Consol i dated specification as at 9 February 2007
DESCRI PTI ON OPTI CAL RECORDI NG MEDI UM AND RECORDI NG
APPARATUS Technical Field The present invefemselidated specification
relates to an optical recording nmedium and toasat9 February 2007
recordi ng apparatus for formng the recording nedi um
Background Art On a recordabl e optical recording
medi um such as DVD-R and DVD-RW when new i nformation
DREGRLFISIQW i tten behind a location that has al ready
been witten, a linking region is forned at that
i uan?W;bTor]%kFWD%@ﬁ? DNDRECARD YT ARPIRATY S he
information data witten into a data regi on, which
Teehniml thkeldinking region, is witten into the
l'i nki ng regi on. However, the fact that |inking regions
are T pEESERtsiictentiorecel dabbea avomdiimp Imedtanding medium
| eads to a problemthat there is a possibility of
angdghpatiesidtdiyig appheatesofdinfofoingtthe trecording medium.
read-only recording nedia such as DVD-ROMs that are
B e. It is an object of the present
invention to provide a read-only optical recording
medi @ma ecorsiabdepapt btel wiedo rétoy dedsliemm spthcas DVD-R and
recording nedia in the recording format and, apparatus
DdpdRWe tvoeh frogw fioroimg ttilee dead- onl yroptésabeh godradilngration
medium Disclosure of the Invention An optical
thai orals ngl readvnbdavi wgl riezor dedl dalt monregtoracks formed at
thereof, according to the present invention, conprises
tioat t henct tewkpoat pbur alSytryhafordated iblroela tlee dicanseaadding the
of which includes mmin data of a block which serves
imBoamatienrdaion recttitem umitto a data region, which follows the

linking region, is written into the linking region.

However, the fact that linking regions are formed on such
a recordable recording medium leads to a problem that there is
a possibility of incompatibility in the recording format with
read-only recordingmedia such as DVD-ROMs that are not recordable.

It isanobject of the present invention toprovide a read-only
optical recording medium that is compatible with recordable
optical recording media in the recording format and, apparatus
and method for forming the read-only optical recording medium.

Disclosure of the Invention

An optical recording medium having recorded data on a track
thereof, according to the present invention, comprises on the
track: a plurality of data block regions each of which includes
main data of a block which serves as an error correction unit
for the main data and which is divided into a predetermined number

of main data pieces, each of which has data for identifying the



for the main data and which is divided into a
predeterm ned nunber of nmain data pieces, each of
whi ch has data for identifying the 1 ConsoComatidaled specification
specification as at 9 February 2007 mai n dat aas a®debruary 2007
l'i nki ng regi ons each of which has pseudo data and is
inserted between the plurality of data bl ock regions;
wherei n when the linking regions on the track are
A adehe; apdcbidkihng petyems ofch hef pgeudo ltet pwfudo data
the adjacent linking regions are different from each
apghes . ipsecteddbagrappariat usldoxl iegos i degrdat boonteg ons ;
track of an optical recording medium according to
whaeepnegean theebinbimg cemivinsesn theviradatare adjacent,
recording nmeans for formng on the track a plurality
refoddiagbpatkeregi ofistieaghs@idavhdatn i ot | tikesadriEident linking
data of a bl ock which serves as an error correction
rggitnfoaret Heffarantdaf soanchahi ¢bhés. divided into a
predeterm ned nunber of main data pieces, each of
whi ch hasoddiagf appadents f §bngréderdimy ndged asntenth a&rack of
I inking data recordi ng nmeans for inserting |linking
anegitins eaekoet ingi mdd has, psevdaidat ackefovpeasthe invention,
plurality of data block regions onto the track
cohpr tsast he ndinkidag adataordengrikags MANTorwhiey bAethe track
linking regions on the track are adjacent, forns the
apptudal flayacef dhbe BaUparentqlbmki &gcl egf ONSi o tihcludes main
recording patterns which are different from each
datheof A peookdivhgchetbodefOsisre60ediog atBeOPi®n aunit for
track of an optical recording medium according to
thbhenpiesent a i awv@MHiah iscaAphideasihie st ePs&d&fermined number
formng on the track a plurality of data bl ock
oﬁhegéziﬁmsjaﬁfw@i(ﬁcdﬁ}i elbchnef ugdesciaids dritd ebraifbeekfying the
ic
maindata; and a linking data recording means for inserting linking

regions each of which has pseudo data between the plurality of
data block regions onto the track; wherein the linking data
recordingmeans, whenthe linking regionsonthetrackareadjacent,
forms the pseudodataof theadjacent linking regionswith recording
patterns which are different from each other.

A recording method for recording data onto a track of an
optical recording medium, according to the present invention,
comprises the steps of: forming on the track a plurality of data
block regions each of which includes main data of a block which
serves as an error correction unit for the main data and which
is divided into a predetermined number of main data pieces, each
of which has data for identifying the main data; and inserting
linking regions each of which has pseudo data between the plurality

of data block regions onto the track; wherein when the linking



serves as an error correction unit for the main data
and which 1is divided into a predeterm ned nunber of
mai n data pi eces, each of which has data fGonsolidated specification
identifying the main data; and inserting |inkasa9 February 2007
regi ons each of which has pseudo data between the
plurality of data bl ock regions onto the track
wherein when the linking 2 Consolidated specification
ragians ®rieheuaracR00Z adgiceand ,ohhthesdudiclaaaef the adjacent
adj acent, the pseudo data of the adjacent |inking
lipgingsregibosnid Wothed ecotldi rgcpadieg nsawhechs afleich are
di fferent fromeach other. Brief Description of
dDf aearags Frgm éack atbéock di agram show ng the
configuration of a recording apparatus according to
BtrhefpbeseniptiganbEobrakiggs2 is a bl ock di agram
illustrating the configuration of a random val ue
geneFator i bst hebapphr at agram Fhewidg Fhg. céhfBSg@ration of a
di agram showi ng the data structure of one ECC bl ock.
rEcgrddngsappdiraganasbontingat b6 €iad ap st Edst UL gvoit 1he.
recording signal for one sector. Fig. 5 is a diagram
showrng. a2l i Bkang16€@i @DaBLAMCENL ESCra bl 9§ kShe Ridhr fyuration
Is a diagram show ng the position of each |inking
ofegi eAna@Bmavhlaekgehk@atdri $nacHtagpparsbow ng tigkiﬁg
regions closely positioned between adjacent trac
port Fegs. 3Fig. a &isgaaliAWaNS oW BGrd kkRkERGrEedEobhe ECC
i ncl udi ng address
block.

Fig. 4 is adiagramshowing the data structure of the recording

signal for one sector.

Fig. 5 is a diagram showing a linking region between ECC

blocks.

Fig. 6 1s a diagram showing the position of each linking
region on a track.

- Fig. 7isadiagramshowing linking regions closelypositioned

between adjacent track portions.

Fig. 8 is adiagram showing a linking region including address
data that is arranged between ECC blocks.

Fig. 9 is a block diagram of the configuration of a recording
apparatus as another embodiment of the present invention.

Fig. 10 is ablock diagramof the configuration of a recording
apparatus as another embodiment ¢f the present invention.

Fig. 11 isablock diagramof the configuration of a recording
apparatus as another embodiment of the present invention.

Detailed Disclosure of the Invention




data that is arranged between ECC bl ocks. Fig. 9 is a
bl ock di agram of the configuration of a recording
apparatus as anot her enbodi ment of the pres@atsolidated specification
invention. Fig. 10 is a block diagram of the asat9 February 2007
configuration of a recordi ng apparatus as anot her
enbodi nrent of the present invention. Fig. 11 is a
bl ock di agram of the configuration of a recording
appafie pressnanbnhent tobodiliebe defsdrfidaur eskov in more detail
invention. Detailed Disclosure of the invention 3

w Chip st felzgreck dpeditfd eatibopangingt d9akehgaaty 200k dErece with
present invention will be described below in nore

tdet embodiwheht sef erence to the acconpanyi ng drawi ngs in
accordance with the enbodinents. Fig. 1 shows an
ori grhal ldsbkwrsemoodiigd nappat sit us:caeeindg Bgpatettfeccording
present invention. The recordi ng apparatus records

tontioe npit¢ senbni wvant don gi Mmile recending dipgdarkti@r records
DVD- ROMs, and includes a master clock generator 11, a

iRLbroatomtorltt; am bedgtdhngreSheiahg GeNEs at ifeR BVHCRONSs, and
13, an optical nodulator 14, a recording actuator 15,

inchpiaskhenaot or clockayaein@xont | & Pel, chitcuarth B, aMdbrding
controller 18. The master clock generator 11 generates

s agnasigenealaadlonse pnabit 13Ntrseppl £8S nidde 1mter 4 Chatdeording
signal to the PLL circuit 12 and the servo controller

adfuaibe 38yve spnidbtlmstdd 16, SApPied cmtfoine 17, and a
master clock signal, and with a frequency signal FG

mahdi cattnglaerotati on frequency fromthe spindle notor
16. The servo controller 17 carries out rotation

cont Tio¢ mher etrhel i §éh€rator 11 generates amaster clock signal,
and supplies the master clock signal to the PLL circuit 12 and
the servo controller 17. The servo controller 17 is supplied
with the master clock signal, and with a frequency signal FG
indicating a rotation frequency from the spindle motor 16. The
servo controller 17 carries out rotation control for the spindle
motor 16 such that the frequency signal FG is synchronized with
the master clock signal, that is, it carries out spindle servo
control.

The PLL circuit 12 generates a recording clock signal based
on the master clock signal. The recording signal generation
circuit 13 includes a data generation portion 20, an ECC block
generation circuit 21, a random value generator 22, a timing
circuit 23, a switching circuit 24, a modulator 25, and a
synchronization adding circuit 26. The data generation portion
20 outputs information data (main data) to be recorded and address

data corresponding to the information data. The ECC block



notor 16 such that the frequency signal FGis

synchroni zed with the nmaster clock signal, that is,

it carries out spindle servo control. The ®bisobidatedispecification
12 generates a recording clock signal based o#s d&Rdebruary 2007
master clock signal. The recording signal generation
circuit 13 includes a data generation portion 20, an

ECC bl ock generation circuit 21, a random val ue

IJgeRER Rt Ot ZXCH & 24 Aaytrukecitet @8 dad sswidophiedgto ECC (error
circuit 24, a nodulator 25, and a synchronization

Canarahlen rewde) dslodhe kisted gendrha ilorf pordiiom RGa and the
outputs information data (main data) to be recorded

agageatidiats. e reorduss peidiengene rieier B2orrmsiranes random
data. The ECC bl ock 4 Consolidated specification as

data of Fe bt irek yn@ 00Fg Jemer atlhen tdiricug ciZbudut @Bt enerates a
sector data adopted to ECC (error correction code)

t g ss baseld Do tdmch QT natécn idatme grshddeco addr esgording
data. The random val ue generator 22 generates random

cHatk Sfigmdli.nkiThg segtohsng Mierdii B¢ sklevktiv@ldy ocutputs one
generates a timng signhal for each ECC bl ock in

of espbosea t Do hdat&con dilng Eet dskosh ginad . tHdherswide atg in
circuit 24 selectively outputs one of information

adatadamce hei BOC i ockmbmg $hend Bndamedatcridlhitor 25 performs
accordance with the timng signal. The nodul ator 25

8peb frovdslat@idt fmdulatd ot daba ohepskhifeRtmd eircuit 24.
switching circuit 24. The synchroni zati on addi ng

The cayrict2oracks: Bors yaddi i zatd ot 20deidvd Ngyrichlkbhization
synchroni zation pattern to the nodul ated data so as

code duing @ Letosghogrshinat iodhetmirm eenthel hedulBted data
controls the conponents 20 to 26 inside the recording

ssigrtal ogemer atve@drding signal. Themaincontroller 18 controls

the components 20 to 26 inside the recording signal generation
circuit 13 in synchronization with the output clock of the PLL
circuit 12.

The optical medulator 14 modulates laser light in accordance
with the recording signal output from the recording signal
generation circuit 13, and supplies the modulated laser light
to a recording actuator 15. The recording actuator 15 irradiates
thelaserlightontotherecordingportionoftheoriginalrecording
disklrotat@dbythespindlenmtorlG,thuscarryingoutexposure.

As shown in Fig. 2, the random value generator 22 includes
a memory 31, eleven D flip-flop circuits 32 to 42, and one adder
44. An initial value of eleven bits is previously stored in
the memory 31, and each one bit is supplied to the D flip-flops
circuits 32 to 42 in response to a command from the main controller

18 at the beginning of recording of the original recording disk



circuit 13 in synchronization with the output clock of

the PLL circuit 12. The optical nodulator 14 o
nodul ates |aser |ight in accordance with tfensolidated specification
recordi ng signal output fromthe recording si g#adt February 2007
generation circuit 13, and supplies the nodul at ed
| aser light to a recording actuator 15. The recording
actuator 15 irradiates the laser |light onto the

Ly edrdi R§ P O bhit fiees sringiuidls Pader dlregs @i Bkeget input,
rotated by the spindle notor 16, thus carrying out

apg pgstild tsascsKerronAirpgto X he Haitdndomalakues respectively
generator 22 includes a nmenory 31, eleven D flip-flop

SBPPEURE S BLhpgespreand onmaitaldeom dde memamy Bilal Ualussponse
of eleven bits is previously stored in the nenory 31,

LandhesdRcinechrh ¢5 thepp Fiipt6lohe Tfduikd 13@so 42 outputs
circuits 32 to 42 in response to a cormmand fromthe
franntkomutaiuteQ ong hiitt hé dmgr miplicfd tecahdi ngpot D. The
the original recording disk 5 Consolidated

Dspechfitars onirasias 32 Febrdaryr@00intectathioftidiefdm of a
flip-flops circuits 32 to 42 has a preset input, and

rihe wia sheorddspoiddi nGhiad i hecd miatyi, athyaddied 94 is connected
respectively supplied to those preset inputs fromthe

beewoey Glle fhipeSpopseirtoithe3z| ack,3acdnadftideoB®put Q of
flip-flops circuits 32 to 42 outputs fromthe output

tigeohbiprflop dateusuppli bd tonhdetedpud the ThédeD 44 and to
flip-flops circuits 32 to 42 are connected in the form

tbhé npui Myo¥i thé¢ hiel Guderom4.1irbdtc B8 .t oris@sdddre 4addefis data
44 is connected between the flip-flop circuits 32 and

o83;heandtpbe Guifpube @lofp-flve tliirpufi ko einkcdita 4X khe output
connected to the adder 44 and to the input D of the

Qfdfi phd Foppeifiopidi@NitThe, addesuddl belds dahd t of the addition

to the input D of the flip-flop circuit 33. Data having eight
bits for the linking region is output from the outputs Q of the
D flip-flop circuits 35 to 42. The linking region data is pseudo
data of an information data piece.

The following is an explanation of the operation of the
original disk recording apparatus according to the present
invention.

Based on information data and address data to be recorded,
the ECC block generation circuit 21 successively produces and
outputs a data pieces of 91 bytes.

In the DVD format, one ECC block has sixteen sectors, as
shown in Fig. 3. Each sector has a data structure of 13 rows
X 182 bytes. 91 bytes of each row constitute one data piece,
so that each row has two data pieces (91 bytes X 2).

The data pieces are supplied via the switching circuit 24



of the output Qof the flip-flop circuit 32 and data

of the output Q of the flip-flop circuit 42, and

supplies a result of the addition to the iGpuseligated specification

the flip-flop circuit 33. Data having ei ght basa ffgbruary 2007

the linking region is output fromthe outputs Q of the

Dflip-flop circuits 35 to 42. The linking region data

is pseudo data of an information data piece. The
teofrovineditl atan exkpl &iddomasfincthdespesabijenteld tthoe 8-16
original di sk recordi ng apparatus according to the
np@esaihton| ifentiaéh. pBased ore infrgrinmd bn dae¢ ssarmhronization

address data to be recorded, the ECC bl ock generation
agilieqi ¢l xuslucifessiivel yypebdooégaandn addpugscarcatia 26 adds

pi eces of 91 bytes. In the DVD format, one ECC bl ock
andinanden tdect opde B2 bdhiewninolEing & 1 Eactyrsdaot@rization

has a data structure of 13 rows X 182 bytes. 91 bytes
pattenchte obheoista tpt econechdatagpl @z ehytso (hade aacts) that

row has two data pieces (91 bytes X 2). The data
hpiecesenrevoduppt édd voagtherswetghidgordingi$i@dal b The

Consol i dat ed specification as at 9 February 2007 to
syhehnoditat bon 2mdA sesndaf agghearvdihpeEot g sty ,8a48 serves

nodul ati on, the data pieces are supplied to the
asyndanoinfzadt don @aldangoei ta@ehtiPPindh@ata position in each

synchroni zation adding circuit 26 adds a
ssyghchroni zati on code (32 bits) including a 14T

synchroni zation pattern to the data pieces having 182

byt eBi¢ 14561 bisisyatdat hehdeien beencrudsloat €ife re@ording signal

generate a recording signal. The synchronization code
fos aresettokrghtTleodes chYOixzaSYAn adde SE@WESo SY7) is located
before the modulated data pieces, and two pairs of synchronization
code and data piece are arranged in each row.

Onthe otherhand, at the time of thebeginningof the recording,
the initial value is output from the memory 31 to the eleven
D flip-flop circuits 32 to 42 in the random value generator 22.
Each of the D flip-flop circuits 32 to 42 outputs a corresponding
bitvalueoftheinitialvalue. TheoutputvaluesoftheDflip-flop
circuits 35 to 42 then serve as the linking region data. After
that, whenever a clock signal is supplied, each of the D flip-flop
circuits 32 to 42 read the output value of each of the D flip-flop
circuits or the adder 44 connected to each input side, and the
D flip-flop circuits 35 to 42 output as eight bits (one byte)
of linking region data. As the clock is supplied to the clock
terminals C of the D flip-flops 32 to 42 for every linking region,

for example, the linking region data is renewed at each clock

by an adding operation of the adder 44. The linking region data



as identification data for identifying data position
in each sector. Fig. 4 illustrates the data structure
of the recording signal for one sector. Theonsolidated specification
synchroni zation code (SYOto SY7) is |located #edt@rfebruary 2007
the nodul ated data pieces, and two pairs of
synchroni zation code and data piece are arranged in
~each row. On the other hand, at the time of the
ipafandngask ohethechrdinglesartidddidbical piates, isnd consists
output fromthe nmenory 31 to the eleven D flip-flop
ORI PEUbYBe B2 tFord2rien limkimandemival, ué ig&ieyatreyi22. data of
Each of the Dflip-flop circuits 32 to 42 outputs a
dtoxresporel ns denematard. of the initial value. The
out put values ofthe Dflip-flop circuits 35 to 42 then
ser vEhasswitechinmdi agraent o oot af oiid e sdiltathing operation
whenever a clock signal is supplied, each of the D
ifligeddrope to thai t SmB2gtoi diza X eatdrhecdlypHly viad udatof pieces
each of the Dflip-flop <circuits or the adder 44
foeomes Fed bocelchorbpoit Stdle, tran@cthelobkfddpeFfd©ibn circuit
circuits 35 to 42 output as eight bits (one byte) of
211 nKitngs,r egiconswdatohinds diteCltook isecotieRl edti@ st Re which
clock termnals Cof the Dflip-flops 32 to 42 for
tlewesytphkidniga r £ghwNthe f0dn @XMl Bue thd dd NP 7 € A layed
data is renewed at each clock by an addi ng operation
tofthdaenadigest 4 .25The ThenkiRg ihggirenigdat @atd is supplied from
Consol i dated specification as at 9 February 2007 is
tips evandoiat a Die tdien &bover des cy i Heehsladai queGes.candhit 24 to
consists of 91 bytes. For one linking region, |inking
thegnodulater 0£5. IR sc et Mdiesy isurgpnelat ad 8T™& modulation,

switching circuit 24 perforns a swtching operation
the linking region data is supplied to the synchronization adding
circuit 26. The synchronization adding circuit 26 adds a linking
region synchronization code (32 bits) including a 14T
synchronization pattern to the linking region data of 182 bytes
{1456 bits) that have been modulated, to generate a recording
signal. The first synchronization code of one row is SYX, and
the second synchronization code is SYY. Each of the
synchronization codes SYX and SYY has a pattern that is different
fromthe synchronization codes SY0 to SY7, and represents a 1inking
region.

The linking region is formed between ECC blocks (data block
regions), and as shown in Fig. 5, includes two synchronization
frames that are arranged between one ECC block (n - 1) and the
next ECC block (n).

The recording signal output from the recording signal

generation circuit 13 modulates laser light in the optical



in response to the timng signal after relaying the
data pieces for one ECC bl ock portion fromthe ECC o
bl ock generation circuit 21. Thus, the swi teMPHgated specification
circuit 24 becones a state in which the out puds @§tfgbruary 2007
fromthe random val ue generator 22 is relayed to the
nodul at or 25. The linking region data is supplied from
the random val ue generator 22 via the sw tching

medpkater 24, tamd & Heenbtelratdrl 25, ordf the lbeierdl iy estsegplied
to 8-16 nodul ation, the linking region data is

t g upplriced rdd nphe tsyaichr bhi z dtticore addil hrgy actneudt 126.rradiates
The synchroni zation adding circuit 26 adds a |inking

thedrenrdyintiraricahe orcoadengdd i) of ek vdiggnal HEEording
synchroni zation pattern to the linking region data of

d18R lhywiesch (5456 HidS pytitat shavelbesstomddl alreldthti® exposure
generate a recording signal. The first

isypehfonmgati on code of one rowis SYX, and the
second synchroni zati on code is SYY. Each of the

synchf var zatdduc afes rS¥kaandiS¥Yrhas ehpadtefimdlhatecording
is different fromthe synchroni zation codes SYO to

dE¥Y¥,]1 angtieplesepks wrd b@kiaa@edrsgi@rpliﬂmﬂdmhﬁeg a stamper
region is formed between ECC bl ocks (data bl ock

of eghens)standdaskshown in Fig. 5, includes two
synchroni zation frames that are arranged between one

ECC biakkng nregildn@ngré heormnedt offChabh 0€kadn)podthton of the
recordi ng signal output fromthe recordi ng signa

ogepesadidien,dd shbln 13 mgubaiasekamsre | | ghtrthe ribee, between
optical 8 Consolidated specification as at 9

afre bs dipdi e 20 0r d8d Yattronld, tanrd 1ahikehgt eyl @i Oe formed
the laser light is supplied

adjacently to one another, as shown in Fig. 7. However, since
the random value generated from the random value generator 22
is used for the linking region data as described above, the data
patterns of the linking region of the adjacent track portions
are different from one another. Forexample,iﬁthedatapatterns
of adjacent linking regions shown in Fig. 7, the first pattern,
the second pattern and the third pattern are mutually different.

In order to accurately read the information recorded on
the optical disk, a tracking control for controlling a reading
lightbeamonarecordingtrackisperformed. Thephase-difference
method canbe used as the tracking control for high-density optical
disks suchas DVD-ROMs. Inthephase-differencemethod, atracking
error signal is generated, which indicates the error between
the irradiation position of the light beam and the recording

track, in accordance with the difference between the sum signals

of the light-receiving signals of opposite light-receiving



to the recording actuator 15. The recordi ng actuator
15 irradiates the laser light onto the recording
portion of the original recording disk 1, @nsehddted specification
rotated by the spindle notor 16, and thus exposut® Febfuary 2007
performed. After producing a master disk fromthe
original recording disk 1, optical disks are obtained
by.duplication with a stanper of the master disk. o
PPERRPRG Aot GHES G @ TIHTHatE G1REddt Meao Rper £poR RArtitions
he . optical _disk, as shown in Fig. 6for exanple.
éﬂrttk}?egﬁﬁfee?f Bbﬁv@é%ﬁe&mf%%ﬁ%&%fﬂeﬁmélk iR EbAscoxfrlation
| i nki ng regi ons may be formed adjacently to one
PEhEEREr 2338 CERbWRTRREFPEIt ZONFOWEY EEroBgRCEheR hghe tracking
random, val ue generated fromthe random val ue generator
©330Tj §1ghad fLHFLEABS| FARFAgTRAI 6ATHARENES fewurihedadiacent
above, the data patterns of the linking region of the
LZAFScRAELLPREK PoOrihandheateadifingr epntipbnbenenes instable.
another. For exanple, in the data patterns of
48] SR ar e middng enégl rsl nthowa ionsHirgadfacee tiiacktportions,
attern, the second pattern and the third pattern are
thit datryPaicteepent. thaser dénkiogacegianel yreedtffheent from
i nformati on recorded on the optical disk, a tracking
R VIhGor sedhertdiig agraetendengt theghtibeant arazk portions
recording track is perfornmed. Thephase-difference
ChRBtPR T ecHrase uSkdsasitt he peaskbhg tcoatteinfostable tracking
hi gh-density optical disks such asDVD ROVs.
CPRtRephayendivhear saéagnbhhoghasetdaékengnecermethsighat the
i s generated, which indicates the error between the
trpF&dnat FeRtpesition of the |ight beam and the
recording track, in accordance with the difference
bet weEr & hessidd eithnal the vhnthe valgitt gereme i mP2 uses current

signal s of opposite light-receiving 9
address data {(which indicates an address of the adjacent data

region) as the initial value. That is to say, as indicated by
a2 dashed line in Fig. 1, address data may be supplied to the
random value generator 22, and the address data may be input
from the preset input into the b flip-flop circuits 32 to 42
when the first linking region has been reached, to generate the
linking region data. Furthermore, it is also possible to prepare
a plurality of initial values in the memory 31, and to select
cne of the plurality of initial values in accordance with the
address data.

If the address data is used as tﬁe initial value, then the
address data may also be recorded together with the random linking
region data in the random value generator 22. For example, as
shownjj1Fig.8,thesynchronizationcodesSYXandSYY,theaddress

data and the linking region data are arranged in that order in

10



R Consol i dat ed specification as at 9
February 2007 portions in a photo-detector ) o
partitioned into four partitions. In the c&deolfateggpecification
phase-di fference method, when the correl ati on 3p¥yfedrary 2007
adj acent track portions is strong, then the tracking
error signal includes cross-talk conponents fromthe
adj acent track portions, so that the tracking control

thechbressypshaprbzatient hearearef adhackimkinnkiggion. If the
regions in adjacent track portions, the data pattern

rrdeRosel 1e nkeryr 2 eiponza birerni ¢ f etlentrdndom wilele generatoxr
anot her, so that the correlation of the adjacent track

ZHorey orpondimndd o sHacedit Talsvaiue iis possibhelyocknown, then

~attain a stable tracking control even when using the

1pHaspodpibépditc eeadt ot ther addiee s s dadk agd adwet Ebhkihg region
is possible that the random val ue generator 22 uses

debur emnd weldresd$haatld njuiige Iveigidincabés an askifebssiafa, based
the adjacent data region) as the initial value. That

onsthe maElptian bedveanethbyaddreas b d iamel theFltnking region
address data may be supplied to the random val ue

dgeaerat or 22, and the address data may be input from
the preset input into the Dflip-flop circuits 32 to
42 Mbeaothe, fag shobnnkn iy gr.egi ot Hasa beempasedehedt ot@nnect
generate the |inking region data. Furthernore, it is

that senpossidilie ¢enqr epar 22 ia go nired wiyh 8frahdotivall ue generator
values in the nmenory 31, and to select one of the
29l brmingytbé banti abnvabuestionassotdangenytitot heo.
address data. If the address data is used as the
I ni t Fakthakrwmerel hem ¢dvef i qubcki€b5sn dak acfay aglisg & king region
recorded together with the random |i nking
data, it is also possible to use a random value generator 22,
a scrambling circuit 29 and a memory 30, as shown in Fig. 10.
The scrambling circuit 29 consists of an EX-OR circuit.
Scrambling data of eight bits is previously written into the
memory 30. In the scrambling circuit 29, the EX-OR value of
the scrambling data and the linking region data generated by
the random value generator 22 for each linking region is obtained,
and that value is used as the final linking region data.

Fig. 10 shows another configuration example of a recording
signal generation circuit 13. 1In the linking region data
generation portion in Fig. 10, it is possible to connect the
random value generator 22 in series with a random value generator
28, as in the configuration shown in Fig. 9. Furthermore, it
is also possible to supply the address data to the random value

generator 22, as indicated by a dashed line in Fig. 10, and to

use the address data at the time of the beginning of recording

11



region data in the random val ue generator 22. For
exanpl e, as shown in Fig. 8, the synchronization o
codes’ SYX and SYY, the address data and t heonsphgategyspecification
region data are arranged in that order in 10 asat9 February 2007
Consol i dated specification as at 9 February 2007 the
two synchroni zation franmes of the linking region. If
the random val ue generation pattern of the random
ayathe Hehkekat oral@@- corresponding to the initial val ue
Is previously known, then it is possible to read out
t he Bidr dsls siiaws andthae ¢omkd ggraegpor=agela, cdml ntegording
use the linking region data as useful data, based on
S1¢ea b gleagired loet weesnithé 3addir s edat @oanhithd héghahldemgration
region data. Mreover, as shown in Fig. 9, it is also
choseibl 3 tim ¢dgnetll, tihe ECGhddmad gengentiahocifuin 21, the
"series with a random val ue generator 28 having the
negdwkatonf 2 gur b onyashrdei geneoat add 22y Eurdlner rif esnd the
as a configuration for generating |inking region
sdatahing ciscaliso? pessidainectot agben aheandotaradndthe switching
generator 22, a scranbling circuit 29 and a nenory
cBcuat Zhosmpriavikey itGhe $hagecfebdwingy ehecuitcid®nization
consists of an EX-OR circuit. Scranbling data of eight
adhilisgicsl ynei @as! yThe irkhelon nd Dut heenarertary23Gnd 8 Md®alator
scranbling circuit 29, the EX-OR value of the
23z raabprogidatia saaddh@l dundd igh fegi gen«leiairgenenatiad region
by the random val ue generator 22 for each |inking
daegi orifitse whhheai hedkin@ane gtilvat dsah waitirsitugedmashd bendom value
final linking region data. Fig. 10 shows anot her
geoafaygor aRilvexaepkabitcacstaeod € fgodsl goadn by themodulator
generation circuit 13. In the linking region data
22a, the data is supplied to the switching circuit 24. 1In

accordance with the timing signal output from the timing circuit
23, the switching circuit 24 selectively supplies either the

output data of the synchronization adding circuit 26 or the output
data of the modulator 22a to the optical modulator 14. Thus,
no synchronization code is added to the linking region data,

so that the linking region formed between the ECC blocks on the
track of the disk 1 has only linking region data that is pseudo
data not including the synchronization code.

In the recording apparatus as described above, linking data
recording means forms the pseudo data of the adjacent linking
regions with recording patterns which are different from each
other. 1In the optical recording medium, the recording patterns
of pseudo data of linking regions that are located on adjacent
track portions of a track are different from one another. Thus,

it is possible to provide read-only non-recordable optical

12



generation portion in Fig. 10, it is possible to
connect the random val ue generator 22 in series with
a random val ue generator 28, as in the confPpgHddtegspecification
shown in Fig. 9. Furthernmore, it is also posspiAt® kegruary 2007
supply the address data to the random val ue generator
22, as indicated by a dashed line in Fig. 10, and to
use the address data at the tine of the beginning of

re @i th % Jet aConsio lRisdal R @pe enfl vetd otrb kg opt i9al recording
February 2007 as the initial value. Fig. 11 shows

mefbt lseichcan OVEuREtS onl e anpipe tdbid itgcorgh ndingihaatecording
generation circuit 13. In the recording signa

fogenet at ifon a diasslitt, r8ciomdiing. médiumhpl ECErbl oak be designed
generation circuit 21, the nodulator 25, the

wsyhnchrohhpaei onndddiingttomcuit 26 and the switching
circuit 24 are connected in that order, and the
switching circuit 24 is provided in the stage
foll owi ng the synchronization adding circuit 26. The
random val ue generator 22 and a nodul ator 22a are
provi ded as a configuration for generating |inking
region data. After the linking region data out put
fromthe random val ue generator 22 have been
subjected to 8-16 nodul ati on by the nodul ator 22a,
the data is supplied to the switching circuit 24. In
accordance with the timng signal output fromthe
timng circuit 23, the switching circuit 24
sel ectively supplies either the output data of the
synchroni zation adding circuit 26 or the output data
of the nodul ator 22a to the optical nodul ator 14.
Thus, no synchroni zation code is added to the |inking
region data, so that the |linking region forned
bet ween the ECC bl ocks on the

13



track of the disk 1 has only linking region data that
is pseudo data not including the synchronizatign o
code. In the recording apparatus as descri beensghigajed specification
linking data recording means forms the pseudodtfifdebfuary 2007
the adjacent linking regions with recording patterns
which are different fromeach other. In the optical
recording medium the recording patterns of pseudo
CHat®S of |inking regions that are | ocated on adjacent
track portions of a track are different from one
L anot¥ecptiifg, refprisnpaead bire hagipgovéderdeddiadal yn a track
non-recordable optical 12 - - - ------ ------- -
tipreol i deemeer bpbeg foratdioh twsclat 9 February 2007
recordi ng nedi a such as DVD- ROVs and recordabl e
opt i ¢allt édorak nepgivedi ®asiiclofasrhDviD- R¥érvest As an error
conpatibility regarding the recording format. As a
coesettion egnt di hogr neal dim pf ayer tsi @anddes desidgined wit h
a sinple configuration. 13 Consolidated specification
as at l9nkebguarggRO0whiChai irs ihseArteapintala beanddingortion
medi um havi ng recorded data on a track thereof,
beonpen s$mgd ornursigi d tacde kreqinints ;bl ock regi ons each of
whi ch serves as an error correction unit for said
i nf ormeateom Hahkinandaea | teke nged epgh o idi Tinksng region is
inserted into a boundary portion between said unit
shtragiledgi ons;

2. An optical recording medium according to claim 1, wherein

said linking data is scrambled based on address information.

3. An optical recording medium according to claim 2, wherein
sald address information is address information of a unit block

region adjoining said linking region.

4. An optical recording medium having recorded information

data on a track thereof, comprising on said track:
unit block regions each of which serves as anerror correction
unit for said information data; and

a linking region which is inserted into boundary portion

between said unit block regions;

wherein linking data recorded in said linking region is
a random number generated using address information as an initial

value.
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wherein |inking data recorded in said |inking region

is scranbled. 2. An optical recording nmedi um

according to claim1, wherein said |inkingCelabaddt&d specification
scranbl ed based on address information. 3. AnasyibiFeBluary 2007
recordi ng nmedi um according to claim2, wherein said

address information is address information of a unit

bl ock region adjoining said |inking region. 4. An

opti cal recordi ng nmedi um having recorded information

data on a track thereof, conprising on said track
SUnlUubk@ﬁﬁxﬁﬁgk%%%r%ﬁﬁﬁ_REd%GhCQCESEM§§ a@oa@l%ﬁﬁﬁﬁ, wherein
correction wunit for said information %ta; and a

16hRkh§IdEegi PB-WRLER L5 ERSET 1 Egh iAo (14 Ofs
betmegndigﬁd gﬁ??a%?o%ﬁ %§g§o%§?k3ﬂ%rélﬁy$?n ?nﬁgdééé?hSlve
oreeordedot M Shlik IIINGLH0LAR LS 23, LARYAM MHIDE Generated
generated using address information as an 1 nitlra

; [ | fi catd on t Febr uar :

O e o ea B ECa P b i 5B Bnd e S minea
d4caWpeegbn linking data recorded in said |inking

region Is an exclusive or value of a data piece

produced as a random nunber generated using address
information as an initial value and a predetermn ned

data piece. 6. An optical recording nmedi um according

610 QrAigPtd c M §IRigE 4157y Fﬁgg%h CEQE?B BLL,00 L $ry 4, wherein

€32
address i nformation of "a data bloc edi on adj ol ni'ng
s8R dd AR DG IRIN ion is address information of a data block

region adjoining said linking region.

7. An optical recording medium having recorded information

data on a track thereof, comprising on said track:

unit block regions each of which serves as an error correction

unit for said information data; and

linking region which is inserted between said unit block

regions;

wherein linking data recorded in said linking region is
a data piece produced by bit-shifting using address information

as an initial value.

8. An optical recording medium according to claim 7, wherein
linking data recorded in said linking region is an exclusive

or value of a data piece produced by bit-shifting using address

i5



7. An optical recording nmedi um having recorded
information data on a track thereof, conprising,on o
said track: unit block regions each of whic °@@ﬁ@%§j§§cmcmm”
an error correction unit for said information®tfdebruary 2007
and |inking region which is inserted between said unit
bl ock regions; wherein |inking data recorded in said
linking region is a data piece produced by
IRFPrBRATFPR My @i Agihdarlevalynf t popdeseraangdidata piece.
value. 8. An optical recording nedium according to
claim7, wherein linking data recorded in said
linking region is an exclusive or value of a data
pi ece produced by bit-shifting using address 15
9C‘ons | i dat ed ipecification as at 9 February 2007 _
i nf of fRPPEACES BRCPRTE RIS Wk 25r@ e ipedet 61 #iReld wherein
data piece. , 9. An optical recordi ng medi um according
S8 cﬁ‘%!‘?ﬁsﬁ, W&t Togait g address imfumaltiyh dfsa unit block
address information of a unit block region adjoining
rEgron | FAKPHEIPegPRRd 1bnking eE®FHPg appar atus for
recording data onto a track of an optical recording
medi um conprising: a block recording neans for
formng, on the track, unit block regions each of
10hi CA BEEYLSiA§ APpELELLs COSF CELEOPI N tdad OTo@ b track of
informati on data ; and a |linking data recordi ng neans
aﬁObptﬂéﬂtt@@o@dih@kﬂn@aiﬁﬁgl 8Bmpi Nk Pn@: boundary
portion between said unit block regions ; wherein

sai dal bnktROrdabadi R§ORELNE FBANSCFRENE ASoh | KL NGrack, unit
block regions each of which serves as an error correction unit
for said information data ; and
a linking data recording means for inserting a linking region
into a boundary portion between said unit block regions ;

wherein said linking data recording means records linking

data generated by scrambling a predetermined data piece onto

sald linking region.

11, A recording apparatus for recording information data onto

a track of an optical recording medium, comprising:

a block recording means for forming, on the track, unit
block regions each of which serves as an error correction unit

for sald information data; and

a linking data recording means for inserting a linking region

into a boundary portion between said unit block regions;

16



data generated by scranbling a predeterm ned data
piece onto said linking region. 11. A recording
apparatus for recording information data on€Censoliddtédedecification
of an optical recording nedium conprising: a & A6krebruary 2007
recording nmeans for formng, on the track, unit bl ock
regi ons each of which serves as an error correction
unit _for said information data; and a |inking data
r ecof i gl Preddsd f binkiRer €3 vy EeFo ki My ReALonredeids a onto
boyndary portion between said unit block regions; 16
SebAsbt it d egpesi f Léaking daie ahighrbpraiaepdp@orumber using
wherein said |inking data recordi ng neans records,
AgAEBSSshPBOrPAking regRBninithkingabaea which is a
random nunber using address information as an initia
value. 12. A recordi ng apparatus for recording
informati on data onto a track of an optical recording
medi um conprising: a block recording neans for
1 orning, on the track, unit block regions each of
i cH' SEFPESIRY ARPRFRBHS chvF e@qline dnfpgmagdion data onto
ipformation data, and a |inking data recordi ng nmeans
angaF s%Ft?ﬂgOEtFFﬁkiﬁ@CPé6F6ﬁ NeAt Y HOUAEHS N :
portion between said unit block regions; wherein said
|'i nka nigl slak ar & €6 68 Oh H InEBRHSEE LCOS AR nON On SEhE track, unit
l'inking region, linking data which is a data piece
bpoedugegiohy ddh shi filriNth WG Addr 88SeLPERT BBL} QB 88 unit
an initial value. 13. A recording nethod for
foecordiingntpteatRbhORatat 839810 @ track of an optical
recordi ng medi um conprising the steps of:

alinkingdatarecordingmeansforinsertingaIinkingregion

into a boundary portion between said unit block regions;

wherein said linking data recording means records, onto
said linking region, linking data which is a data piece produced

by bit-shifting using address information as an initial value.

13. A recording method for recording information data onto a

track of an optical recording medium, comprising the steps of:
forming, on the track, unit block regions each of which

Serves as an error correction unit for the information data;
forming a linking region by insertion into a boundary

portion between said unit block regions ; and

recording, in said linking region, linking data generated

by scrambling a predetermined data piece.

14. A recording method for recording information data onto

17



form ng, on the track, unit block regions each of
which serves as an error correction unit f
information data; formng a |inking region
insertion into a boundary portion between sai & 3 kebruary 2007
bl ock regions ; and recording, in said |linking region,
i nking data generated by scranbling a predeterm ned
data piece. 14. A recording, nethod, for recording
i3 ey orew%bm%dwg R SPET M e steps
Oﬁz at 9 February 2007 a track of an optical recording
dium conprising the steps of: formng, on the
track, unit block regi ons each of which serves as an

errofoooingctoronhenitr{ ok, et d SRt Sl Bach of which
formng a linking region by insertion into a boundary

sPoreEs0fls Bt ¥LLdr Seb Hradt 1okl @Skt r 28 ONSe Bfbrmation data;

8%r)1[ston§ated specification

recording, in said linking region, |inking data which
is random.nunber gener at ed. usi ng. addr ess
Dt of I h 2o L1 h P EPaPT Foal BESE §500 ATy ecbP@HAGaZY POt ion

thod for  recordi information data onto a track of
bgﬁw%ﬁ?i%%%dr%%b?g?ﬂgchﬁﬁ?@h?n%bn%?@sing the steps of:

form ng, on the track, unit block regions each of

Whi checsei Mes, abn afa£d rDInkDid e€dd 0bh Ui ink g tda which is
information data; formng a |inking region by

aimseidr pombet geh B uY i pgrddDesPehwBenasabd 4bh initial
bl ock regions; and recording, in said |inking region,

vhinking data which is

15. A recording method for recording information data onto

a track of an optical recording medium, comprising the steps

of:

forming, on the track, unit block regions each of which

Serves as an error correction unit for the information data;

forming a linking region by insertion into a boundary portion

between said unit block regions; and

recording, in said linking region, linking data which is
a data piece produced by bit-shifting using address information

as an initial value.

16. A method for producing an optical recording medium having
recorded information data on a track thereof, comprising the

steps of:

18



a data piece produced by bit-shifting using address

information as an initial value. 16. A nethod f

produci ng an optical recording medi um havi nf 0n$)86?@gwcmcmmn

i nformation data on a track thereof, conprising® feebruary 2007

steps of: 18 Consoli dat ed specificatlon as at 9

February 2007 formng, on the track, unit block

reglons each of which serves as an error correction

uni t "PERIRHe PfbReraEFaRk datalt Pheek neaidnmkéagh of which

region by insertion into a boundary portion between
SEAVEASUAPt 2Bl BEKCF egPbRSCtAnd netbr 8pngthénisBpunation data;

I inking region, |inking data generated by scranbllng

a predehengianethdalaRHEES b)}ZHSérE?EHQL% éj bBHJ?l@lé%iy'lgortion

an optical recording medium'having rec

peaf;eeABLEL9l data BDoéktE agkohbergns, ConDrISIng t he
steps of: formng, ont track, unit bl ock regions

each of which serves as an error correction unit for

the iTRGHERIDN 18asaid T brkimg zediaki Agnkégidodaby generated
insertion into a boundary portion between said unit
by §EKarBgiBESa BRedeeesmanag, dahaspidcei nking region,
linking data which is a random nunber generated using
address information as an initial value. 18. A nethod

for producing an optical recordi ng nedi um havi ng

ecor ded |nfornat|on data on a track thereof,

1gonp g} éors@%®@u%;ng an optical recordlng medium having
recorded information data on a track thereof, comprising the

steps of:

forming, on the track, unit block regions each of which

serves as an error correction unit for the information data:;

forming a linking region by insertion into a boundary portion

between said unit block regions; and

recording, in said linking region, linking data which is
a random number generated using address information as an initial

value.

18. A method for producing an optical recording medium having
recorded information data on a track thereof, comprising the

steps of:

forming, on the track, unit block regions each of which

S€erves as an error correction unit for the information data:;

formingaJinkingregionbyjnsertionintoaaboundaryportion

19



form ng, on the track, unit block regions each of

whi ch serves as an error correction unit for the
information data; formng a |inking regi onCoysolidated specification
insertion into a boundary portion 19 Consol i dat®@ February 2007
specification as at 9 February 2007 between said

unit bl ock regions and recording, in said |inking

oEEHSER: sl bRgtuE) RgRantp Lot nebimat on a6 an

|n|t|al val ue. 19. An optical recordi ng nedi um havi ng

recordedrdnfgy mahi saiddaiakongarégask, t hefiedhg data which is
conprising on said track: unit block regions |n each

aoflanhirctece piricdulekaCky Sei ty+ $18i £ @Bn @ <8 éd@@é%@cihﬁ@rmatlon
unit for said information data is recorded in such

awawnt hat tsaldveabue.bl ock is divided into a plurallty
of frames including identification information; and a
i nking region which is inserted into a boundary
portion between said unit block regions, and is
provided with identification information that is

18i.f f edrendptfircm saidbrdidentiddioat il il (@i information
wherein |inking data recorded in said |inking region

desa saranbredk 2Berdbfoptbephikeagr dhngamBdi ugtk:
according to claim19, wherein said |linking data is

scra d sed_on. address i nf or mat
optlca# rec%rg hgY WP uhd a8eG d?ga %bCE|%Iﬂ??ﬁ block serving

sai d _address |nf rmat i addr ess )
A Ereror b7 S otk E %ﬁf &H%Qﬁf“éithfjﬂgd%ta? ds recorded
1h|955ﬂ a wé& Yiat said unit block is divided into a plurality

of frames including identification information; and

a linking region which is inserted into a boundary portion
between said unit block regions, and is provided with
identification information that is different from said

identification information:

wherein linking data recorded in said linking region is

scrambled.

20. An optical recording medium according to claim 19, wherein

said linking data is scrambled based on address information.

21. An optical recording medium according to claim 20, wherein
said address information is address information of a unit block

region adjoining said linking region.
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20 Consolidated specification as at 9 February 2007

22. An optical recording nedi um having recorded o
information data on a track thereof, conprfepsatidaed specification
said track: unit block regions in each of whi c#f & 9hgbruary 2007
bl ock serving as an error correction unit for said
information data is recorded in such a way that said

unit block is divided into a plurality of franmes

including identification information; and a |inking

region which is inserted into a boundary portion

2Bet ween ogeiictainirtedalradkgr @@iding R rigs Reviead iwrbRmation
identification information that is different from sai d

datlenonfacarkok théoesdf i GmpWNeigENohi BXi A0 Sadi
recorded in said linking region is a random nunber

gener sing address, information as an injtial '

val u%ﬂg%y%fgoﬁch%rlls rjé&o?%‘?}hgo%re‘ﬁli‘hﬁ eyt R Q< serving
agl igkgzr wherein linking data is an exclusive or

val ue T oP F o Uat - pi B BN ot ¢ 1hsNACFRAHBAR MidHset s recorded
igenergted usi address information as an _initial .

Val Ue" dhd'3 ¢ 58 HBd tdRLQ ki dEedividednint® jxgplurality
Ogeﬁording.nefh%ﬁlacc&rding,to claim 22, wherein said

dat @85° | hFor Mt ont FS" ottt e351Phf brAarTahion’ Anfit a

bl ock region adjoining said |linking region. 21

Consal Iidatath spedichl @RLEAN s atn S redr e t¥AEYb @Y da 2P portion

An optical recording nedi um having recorded
benteematadd unit block regions, and is provided with
identification information that is different from said

identification information;

wherein linking data recorded in said linking region is

& random number generated using address information as an initial

value.

23. An optical recording medium according to claim 22, wherein
linking data is an exclusive or value of a data piece produced
as a random number generated using address information as an

initial value and a predetermined data piece.

24, An optical recording medium according to claim 22, wherein
said address information is address information of a data block

region adjoining said linking region.
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data on a track thereof, conprising on said track
unit bl ock regions in each of which a unit bl ock
serving as an error correction unit for safensolidated specification
information data is recorded in such a way t hasat§dielruary 2007
unit block is divided into a plurality of franmes
having identification information; and a |inking

egign which i.s inserted intg a boundary portion, .
2B ot wéth B E AN 1 BIELRS BGBNE havd % Tscowdged Lnfprmation
digentificatioE iﬂfornation that is different fromsaid

PHRNYR R chfREA FREORAEL | BRPHAEEBYNON| fRI Aot BRE
recorded in said linking region is generated by

exclusiyvebDotROrofiondair PhegeoPrPEUSEda bnit block serving
bit-shifting using address information as an initia

ayalrnlerand ceér pseepdeiumifeto data PiBEErmaBioANUMY E E8lecorded
recordi ng medi um according to claim 25, wherein said

ihi Skt Ga dad @ 116 s L hSity 190V alsug 1 9f d8gdah o Pl §8&iratity
produced by bit-shifting using address information as

o@nfiahbkahavahyeiqand: ai predsherArpedafata. rigge. 27.
An optical recording nmedi um according to claim 25,

wherein said address information is address

i nf of Nt oSS ian #hBEScks eerBReddindinipngosadiary portion

| inking region. 28. An optical recording medium
bEERBPRI n§2te chaim 18lo eré@ﬁlogngoﬁgguuat gerovided with
,aéeclflcatlon as at 9 February 2007 said |inking
1dggFbhlFatinBer tBOTRRS 18N S afouridar yifdiauents from said
,aetmeen said adjoining unit block regions. 29. An
1OBRFEAFCrELBRIFREORBAE Ltaccording to cl ai m 19,

wherein

wherein linking data recorded in said linking region is
generated by exclusive oring of a data piece produced by

bit-shifting using address information as an initial value and

a predetermined data piece.

26. An optical recording medium according to claim 25,wherein
said linking data is an exclusive or value of a data piece produced
by bit-shifting using address information as an initial value

and a predetermined data piece.

27. An optical recording medium according to claim 25, wherein
said address information is address information of a unit block

region adjoining said linking region.

28. An optical recording medium according to claim 19, wherein
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said unit block is an ECC bl ock, said identification
information is a sync code, and wherein said ECC

bl ock has a format in which said ECC bl ockCorsofifiaiedigngcification
into sync franes respectively including said 8yai@ February 2007
code, and said linking region is constituted by a
predeternined nunber of sync franmes at | east one of

nr provided with a sync code that is different

S?%‘S %%mn%yﬁ%%%els hrspetetdntockll 30f hynntaikglortions
recordlng medi um according to claim29, wherein said
@fﬁ?%?o%ﬁlﬁsagbﬁéﬂiﬂﬂt@Hl%ybl@cge§©%¥@ﬂseach of whi ch

is constituted by 26 sync frames each including a

sync code. 31. An optical recordi ng nedi um accordi ng

to claim29, wherein, for said linking region, a data

éornat i s provided in which said sync code is

ecordetPht CRost EFOFRiMaTIadd vaharAPEFAD teledfiial 9, wherein
nc code interval in said ECC bl ock. 32. An

S%b‘f‘.‘%f&lt é@&ﬂ%iﬁgﬂ%@&ﬁ%%‘éoﬁ@m@g1@1@néu§m@mon information

wherein, in said linking region, said sync code is

1?é%6ﬂﬁ§d¢8§ﬁy éﬂdd@%@%@%ﬁuﬁaﬂﬂaﬁpﬁgbéﬂCKnM@ﬁvaﬁormat in which

identical with a sync code interval in said ECC
SHLALEC bhock is divided into sync frames respectively including

said sync code, and said linking region is constituted by a
predetermined number of sync frames at least one of which is
provided with a sync code that is different from said sync code

in the ECC block.

30. An optical recording medium according to claim 29, wherein
said ECC block is constituted by 16 sectors, each of which is

constituted by 26 sync frames each including a sync code.

31. An optical recording mediumaccording to claim 29, wherein,
for said linking region, a data format is provided in which said
sync code is recorded at positions having an interval identical

with a sync code interval in said ECC block.

32. Anopticalrecordingmediumaccordingtoclaim31,wherein,
insaidlinkingregion,saidsynccodeisrecordedonlyatpositions

having an interval identical with a sync code interval in said

BECC block.

23



