ezfaﬁaﬁhrtasuimg

0 e di sk an i,ve a e like. s-porti 0 e
rewitable are ivé%i%liﬁgé’dagnzf’ﬁ@s Tom Zong. Enigr ganﬁhggha& éPFQrflP&ﬁ t he
i nnernost end abovke Ehedaddadsenbff lnheahead s«lactor in the é'%ata afr.},ea is

- 31 - T at.a e Q t.he | ead-in,area r offecting
t he recorai ng/ Pé‘;?rog&ct ' 89 #&ﬁ%%a%%%%%fﬁa argadi vided into
24 zones fromzone 0 to zone 23 as. descri bed above. The address of the

head sector in the dat %ﬂ%&ﬂﬁ%& gh@?%%cgf@elﬁ%‘ksoailirt?@ri%%?éﬁ%é he

dat a area.

. rein W, espectrve areas w

descri bed im Getadl . 10 “In the read-only area portion of
the lead-in area, a reference signal zone for recording a reference
code is " “provi ded-over one ECC bl ock covering sector addresses

starting %% om 2F000h t FARroKeafdronlyt areacaortian; of e lead-in srea,
i dentification g@irdferelidd sBMEPGEHE S0 Hetdrtitlg al Teferdiitd odé ks A
control data zagne f ecordi ng coqtrol. data signals . is provided over

192 bl ocks cové?’i"?l‘bfé%‘it gver one E:cc block coveringg sector adodvresses-

~ starting from 2F000h to 2F010h. The reference code 1s used

. for identification of the disk manufaéturer, adjuetment,

15 and the like. A control data zone for recording control-data

signalas is provided over 192 blocks covering sector

addresses starting from 2F200h to 2FEOOh. The other

portions of the read~-only area constitute blank zones, whera

the £irst data signal is recorded as 00h in each sector under

20 the same sector format as that used for the other portions.

In this way, the same sectar addresses as those used
for the read~only DVD desc¢ribed above are used for the
control data zone. With this arrangement, it is possible

25 for a drive compatible with these two types of disks to always
seek the same sector addresses to reproduce the control data
signals from the sectors of the same addresses. Therefore,
such a drive compqtible with the two different types of disks
can follow the same procedure to activate these disks.

30

The connection zone follows the read-only area to
obtain a smooth shift from ‘the read-only area to the
rewritable area. As described above, in the first example




addr esses starting from 2F200h to 2FEOOh. - The ot her portions of the
read-only area constitute blank zones, where the first data signal is
recorded as O0h in each sector under 20 t he sane sector format as that
used for the other portions. ~In this way, the sane sector
addresses as those used for the read-only DVD descri bed above are
used for the ~ control data zene. Wth this arrangenment, it is possible
25 for a.drive conpatible with these~t W& types of disks to al ways

seek the same sector addresses.to reproduce the control data signal s
fromthe sect oof thetbensnactiendzeness thEhaerigfror, zonsutd pravided over
conpatible wt es.0 I gks foll e e
procedure to a%t#ggFiggh é££§5§§hd&§§ to Ewg %5 eigh*hggggkﬁéctggﬁhgbﬁgﬁ
foll ows .t he retdignalyigrvecovded in theanbrryorneone,sthet lasgnsesdor of

read-only areachg £ifial blankeWorle e tHE Tedd- o0 4PEH 2O BRI

first exanple

connecti of zondmmeddakplyobefore theaanlnr aldyess 30@°9§rPfoﬁhe head

correspondi ng kactye &91 %mtréx&f%&blél HEEa”O The a?i&‘@és Iéfreaar Q.Qihﬁ n
the mrror zone, the | ast_ sector i nal bl ank zone of

read-only areaSPEtPReofe G ﬁ;lna]r Mt@‘}eb%FoFBWﬁg°§§ctzgrPFzﬂﬁT e@e
30000h of the hepdl bluﬁnct-.%nen IS viGes | 3D DS B&Qe&ddfgesseﬁtd:he

5 oLt G gl B Lo e ek e

fol |l owi N30t he QFFFFN. data zone to 10 2FFFh. . In the
seeond exanpl e of the connection zone. the connection zone incl udes
dummy data and enpty grooves having no sector address as descri bed

above. Accordingly, thdnl%he geconss exampigeodhithes commedtiamhaane stthe
exanpl e of the gonnectdWH'26hkAhdPie s ¥y 882H and empty grooves having

no gector address as described above. Accordingly, the
15 - address arrangement as that in the first example of the
connection zone can be used.

In the third example of the connection zone, the

dummy data has a seotor configuration. Accordingly., the

20 addresses of the sectors in the conneqtibn'zone need to be

preset to be unusable. The connection zone preferably has

an integer number of tracks and corresponds to an integer
numbex of blocks. '

25 For example, when the connection zone has eight
tracks, it can correspond to nine blocks. . In this éase, the
number of blocks in the final blank zoné preceding the.
connectlon zone is reduced by nine blocks to 23 bhlocks
(sector addresses from 2FE00Oh to 2FF6Fh). The nine blocks'

30 | 1is added to the connection zone, to add:a reglon covering
sector addresses from 2FF70h to 2FFFFh to the connection
Zone. As a result, the connection zone is a zone covering

- sector addresses from 2FF70h to 30000h.




\

In the third exanple of the connection zone, the dummy data has a
sector configuration. Accordingly, the 20 - addresses of the sectors in the
connection zone need to be . - preset to be unusable. The connection zone
preferably has an integer nunber of tracks and corresponds to an

I nt eger nunber of Dbl ocks. 25 . For exanple, when the .
connection zone has eight . track,, it can correspond to ni ne bl ocks.
I'n this case, the nunber of bl ocks igg the final blank zone preceding
t he. connection zone is reduced by nine blocks to 23 bl ocks

(sector addresses from 2FEOOh to 2FF6Fh). The.nine bl ocks 30 I s added to

the connection zone, to add a regi on_covering sector addresses from
2FF70h to 2FFFFh to t Heltapwghinead essmamcw%mq then&izsinand on

zone is a zonesmléseam les SLEHY RAHHKRHE N fzrdl{a@Fgﬁpfist o%Q%fila to,
- 33 - h no address was all ocat'e tot first and

second exanpl &lHPctte Eéﬁ-ﬁé gesh tathe qannectinnzpres o‘mﬁ-"h BRVSCRPe

addressess t 0 tdscEon r@cnfnguzamean\oh mehiha¥ReN8a8e ofS€ROthE Al bimPlleon,
as'in the case f.,the third of the connection zone.

The portion of° h"éh?eﬁ??flﬁﬁtg'c’é‘r éé’“leb‘cat ed in the | ead-in area foll ows

t he connection zone. Aguardtrackzone 10 Is first provided. The guard

Sector addrese - o sPibrhortion A8ERRSrAgRREMEIN AERE I PeRt K AR FRY
being delendyin anen fola,nworthn cmleca:é,drr 2oheng Adfbardseackkzeone
a test signal 4§ ffEQ{:dﬁgob?.d@dSUb@ﬁguﬁﬁarﬂ' £¥abkSkoh@Etatts a@os‘g%tt%x.l S

recorded in the_sectors iIn
address 30000h and covers 32 blocks untll sector address

~301FFh. The guard track zone prevents other data from be:l.ng

destroyed due to an error such as tracking off caused when

a test signal is recorded in a subsequent disk test zone.
is No data is recorded in the sectors in this zone.

The disk test zone 1s provided over the next 64 blocks
covering sector addresses from 30200h to SOSFFh for the
testing of the disk gquality and the like by the disk

20 manufacturer. A drive test zone is provided over the next
112 blocks covering sector addresses from 30600h to 30CFFh
for the testing such as setting of a laser power in a drive.
Another guard track zone is provided over the next 32 blocks-
covering sector addresses from 30D00h to 30EFFh for

25 effecting functions similar to those of the above guard track

" zone. A disk ID zone is provided over the next eight blocks
covering sector addresses from 30F00h to 30F7Fh for
recording cepying management information. DMA zones are
provided over the next eight blocks covering sector
30 addresses from 30F80h to 30FFFh for disk defect management.

The data area starts from the next address 31000h.
The data area is divided into 24 zones from zdne 0 to zone 23




The di sk test zone is provided over the next 64 bl ocks covering
sect or addresses from 30200h-to 305FFh for the . testing of the disk
quality and the like by the disk 20 manuf acturer. A drive test zone is
provi ded over the next 112 bl ocks covering sector addresses from
30600h to 30CFFh for the testing such as setting of a |laser power in
a drive. Anot her guard track zone is provided over the next 32 bl ocks
covering sector addresses from 30DOCh to-3B&FFh for 25 ef fecting
functions simlar to those of the above guard track zone. A disk ID
zone i s provi dad descrtimedadove ghtEdulpGehe 1s cotposead @S d@8R trkitlesses

f h f di ' ' .90
DR zones are iU g cSkaentaon TR S & ISR cohive o] can e 0
addresses fromkarBoxe tthe3phEEiohocovdringdds e bilocksa(jentbtsectors) from
The data area shal Ugodd o0 ibfqBoKb A0 §335310080ea as ael¥eiUIA A8600! S

divided into 24 zones Trom zO 0 Z
- 34 - S aThpsounbeny ofoslogks hinghadedls loomasie earie 1388 showiksin

with an except ip_{?sp@t ' de S e
portion covelroi ng 256 b}ﬁgn( jég'ct c?rﬁgm?/?%%gf tth@tﬁéiféo%}é% rﬁﬁﬁ%&g‘g’m}g

the | ead-in ar Areasedas AR hhegks fpr regerfdngcisey datgeksThaclegbaaln

each zone is shggdréds of [dabli e shatornigacAded AROUENES%EREAt NELEEREKS
in each zone are u

ed as _data blocks for re di ng user .data. __The
| ogi cal o FAREESERE A A0EEAE SRR LRRS v AdRbny e hpgiFel Adaress
rﬁpr gselntnzjgn aﬂdrﬁssmiytmdmw ththe l{lﬁﬂﬂﬂc‘t&_ﬂtﬂm(&hﬁgdﬂtd g:l_-gggh
si cal addres e egtor, . i,n area addr ess
pny fg&&r&gs E%Soi Cin 'F&‘itsn ee}%érg@.é?

in this exanple md end of each zone in the
data area. 48 to 80 sectors (corresponding to two or nore tracks of

To the head and end of each zone in the data area.
48 to 80 sectors (corresponding to two or more tracks of
15 each zone) are allocated as buffer sectors. Such buffer
sectors are provided because at each boundary of zones the
header region sometimes fails to be continuous with the
preceding sector, and therefore no data is recorded in the
buffer seotors. Most of the remaining 5% of the blocks in
20 each zone serve as spare sectors, which replace sectors in
the data blocks when the latter become defective, to be used
as sectors for data recording. '

_ . The physical address of the sector to be used for
25 data recording changes by the above replacement. However,
the logical address (data ID number)} of the user data does
not change as described above. Accordingly, a  table
associating the physical address of -the sector with the
logical address is prepared and recorded in the DMA zones.

30 i
The lead-out area follows zone 23, starting from the
sector address 16B480h and expanding to the outermost
circumference of the disk. Substantially the same zones as
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15 each zone) are allocated as buffer sectors. Such buffer

sectors are provided because at each boundary of zones the header
region sonetines fails to.be continuous with the . precedi ng sector,
and therefore no data is recorded in the buffer sectors. Mst of the
remai ni ng 5% of the blocks in 20 each zone serve as spare -sectors, which
repl ace sectors in tthe data bl ocks. when the | atter becone defective,
to be used as sectors for data reecoB8i nrg. The

physi cal address of the sector to be used for 25 data recordi ng changes

by the above reppbsseierthe pdrehor of the rbhtﬂt@@imhmdn.mt(aﬂaﬁm tRe

mb f th data d d
e ot L8R SR ISR oo R AP o R AR 50 W o,
with the are@m&t Fdehveisted atpthedieal] afdthecheakd<dont amm ddreks .

ggctor addressdigéggoﬁsggggékg ?négkbg#u’é(&n %r%'r?ﬁztaﬁhbngtée?c@u&#grence

of the di8k. S&bseanttheIMhE&Zemmga)m the inner side and then®MA i3&4 he
portion of they Eﬁlé’?e lgb&ﬁ'? bttt @ dshﬂdﬂ%h the hﬁ?g afed! eaagifejsk ID

al l ocated for the ar ea. I rst prow at the
head of the | e&ONBUL8 RRAVIARA GVar the n%taig%riﬁgmﬁpoa@

above. Thus, thgaatedseElMErom ZEWSGoht 88 PHAsHER W&eaokaingnr&ipm

and the DVA 3&4 zones on the outer side, sandwi ch the -data area. A
disk ID zBpBagemend, InfeMALIqhe next ei ght bl ocks covering sect or
addr esseg3of rom 16B500h to 16B57Fh for recordi ng copyi ng managemnment

32 bl ocks | cover i APRREe sPaHeRd B8 Tra dan i Vhe Rakty B vIGERA

‘is recorded i ncovieringhsectodr addresseszfymm il6B580h #edl 6B27Fh. Notdataext

112 bl ocks covaly pgoseEhAls FUHISS6Te!  MuHEGE Bxt bond LafEbYERhbvibe

testing such asS se
the naxt 112 blocks covering gector addresses from 16B780h

15 to 16BE7Fh for the testing such as setting of a laser power
in a drive. A disk test zone is provided over the next 112
blocks covering sector addresses from 16BE80h to 16C57Fh
for the testing of the disk quality and the like by the disk
manufacturer. Another guard track gone is provided for over

20 3343 blocks covering sector addresses f£rom 16C580h to
17966Fh. No data is recorded in this zone.

Thus, as is observed from the layout of the areas

of the optical d'isk according to the present invention, the

25 rewritable area starts at a radius of 24.00 mm of the disk
as. in the case ¢f the data area of the read-anly DVD. The
address of the head sector in the rewritable area is the

same &8 the address of the head sector in the data area of

the read-only DVD. Also, the addresses of the sectors in

30 the control data zone is the same as the addresses of the
sectors in the control date zone of the read-only DVD. With

this arrangement, it is possible for a drive compatible with

these two types of disks to always seek the same sector




in a drive. A disk test zone is provided over the next 112 bl ocks
covering sector addresses from 16BE8Oh to 16C57Fh for the testing of
the disk quality and the |Iike by the disk manuf act urer. Anot her guard
track zone is provided for over 20 3343 bl ocks covering sector addressee
from|6C580h to - 17966Fh. :No data is recorded in this zone.

Thus, as is observed fromthe |ayout of the areas of the optical disk
accordlng to the present invention, the 2536 rewitatble area starts at a
radi us of 24.00 mm of the disk as-in the case of the data area of the
read-only DVD. sdifresses £dr8ptolice @M AUbMGL L ddfal HEgha1E! ERbe thef?

is the sane as the addreSs of the head sector I1n the data area of
the read-only MRESTOFE 0L kbe,RARA sRIAELIRE -seTheeToreyy sugh 2 Sxivs

gaia zone I? Ehhﬁorﬁp@fid Bilet\hftﬁdﬂ'i@&:wa&&fbﬁﬁnt type%esfca.@sk@ ddtﬁfm'ltd%ﬁ:
ata zone o read- on i s .arrange si bl e
for a drive corﬁé |mev§9¥ﬁ° <urd e} t%%#%ﬁ?p&eﬁ? g’f’ EYPSSaPﬁagg

the same skctorAs a result, effective control of the drivdbis realized
addresses to reproduce the control data signals fromthe sectors of

t he sane addresses. Therefore, such a drive conpatible wwth the two
different types of diskB tamoﬁ&l ofvthe rewrltabte paveadaceordiag: itmatthe

these two typespféséhﬁkinvénXiI% %ings ;Het e%fcf:%.‘i:teld’e TR AQlyaat g.%airéyse

is realized rewitabl € aréa-accor

the  pr esen@fuemhatsqmtwmn@él@e@m l#é’@ duta bégplsgl ﬁd@lhes%ata areebf
each sectpg Inciydeeelaaﬁaeadaéﬁebm&fésefof@aé&teea{?éﬂ&tné £ SR
as the address of each sector ta area read-only DVD.

Wi | e the addr 9% the padnaply YRy While ithe pddxess gfckherhegq sector
read-only DVD Iinm%td aeellys it read on@.%ﬁ%@bobbenheﬁﬂewﬁcan

the data area Of gsraeo t&:a Lxead sectdr ih the &aga r;tre.-.a5 of the rewritable
area is 31000h.

15
In this exampie. the logical addrese of the head
gector is set at 30000h s0 as to be the same as the logical
address of the head sector of the read-only DVD. The logical
~ address of each sector in the subsequent data blocks is
20 obtained by adding the logical address to the logical address
of thé head sector (30000h in this example).

With this address setting, the logical addresses of
the sectors in the data blocks overlap the addresses of the
25 sectors in the portion of the rewritable area located 1n
the lead-in area. This problem can be solved by adding to
the data ID number the type of the area the sector belongs
to, so that whether the sector is in the lead-in area or
in the data area can be judged;
30
Thus, in the above example, the logical addresses
of the sectors in the data blocks in the data area are the .
same as the addresses of the sectors in the data area of




In- this exanple, the |ogical address of the head sector is set at

3000h so as to be the same as the | ogical . address of the head sector
.of the read-only DVD. The | ogi cal address of each sector in the
subsequent data bl ocks is 20 obt ai ned by adding the |ogical address to
t he | ogi cal address * of the-head sector (30000h in this exanple).
Wth this address setting, the |ogical addresses of the sectors in
the data bl ocks overlap the.addresses of-thé 25 - sectors in the portion
of the rewitable area located in the |l ead-in area. This- probl em can

be solved by adliEnyeadg-only DVs dWiih thdsnbrrangemepte dft tlse possdbiles
sect or bel ongs p y IS i -, ea
or int hgo(“j:a“'tl gr g’?‘eeaé@ggg 'g%b%%{e%; tggse% thﬁ df]a#%%sé ‘E«?‘%JH%
above exanpl e, B£8E EBgi eamegartescaddressepiat he arepuadiuct idr afamwer
ib'nofﬁz 52 ;h:r ﬂg‘tﬁf-ar Ihe¥erdre, such %’if@rﬁetESmiQ@i%i%e%zfénggﬁeS%cPr_s
the read-8nly E&S%W taees, pfafdEkenpan; folkop e mame progefure Fowe
conFatl bljg Wi t Mhhhmhithimgafoftn&gdfgsamkm Wa“dat reti?ﬁﬂﬁ.]E r&mvhe
sector address 0 on, of _user . at a. erefore, such a
drive conpati b?gm\?\:ﬁt‘:tc{wl '?‘hé% ‘gtcﬂ' i?‘?eF%ﬁ'?i?9ﬂes of "di sks” can follow the
same procedure for the activation of these disks. As a result,
effective cont rol +Qf e ' | [ : . In . th
above exggpl es, t h;&%?ﬁﬁ%’%&f@ 7% fomgtugléawgsiq r?ei%‘&? ?f
format f t he ¥iada Wy , or format: fioar roite Yemdronlyiaps®, BdS
d th (AT ' t
formts are notrd foRkiER shown fubibite9'krkb RpEadd tne BLESH Mrmar

formats are not restricte ( e sector forna ]
"130 mm e i the| cFitable areajescThpemenkne Formats sceusiet 15

restricted to these, but the sector format for the "130 mm
rewritable optical disk” desocribed above can also be used.

15 )
INDUSTRIAL APPLICABILITY
Thus .+ according to the present iﬁvention. the
optical disk includes the read-only area where a plurality
of read-only tracks are formed and the rewritable area where
20 a2 plurality of rewritable tracks are formed. BEach of the
plurality of read-only tracks is divided into a plurality
of first sectors. A signal is prerecorded in at least one
of the plurality of f£irst sectors unfler a predetermined
reproduction format. Each of the plurality of rewritable
25 tracks is divided into a plurality of second sectors. A
' signal is recordable in at least one of the plurality of
second sectors under a predetermined recording format
including the predetermined reproduction format. The
read-only area is located on the inner portion of the optical
30 disk, while the rewritable area is located on th:a outer
portion of the optical disk.

Accordingly, the control data signal 1s recorded in




| NDUSTRI AL APPLI CABI LI TY : Thus, according to the present

i.nvention, the optical disk includes the read-only area where a
plurality of read-only tracks are forned and the rewitable area
where 20 a plurality of rewitable tracks are formed. Each of the
plurality of read-only.tracks - is divided into a plurality . of first
sectors. A signal is prerecorded in at |east one of the plurality of
first sectors under. a predeterm ned - ?%pToduction format. Each of the
plurality of rewitable 25 tracks iis divided into-a plurality of second

sectors. A the grepdtonlyrarendaiierd naaregdant fow wécendipguhesader of
second sectorsjyl '2%':31&3: ﬁ‘é&dl f e e
predet er m ned repro uct 1 ond%)‘rﬂrgg rﬁ%‘f %1303&%5 tha‘étatl S #gjgg%é%ﬁon
the inner port B&Feopignalcks Fé&Pr%d un@?El@h%ﬂGF’&Oﬂf@M feapthe fixst s

| ocated on the siét@irs in thBOf:éaanoﬁfLyt HEe&théh i’é%wer in redundancy
Accor di ngI t con_hkr‘8 dat a SI |s recor
nl

- 38 - SPohoR EF'@' a i (‘}g‘ef o?e?%@r(ﬁ%%dép the
i nformation i s mesritabicicdredhi s TREMS ihipriovide tREt eFficiendint afsi theél

- ead-onl y.ar oa THAGED 'gfc%”ir&?ﬁo CHORGERRYL5ab 18 optaGal AR (O mar 1 or

the second sectors in the revvrl table area. This i rrproves t he
efficiency of the {]&r e di s
Al so, according to the resen |nven :a;neath OSWeste?, a.’r.ﬂ'g%iéﬁikn, the

conpat i bI3 wi t PRtoaR Le opmpetibleskith the uaadrnnu.urdentinalr@imkonl y
area where a pl I a ar
afd msmtaes t urgﬁty%i}i* a3l Fnbpé Bidr 'fi ty of

rewitabl e area where ewitable trac

Each of the re%ﬂtﬁ%l?t"}r% § ke okprmed 2nd thecﬁwlﬁbﬁﬂb%@oaﬁeﬁl'ﬁhﬂ:ﬁty
15 of first seqiniralityi 8fdrewrlbABLECELHERs! Arat £bPRER.0ONBach of the

plurality of read-only tracks is divided into a plurality
15 of first sectors. A signal is prerecorded in at least one
of the plurélity of first sectors under a predetermined
reproduction format. Bach of the plurality of rewritable
tracks is divided into a plurality of second sectors. A
signal is recordable in at least one of the plurality of
20 second sectors under a predeteminéd recording format
including the predetermined reproduction format. The
read-only area is located on the inner portion of the optiocal
disk, while the rewritable area is located on the outer
portion of the optical disk.
25 _ '
- Acoordingly, the control data signal is recorded in
the read-only area located on the inner portion of the
optical digk, as in the case of the read-only optical disk,
under the same sector format as that used for the read-
30 only optical disk.

As a result, a drive which is oompat:l.ble with both
the rewritable optical disk and the read-only optical disk

I ST - Toremt e = e e emmee i ime mmn s e ¢ eee s e ey




of the plurality of first sectors under a predeterm ned r eproducti on

format. Each of the plurality of rewitable tracks is divided into a
plurality of second sectors. A Signal" is recordable in at |east one
of the plurality of 20 | second sectors under a predeterm ned recording
f or mat i ncluding the predeterm ned reproduction f ormat. The
read-only area is |located on the inner portion of the optical di sk,
while the rewitable area i's | ocated on-t B8 outer portion of the
optical disk. 25 ' Accordingly, the control data signal is

recorded in can rejperodsse ddta of o | withtkeven 0p1sii:alledlshrmbunteﬂ the
optical disk, i CER t t he
sanme sector fgr?ﬁ%ﬁ%mhglb use‘igif"?;tt"‘{#éj %dyc:gi h&%gn ?l%&l cg::a Eﬂr

As a result, PR j it 6 [Hanenisele Eormat. t Boer veathn
optlcal dISk -1

P37 Can rzi}?-"g‘d??f%ﬂj R OB GE sLhRkle, epozded on both typeg of

dri ve, tiRe redBtignk dbekeal amdeotivake r thesenoptdnalc Aigkseaghd¥r t he

same sector f epyad eﬂhﬁrmﬁe/@ t«;ﬁﬂneb&%sti%tye&% feMhEQ spedidisregaended
on both types of opt| cal FE ar1d activate t ese gtl cal "di sks easily.
S

This elim nat 2 FhPHHRe |d<ﬁ5tfbr regi on such as the PEP

regi on descri bed above.




- 40 - CLAIM5 1. An.optical disk conprising a
read-only area in which a plurality of read-only-tracks are forned and a
rewitable area in which a plurality of. rewmitable tracks are forned,
wherein each of the plurality of read-only tracks is divided into a

plurality of first sectors, a signal is prerecorded in at |east one
of the plurality of first sectors under a predeterm ned repro- duction

f ormat , each of the plurality of=ré&wstabl e tracks is divided into
a plurality of second sectors, a signal is recordable in at |east
one of the plurality of second sectors under a predeterm ned recording
format including the predeterm ned repn¥¥ﬁ§ﬁ§n format, and ' t he
read-only area is located on an inner portiion-- of the optical disk, while

the rewitable area is |ocated on an outer portion of the optical disk.
2. An optical Qi.shna%‘b‘%&@dlgé‘%]&'ﬁn? ,ﬂ{gr ' 1o e ela % P teaidist
sectors are ali ggs__d in a radi ng dir txljign a’?%arggt | c?lua%!egk?in Eﬂ?ic.ﬁ.a
optical di sk aPclraidd®t Of raad PRl &xacke aze formed Bodf or rewritatie
read-only areaarps 16l wALcBOBOSTUFAT1 #F WX Yottt AN dSddkd Ase ¢ le
area, and the depth of _the pit arrayfjas substantially the same _as the depth
of the grooves. 4. AHW%I"%%I? &S Biligatd ty) efnreadnpady fracks
reference signdls ddvides athics i @ npbafakitenesi sipeer seatdeg,in the first
sectors of the nunber gq a | pl e of. the nunper, of first sectqrs
i ncluded in one error ?oﬁie%éig%nig%’%{?%ecorde&] 18R 1ednt 'GRe 3E°He
plurality_of first sectors under a predetermined repro-
duction format, - _ '

each of the plurality of rewritable tracks is
divided into a plurality of second sectors,

& slgnal is recordable in at least one of the
plurality of second sectors under a predetermined recording
format including the predetermined reproduction format, and

the 'reud-only area is located on an inner portion”
of the optical disk, while the rewritable area is located
on an outer portion of the optical disk. '

2. An- optical disk according to claim 1, wherein the

plurality of £irst sectors are aligned in a radial direction
of the optical disk.

3. An optical disk according to olaim 1, wherein a pit array
is formed in the read-only area « Spiral or concentric grooves
are formed in the rewritable area, and the depth of the pit

array is substantially the same as the depth of the grooves.

4. An optical disk according to claim 1, wherein a reference
signal for reproduction adjustment is prerecorded in the
first sectors of the number equal to a multiple of the number
of first sectors included in one error correction block,

_—
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- 41 - and the first sectors where the reference signal is prerecorded are
|.ocated within one tycle of the read-only track. 5. An optical disk
according to claim1l, wherein the rewitable area includes a data area
where user data is recordable, the data area including a lead-in area
havi ng a zone for test recording and a | ead-out area having a tone f or

test recording, and the lead in area is |located on an inner side
of the data area, and the | ead-out area ts4located on an outer side of the
data area. 6. An optical disk conprising a read-only area in which a

plurality of rexdt obhg tfirsts mectarsedheae athewréfdrenaeesignahi cis a

plurality of r o er c f 1t
plurality of g\g‘@ e%greqra%w |V|%Q§g{lﬁtn°n %q?fﬁ%flr% sectors,
a signal is prdmmm.ded in at |east one of the pI urality of first sectors
under a predeternined repro- ductidn fornat, each of the plurality
of rewitable tracks is divided into a pl urallty of second sectors,

a signal is redbrdadbl eptacal |dhek @ecording fourelaim 3f seeereiBecthes
under a predet Q‘éﬂfﬁhﬁfé%ﬁeh”ﬂn&iﬁﬁﬁb 'a!‘Qid-t‘H rﬂréﬁewﬂéfgeh%@i‘ Rta is

reproductlon f or mat he read-onl é area i s |ocated on an inner

portion of th&esAstaple; s@e WatR arga Jn@giuding alaadsin Rreehaging,

outer portion i Zoie €8t tébtiiédordifilg and a lead-AHiCaire@ hadlay & zone
provi ded betwee the read- Onlé{g area &d the rewitable area, neither the:
signal under tHeOF pr@FhEPAPREIIepPBucti on formt nor the signal under

the .predeternined reconss N@eddrimaded 1 1ecatdddon an imnexr side of the
data area, and the lead-out area is located on an outer side
~of the data area.

6. An optic_isl disk comprising a read-only area in which a
plurality of read-only tracks are formed and a rewritable
area in which a plurality of rewritable tracks are formed,

wherein each of the plurality of read-only tracks
is divided into a plurality of first sectors,

a signal 1s prerecordea in at least one of the
pPlurality of f£first sectors under a predetermined repro-
ducticn format, o | N

each of the plurality of rewritable tracks is

" divided into a plurality of second sectors,

a signal is rec¢ordable in at least one of the
Plurality of second sectors under a predetermined record ing
format including the predetermined reproduction format,

the read-only area is located on an inner portion
of the optical disk, while the rewritable area is located
on an outer portion of the optical disk, and

a connection zone is provided between the read-only
area and the rewritable area, neither the signal under the
predeter_mined reproduction format nor the signal under the
predetermined fecording format being recorded in the

BEEEEESa
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= 42 - connection zone. 7. An optical disk according to claim®6, wherein
the width of the connection zone in the radial direction is set snaller

t han an anmount of eccentricity of the optical disk. 8. An optical disk
according to claim®6, wherein an address increased by one address from an
address of a last sector in the read-only area is used as an address of a
head sector in the rewitable area. = 9. An optical disk conpatible with a
read-only optical disk which includes a-réad-only area having a plurality
of read-only tracks, each of the plurality of read-only tracks being

di vided i nto gofhdettiohy zendJ rst sectors, signals being prerecorded in at
| east one of the plurality of first sectors under a predeterm ned
reproduction format, the optical disk conprising a read-only area in which

a plurality of.raadeptigalr dtkk aseokdingdtenslaimess iwhereinrtheiwidthch a
plurality of ¢ i % t racks _are forned . wher ein each of e
plurality of ng%l}% %te}"‘r Z“OTG, {7\’ Fﬁflba& %Eﬁ%f#?& 5t sP?rW%‘Qﬁ’For S,
a signal is ptheacandamauntatof cescentelol tivhefpliwealoptlodl fdisk. sectors
under a predeterm ned repro- duction fornat, each of the plurality

of rewitable tracks is divided into a pl urallty of second sectors,
a signal is r8soldaebticalaiiskaacconding thelalimy 4. w}ami@ewmﬂmssr S

under a predeyqidPtibd $P chd ’Ehd% tfx‘:&ﬁ'é&f'&@dﬁé@sp&fd&tf&ﬂ”@é

reproductlon format, an e read-on area Is located on an |nner
portion of tA® §BeixerdopBiy axrends e ek Re; @-Eb#@r%ﬁ%d’ﬁ & boad: %@lctﬁﬁ an

outer portionigf tre MintLeavteskrea.

9. An optica.l‘d:l.sk compatible with a read-only obt:!.cal disk
which includes a read-only area having a plurality of
read-only tracks, each of the plurality of read-only tracks
being divided into a plurality of first sectora, signals
being prerecorded In at least one of the plurality of firast
sectors tunder a predetermined '_reproauction format, the
optical disk comprising a read-only area in which a plurality
of read-only tracks are formed and a rewritable area in which
a plurality of rewritable tracks are formed,

wherein each of the plurality of read-only tracks
is divided into a plurality of first sectors, :

a signal le& prerecorded in at least one of the
plurality of first mectors under a predetermined repi:o-
duction format,

) each of the plurality of rewritable tracks is
d_ivided‘ into a plurality of second sectors,

a signal 1is xecordable in at least one of the
plurality of second eectors under a predetemined'reaord ing
format including the predetermined reproduction format, and

the read-only area is located on an inner portion
of the optical digk, while the rewritable area is located
on an outer portion of the optical disk.

J——
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sector
sector
11. An
sect or

a data area of the read-only optical disk.

to claim9, wherein a radial position of- #head sector in the rewitable
area'is the same as an radial position of a head sector in a data area of

10. An optical disk according to claim9, wherein an .address of a

for recording a control data signal
for recording a control data signal of the read-only optical disk.

opti cal

di sk according to-claim9, wherein an address of a head

inthe rewitable area is the same as an address of a .head sector

the read-only optical disk. 13. An optical disk according to claim9,
wh . | oui cal : , . :
o 0bt Al ned by Sl AgE et SaREasbratng (biadht3, UntELd ot hdrbls™ o2

sector in the @hta saqkor forremerddna & cantkoicdatdisignal dsitieosame

wherein a | ogi gglag ' gabl e
erein a | ogigg m@dgﬁggéfaa Egagoﬁgg%frrd&ﬁﬂ?éﬁééﬁ&&iédﬁbiggbha e |

area i s the sane as

ess o sector In a data area of t

read- only opti®al thpskead-only optical disk.

11l. An optical disk according to claim 9, wherein an address
of a head sec¢tor in the rewritable area i1s the same as an

address of a head sector in a data area of the rea.d-o_ﬁiy
optical disk.

12. An optical disk according to claim 9, wherein a radial
position of a head sector in the rewritable area is the same

as an radial position of a head sector in a data area of -

the read-only optical disk.

13. An optical disk according to claim 9, wherein a logical
address of a sector in a data are.ai of the rewritable area

is obtained by adding a logical address to a physical address
of & head sector in the data area.

14. An optical disk according to claim 9, wherein a logical

_ address of a head sector in a data area of the rewritable

area is the same as an address of a head sector in a ddta
area of the read-only optical disk.
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is the sane .as- an address of a

in

12. An optical disk according



