DESCRI PTI ON  OPTI CAL - RECORDI NG MEDI UM AND RECORDI NG
APPARATUS Technical Field The present invention
relates to an optical recording medium and to a
recordi ng apparatus for formng the recording nmedi um
Background Art On a recordabl e optical recording
medi um such as DVD-R and DVD-RW when new i nfornmation
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information data written into 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
- & possibility of incompatibility in the recording format with
- read-only recording media such as DVD-ROMs that are not recordable.

Itisanobjeétofthepresentinventiontoprovidea;eadnonly
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
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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 - - - -------- -
---- main data; and |linking regions each of which has
pseudo data and is inserted between the plurality of
data bl ock regions; wherein when the |inking regions
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of main data pieces, each of which has data for identifying the
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 regionsonthe trackareadjacent,
- forms thepseudodataof the adjacent linking regionswithrecording
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
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bl ock regions each of which includes main data of a

bl ock which serves as an error correction unit for

the main data and which is divided into a

predet erm ned nunber of mmin data pieces, each of

whi ch has data for identifying the main data; and

inserting linking regions each of which has pseudo
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dipdecenpt fEfMorasha @S -Fig. 1 is a bl ock di agram

show ng the configuration of a recording apparatus
Brief,Dgsrg ipd - AMLN®vention. Fig. 2 is a block
diagramillustrating the configuration of a random,
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a di agram show ng the data structure of one ECC
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of the recording_ signal for one sector. Fig. 5is a _
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Fig. 6 is a diagramshow ng the position of each
of] ignFieRgory ¥gilne @enenatauk inFitge Appazetdiisagmarkig. 1.

showi ng |l inking regions closely positioned between

adj &é&nt 3t iack gdpokemsshowing the data structure of one ECC

't o B el

block.
Fig. 4 isadiagramshowing the data structure of the recording
© signal for one sector.
Fig. 5 is a diagram showing a linking region between ECC
.blocks.
Fig. 6 is a diagram showing the position of each linking
‘'region on a track.
' Fig. 7isadiagramshowing linking regions closelypositioned
between adjacent track portions.
- Fig. 8 is adiagramshowing 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 a block diagramof the configuration of a recording
apparatus as another embodiment of the present invention.
Fig. 11 is a block diagram of the configuration of a recording
- apparatus as another embodiment of the present invention.

Detailed Disclosure of the Invention




Fig. 8 is a diagramshow ng a |inking region including
address data that is arranged between ECC bl ocks.
Fig. 9 is a block diagram of the configuration of a
recordi ng apparatus as anot her enbodi nent of the
present invention. Fig. 10 is a block diagramof the
configuration of a recording apparatus as anot her
enmbadi nment _of. t.he present 1
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Themaster clockgenerator 11 generates amaster clocksignal,

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
200utputsinformationdata{mahndata)1x)berecordedandaddress

: data.correspoﬁding to the information data. The ECC block



servo controller 17 carries out rotation control for
the spindle notor 16 such that the frequency signa
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 signa
neration. circujt 13 includes a data generation
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8-38 pedulakkongtar darul et figrom e ewigwhimpmirrait 24,
switching circuit 24. The synchroni zation addin%
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control s
S0 as tooutput arecordingsignal. 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 modulator 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
the laser light ontothe recordingportionof theoriginal recording
~disk 1 rotated by the spindle motor 16, thus carrying out exposure.

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



t he components 20 to 26 inside the recording signa
~generation circuit 13 in synchronization with the

output clock of the PLL circuit 12. The optica
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C?P%ple_c,:glei%jﬁéphgl%ggg[c 4424, ang suppli-es a result 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 déta 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

©



the input Dof the flip-flop circuit 32. The adder 44
adds data of the output Qof the flip-flop circuit 32
and data of the output Qof the flip-flop circuit 42,
and supplies a result of the addition to the input D
of the flip-flop circuit 33. Data having eight bits
for the linking region is output fromthe outputs Q of
. tgg D flbg-flog circuits 35 to 42. The |inking region
Caktg TMAPLatas <dat LbBFCANNRRIRY neePHns WA ACHPEcEe TRES
follgwﬁng i s an expl.anation of the operation of the | .
oGRS b R% dad@Pdiars appsr arpRlbed driithe synehgonization
pr.esent invention. Based on informtion data and .
AdgdifPeSiraRit €6 b commtoniart mpcagidile gérendd 8§ adds
circuit 21 syccessivelg produces and outputs a data, )
a SyRelreoRizafion code (A2t Pvbrcduding add Tegnshserization
has sixteen sectors, as shown in Fig. 3. Each sector
PagisTn §at &hst dateupdesrsibaving 1)321gytwt dd.45F1 Hisds that
of each row constitute one data piece, so that each
hayg\oEgs PReudaradpi ECegerSraty & recprdinge sdanal. The
pi eces are supplied via the switching circuit 24 6 to
SYPRBIRPdGRELOR QBle Als enehadigigitecndeaty ¥t tedSY 3, and serves
mpdul ati on, the data pieces are supplied to the
assyAentfication dagei ferciidemtifHEngTideta position in each
synchroni zation adding circuit 26 adds a
Se§¥AERr oni zati on code (32 bits) including a 14T
synchroni zation pattern to the data pieces having 182
byt E§9¢ 14551 8ptsptendthe Hate Searctpoup ttde regording signal
generate a recording signal. The
for one sector. The synchronization code (SY0 to SY7) is located

before the modulated data pieces, and two pairs of synchronization
code and data piece are arranged in each row.

On the other hand, at the time of the beginning of 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 ocutput 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
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synchroni zation code is one of eight codes SYOto SY7,
and serves as identification data for identifying
data position in each sector. Fig. 4 illustrates the
data structure of the recording signal for one
sector. The synchronization code (SYOto SY7) is

| ocated before the nodul ated data pieces, and two
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connected to each input side, and the D flip-flop, .
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l'inking region data. As the clock is supplied to the
thy GIDUte RRIEFAD G1Ha FATIT) MM e IEratomE 2 de relayed
every linking region, for exanple, the |inkjing region
tydhg modudpénad 28 ebleh tibkknopyeakondity) bpet R gied from
of the adder 44. The linking region data 7 is pseudo
thentzanston W@Jamxg@mtr%e?@g daikdn e sl tHn G sHgrdtid 24 to

of 91 bytes. For one linking region, |linking region

thetedilator 2. hiden Hegae jgcted to 8-16 modulation,
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 fixrst 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
from the synchronization codes SY0 to SY7, and represents a linking
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
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The switching circuit 24 perforns a swtching
operation in response to the timng signal after
relaying the data pieces for one ECC bl ock portion
fromthe ECC bl ock generation circuit 21. Thus, the
switching circuit 24 becones a state in which the
out put data fromthe. random val ue generator 22 is
relayed to the nodul ator 25. The |inking region data .
mOP‘Elé}E/Bﬁlli%daW akterrdr s Bt aPne Genkrsebiightjissupplied
the swtching circuit 24 to the nodulator 25. After |
tofdiewp e ing eateat er 1§ - nobae zeicordingmeyaliomgp irradiates
region data is supplied to the synchroni zati on addi ng )
theilpsgn l gt gpec §psctaamiding parbianed tdiaewigips! pggerding
ca_linking region synchronization code (32 bits)
diphcluwhighalsl zotayadirphheapiordbamcéen 1o ahd Yhukprgosure
. region data of 182 bytes (1456 bits) that have been
- isppeufermgd.t o generate a recording signal. The first
synchroni zati on code of one rowis SYX, and the
sec8fitesynchduningt & onesode dbsisYirorEddte ovigieal recording
synchroni zati on codes SYX and SYY has a pattern that
- dipk ¥i fandrigral dfiskw ahe cyhzimedilmadupdicedéeonsSvdth @ stamper
SY7, and represents a linking region. The |inking
ofr sheomaiss efroddmdt.bet ween ECC bl ocks (data bl ock
regions), and as shown in Fig. 5, includes two
synéhndningatriegnh onfsr ames fdmatedaron aaandgedietpeedrd.conef the
ECG block (n - 1) and the next. ECC block (n). The
optecaddlingk sagshlownipit gf. rofiot kxampder.di Fgrshgnabre, between
generation circuit 13 nodul ates laser light in the
angpaidgaken8 track portions, the linking regions may be formed

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 fromone another. For example, iﬁ the data patterns
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. The phase-difference
method can be used as the tracking control for high-density optical
disks suchasDVD-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
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nodul ator 14, and after the nodul ation, the |aser

light is supplied to the recording actuator 15. The

recordi ng actuator 15 irradiates the laser |ight onto

the recording portion of the original recording disk

1, which is rotated by the spindle notor 16, and thus

exposure is perforned. After producing a master disk
drofeAde O ghagh- bR9padt $K; L el e &3
4L SIET BBt LBEattbiopat kydnees|cdli ks tit ions.
1 the dALROHEBANS B2 LOLIRD ROAAEN R
of the optica isk,” as shown 1n Frg. 6 for exanpl

r t | acent ' the s

oL Eeans (B, AN AL AR P R ¢iffbrcing
rzTalo) 9&@1. ' 7., v Si,nc h .
e :‘F(t;%{c\;/%?f f’;lﬂ é{e{#%so—rﬁ,at\#gv?%r%onentﬁ %rotm %he adrjacent

rand ueé genera om val ue dgener ato
gt ol SE s Bk PAEERLEARD A51A 8P SRt abte.
SRR 14 265 DL LR £ AT 4R Pk portions,
SIS LA Glne IR Eiond of Dl e, £ron
B0 44 B8P g PS5y OB e e b0 pprvons
o8 Bl SO R0 PSR, ) A, DEAMED, o cracking
LR850 Dt 0o s AEELTS: ERBLERLe Ly o e

e-difference nethod, a tracking error signal is
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address data (which indicates an address of the adjacent data
region) as the initial value. That is to say, as indicated by
a 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 D 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
one of the plurality of initial values in accordance with the
address data.

If the address data is used as the 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
shown in Fig. 8, the synchronization codes SYX and SYY, the address

data and the linking region data are arranged in that order in
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track, in accordance with the difference between the
sumsignals of the |ight-receiving signals of
opposite-light-receiving 9 portions in a
phot o-detector partitioned into four partitions. In
the case of the phase-difference nethod, when the
correlation between. adjacent track portions is
strong, then the trackin errqr signal i ncludes
o SR R SRy GRLPD FraResh e taiiEdqn K PPagkoton. If the
ra?ﬁrtionzh so that the tracking control becones
PRStalPel® PPOPRALECHr BALFEERE PRk FAGIPRgVBAYS generator
adj acent track portions, .the data pattern of _thgse
22 FhﬁFﬁ@P?léai‘—aﬁs‘P%r SIRPii&igd: VALHR Lo RraHAtRy Kewn, then
.tthat the correlation of the adjacent track portiaons .
1t POS Sr&dEc e repsisutithe fdsgesispriate @ngt £Agn-ipking region
tabl e tracking control even when using the
da%ﬁasena‘i FPerefckh ot ol ag rregkon falekiafy vesiirlodaty, based
IS, possjbl e that the random val ue generator 22 uses )
°ncEP$e’Fﬁla‘aw fadvpgm thiheekiress datesang Hridddkigly region
the adjacent data region) as the initial value. That
dafe.;o say, as indicated by a dashed line in Fig. 1,
address data may be supplied to the random val ue
gendPEpeVerz agfhawieinddies 2 datal sl sseprpapliblefemonnect
the preset_input into the Dflip-flop circuits 32 to
thgrangoanva Hee geReratprkiZnn Fegien wisd peardeniahbe generator
generate the linking region data. Furthernore, it is
28503y ipgs el s2ame sp@%ag@raé;immraeﬂ itthe eferienatian 22.
values in the nmenory 31, and to select one of the
pl uFathpraprenias aroniigas sitd oactwr gepeeawing Linking region
addr ess dat a.
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
memoxry 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

il



If the address data is used as the initial value, then
the address data may al so be recorded together with
the random linking region data in the random val ue
generator 22. For exanple, as shown in Fig. 8, the
synchroni zati on codes SYX and SYY, the address data
and the linking region data are arranged in that order
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o 5 A ST S L RO racson
i 8e4 bt 2 Bt o TPenRE b B FOFEa SO RS dss 21 Ehe
BT, E0, ot IR SRR g e
o BpASSREEEL 210503 EUATEE L SO BB B Bpccnans
SUCIIUONERTTEIR, DO RN 1O S
A E! TR i (50 Sneh o U SEHeERC RV B2 Modulator

Scrambling data of eight bit reviouslg{gw

] ' 1t .
22355 BRSOV IistbRy EOT RORELLORaHEF SRISEALCHG: L DBk pe gegion
he | i nki
o 8UPY| (EoT Ehér Brgpom value

B R s T A
oo B B A EolY2 5  B)Bhemoci acon
.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



Fig. 10 shows anot her configuration exanple of a
recording signal generation circuit 13. In the
linking region data generati.on portion in Fig. 10, it
IS possible to connect the random value generator 22
in series wwth a random val ue generator 28, as in the
configuration shown in Fig. 9. Furthernore, it is

re?lo¥diPeShé i £ AR hSHP BV -Rof1sasidl 893 odah® lteooéi‘fcéﬁ%@@:@rdlng

val ue "generator 22, as indicated by a dashed line in

meldig suddh a%nlﬂvb-oRWé'S%lttli‘lec €551 I8t @ gl nly @i?e ®ecording

t he begi nni ng of recordln 1 as the initial val ue.

foltk@t . 11A§h9\’\§e§5‘9£hefe&9fﬁi r@é&fﬁ}neﬁ(ﬂ%& Q:far?be designed

recording signal generatlon circult "13.

wik@car di tdon circuit 13 in Flg 11,
th egE%é&%l%%%Qgg% ratﬁgh circuit 21, the nodul ator
25, the synchroni zation adding circuit 26 and the
switching circuit 24 are connected in that order, and
the swtching circuit 24 is provided in the stage
follow ng the synchronization adding circuit 26. The
random val ue generator 22 and a nodul ator 22a are
provided 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

- selectively 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,

13




- na synchroni zation code is.added to the linking region =
data, so that the linking region forned between the
ECC bl ocks on the track of the disk 1 has only .
linking region data that is pseudo data not including
...~ the synchronization code. In the recordi ng apparatus
cla@ssdescri bed above, linking data recording neans
forms the pseudo data of the adjacent linking regions.

1. W AR 5869E4i NPePBLhERSmUBL 6 RESiALT FeEsRbelr oREeafktion
other. In the optical "recording nedium the -recording

datRabhCENEralk PREHESE ga&amghghﬂ&i BH kgghoBgakMat are
| ocated on adjacent "track portions of a track are

di fi{ereBl o £k BARA AMUNEE wh LtSserdds bS aROSSIOF BokBection
provi de read-only non-recordable optical 12 recording

s j BONVE Le dabl e opti cal
““l?ﬁﬁ'%?d?ﬁéa EaroMRa RED aggg%gmﬁ/\g, with conpatibility

regan 'kllglgt hfe%@@ﬁrvﬂ{ﬂ% G MBS e rH8d 8 S HIdoundary portion

recordi ng 'medi tm pl ayers can be designéd wth a

'betﬁggﬂlgafanfdrg%?ng%% n%é’?lg@éns 1. An optical

recordi ng nme ( _ecorHéd information data on
. a &ﬂ@fgiﬁhf%ﬁQingﬁﬂgﬁﬁ'§b@8r8@dsﬁhdsEEaCKin%ﬁhb HleRglon is
regi ons each o Ich serves as an error correction
] or said information data; and a |inking region
Scr%&%%%éis inserted irnto a boundary portion -between
said unit block regions; wherein |linking data recorded
in said linking regionis
2. An optical recording medium according to c¢laim 1, wherein

said linking data is scrambled based on address information.

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

region adjoining said linking region.

4. An optiéal recording medium having recorded information

-data on a track thereof, comprising on said track:
unit block regions each of which serves as an erroxr 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.

14



scranbled. 2. An optical recording nediumaccording to

claim1, wherein saidlinking data is scranbl ed based

on address information. 3. An optical recording

medi um according to claim2, wherein said address

information is address information of a unit bl ock

region adjoining said linking region. - 4. An optica

recordi ng nmedi um having recorded informati on data on a

track thereof, conprising on said track: unit block

regi ons each of which serves as an error correction
S5.uniAnfept Seall roEOrdBhd Medidin,acditr B dd ~’Id A di80iAQNwherein

which is inserted into boundary portion between said
limMingoldadla negohsd Wheriii |1inkdingy dalgd dre Gy dafl dutlusive

said linking region is a random nunber generated
orUvial@ieaddr 8s8atAf pLaBEi PRod@ecad 4id irndomltifibed fenerated

An optical recordi ng medi umaccording to claim4,

usihey 8i@ires s Nid MOt ford 86 AUrHeH i kR a3aysh hé RIHY PRt rmined
is an exclusive or value of a data piece produced as

da&ar@ﬁ@@@,nunber generated using address information
as an initial value and a predeterm ned data piece.
6. An optical recording nmedi umaccording to claimd4,
wherein said address information is address
informati on of a data bl ock region adjoining said

6.1 i nioh Ngpt £G4 DNredordin§Rthé &Rl 8666 £i 1y Nesli ¢ire havd NGvherein
recorded i nformati on
said address information 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

15



data on a track thereof, conprising on said track
unit bl ock regions each of which serves as an error
correction wunit for said information data; and
i nking region which is inserted between said unit
bl ock regions; wherein linking data recorded in said
infbkﬁgtﬂs?ffsg'aq{‘ ih«itia&d%@u@ & Preduced Mined data piece.
bit-shifting using address information as an initia
value. 8. An optical recording nediumaccording to
claim7, wherein |I|inking data recorded in said
linking region is an exclusive or value of a data
pi ece produced by bit-shifting using address 15
9. inhersptienlageddréfhlyimédviah Urcdd¥h ing s edlerim Ng¢dwherein
data piece. 9. An optical recordi ng nedi um accordi ng
said Gdd@d4B Anf¥1e(Riibn S8 HdaddE8StnfHERE PRGN OFE 16 unit block
address information of a unit block region adjoining
regﬁ@hda%jﬁfhﬂﬁ?rSﬂiénliﬁﬁin@ £egobding apparatus for
recording information data onto a track of an optica
recordi ng medi um conprising: a block recordi ng neans
for formng, on the track, unit bl ock regions each of
whi ch seryes as an error_correctign unit  for sa
10§ nft FSRATOH Y ARPT S £94 HMERF IR PEOT R HY & onto
for inserting a linking region _into a boundary
a t{ﬁﬁ¥i%ﬁ-%%t%%%h°§&iﬁeﬂﬁFﬁlﬁgo@Rdﬁéﬁioﬁ@mpﬁﬁéﬂéﬁﬁ sai d
i nking data recording neans records |inking data .
gehdh e ek BYCRERERG| PRGNS SP@d@P@WﬁPEedoaattg‘epité?@é’k' unit

ont o o .
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

said 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 said information data; and

- a linking data recording means for inserting a linking region

~into a boundary portion between said unit block regions;

Y
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said linking region. 11. A recordi ng apparatus for
recording information data onto a track of an optica
recordi ng nedium conprising: a block recordi ng neans
for formng, on the track, unit block regions each of
whi ch serves as an error correction unit for said
information data; and a |inking data recordi ng neans

for yhesehth RG & hishkiing 'BFH=0 8
portion bet ween Sé}i%gélg}% tcpagzlao%l?droegl g%s%%%@%a\%groédﬁ' onto

saﬁﬁ! ﬁ!lhkﬁll‘lbnﬂe 8La, r]E.\.Crﬂfiq'.l Qiaqga\@ﬁ%{:ﬁcfg %Sragagfﬂ m?rr@er using

i nking région, linking data which 1s a random nu
adflel @Rt Id YL A A AN Jdigd Al value. 12.°A
recordi ng apparatus tor recording 1ntormtion data
onto a track of an optical recordi ng nmedi um
conprising: a block recording neans for form ng, on
the track, unit block regions each of which serves as
an error correction unit for said information data;

12and A ddddedthd Al JRaAdIfG Q‘EéB%d&ﬁgnEEESS:ﬁE'E%ﬁ_%ata onto

linking region into a boundary porti et ween sai
a WiackDlClar GitaNsi1 MO RiThe ki ddmKi QSR 2ing:
recordi ng means records, onto Sald'|lnkln reg|6%,
l'inking data which is a data piece produced by .
bi t SsRLPEKN Fecansy e e ifero ey amthéi tFagk, unit
value. 13. A recording nethod for recording _ )
blogkoreaires gack ekt shacht paskesfaanappeizal ¢eroedtion unit
medi um conprising the steps of: formng, on the
fory gaid dmtonsiaddion eptens anth of which

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, 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 errox 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



serves as an error correction unit for the information
data; forming a linking region by insertieh into a
boundary portion between said unit bl ock regions ;
and recording, in said linking region, |inking data
generated by scranbling a predeterm ned data piece.
14. A recording nethod for recording information data

a antek Hf ant bapekcafll aecoptifg meddomdi pgmpedisimg the steps
conprising the steps of: formng, on the. track, unit

oflal ock regi ons each of which serves as an error
correction unit for the information data; forning a

lin regi on i nsertion oundary part

bet WBEIEE S thenoak Yy cinohs PLBRE FREGP .ngac pOf which

sai d Linkin ion, linking data h |s )
SCH el Sy e G GO APt oo A D E IR data

initial value. 15.. A recording nethod for recording

1 nf doaing d.ah&ia@tmag o badkh efrwiormphtoa boendady pgprtion

medi um conprising the steps of: formng, on the

bduwaeln, swild uniack g argyieasddy efndwhich  serves as an
error correction unit for the informati on data;

bor RO dt said 3&%@2%%%"? ofa q%ﬁ@b%”cda%lch is
= FERAGR rifling poBBe aF bl k5 FPS&W?%@ fEpR Y b tnitial

quress i nformati on
value.

. 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



as an initial value. 16. A nethod for producing an
opti cal recordi ng medi um having recorded information
data on a track thereof, conprising the steps of: 18
form ng, on the track, unit block regions each of

whi ch serves as an error correction unit for the
information data; formng a |linking region by

insesrtiaqn intog boundary por.t.i etween said ynit .

bl oomERdinen T EIegIe R Phodta HadHAnmy Sadh G which

l.i.nki ng. data generated by scranbling a predeterm ned
D frecs: SEFOT SRS Y5t lmﬂotdu%qﬁgtfadﬁ Hpﬁe%%ﬁtlon data;

recordi ng medi um having recorded information data on

a t rizainitrhea ddhkitanmpsd som®it hese st £ iato 4 BEAhAEr yPortion

the track, unit block regions each of which serves as
besiwesst graicbnurdat ikbdMited0dnd heahdf or mati on dat a;

formng a linking region by insertion into a boundary

porti.gn et ween said, ynit .bl ock regions; . and

recoF%FﬁﬁglPﬂ's%ﬁcFQ%qw'ﬁﬂfﬂFEbFﬁﬁ}q i nki-AGL Bt 3 Whiggnerated
b 'sc:a r.andom numnbe eneransd usi ng, addr ess

| OIS & PRRShaimned £33 BESC: et hod for

produci ng an optical recordi ng nmedi um having recorded

informati on data on a track thereof, conprising the

steps of: formng, on the track, unit block regions

17QaChAQ$e¥€%éﬁkor producing an optical recoxrding 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
recoxded 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 |



serves as an error correction unit for the information
data;, formng a linking region by insertion into a
boundary portion 19 between said unit bl ock regions;
and recording, in said linking region, |inking data
which is a data piece produced by bit-shifting using
address information as an initial value. 19. An

bepheeR! s&£80kH N0 IBEH e dovh 89 4ggorded information
data on a track thereof, conprising on said track:

unit_ bl ock, reglons in_each of which a unit bl ock
ser FHEP & Em Bt rifi ok i ROt et en s obindging data which is
formgtion data is recorded in such a way that said
a&ﬂq‘qa BAGSe PECHRGRESY ittt shigitimg |W59Lngo?d$i¥%ﬁ§slnf°rmatl°n
i ncl udi n |dent|f|cat|on i nformation; and .a |inking
as ey ol kizh Yali®serted into a boundary portlon
bet ween said unit bl ock regions, and is provided with
identification information that is different fromsaid
identification information; wherein |inking data
ecorded in said Ilnklng region is scranbled. 20. An
13pti &2 qa&aa%%.ﬁfqﬂg i HECHm P e RaGacped information
wherein said |linking data is scranmbled based on

dabr eesai hFarketrerect 21coMRrbpingaPnr sasfdtAgCkedi um
according to claim20, wherein said address

i nf ot i 9Todle Besiess infesamrt benuRich YnihiPl BEEck serving
regi on adjoining said |inking region. 20

as an error correction unit for said information data is recoxded

in such a way that 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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22. An optical recording nedi um having recorded
information data on a track thereof, conprising on
said track: unit block regions in each of which a unit
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 franes
including identification information; and a |inking
region which is inserted into a boundary portion
bet ween said unit block regions, and is provided with
23-denfR fPRBEFOh TeERrdbng onedbam havingf zeentdédoimEaimation
identification infornmation; wherein |inking data
datec Angéd ting ckatdreriasidi, n gomegiisring om sedrnddmanktber
generated using address information as an initia
val uei281080 @RYiEA HACALUNNGATEAIM 2CCAdl AR serving
claim 22, wherein I nking data is an excl usive or
asVah W 1r éogféétﬁbgctfnﬂ %#ngi%l.aj%@ofn%ﬂ:dio&ﬂ QUIBEY s recorded
generated using address infornation as an i nrtral
inVv n e ' i ece,. 24 tical .
R e L R SR Rt LA ' Ruyratiey
a Is ion 4 r i.nf.Qr iqQn of a._ data
oS, A e T e 2 P an
~optical recording nmedi um having recorded information
dat & bhnhing eoterrduich denmpniseirtgdonnsai @ howwary portion
unit bl ock regions in each of which a unit block
be§8?@ﬂn§al§sUaﬂtebﬂ@ﬁkcckxxkqdamwandtié(pranﬁdhd with
. information data is recorded :
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

_;i.nitial 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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in such a way that said unit block is divided into a
plurality of frames having 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

29 denphf b1 AN HREQLARLL ORedOR! RLP1hGNKLBSr-d8d ainformation
recorded in said linking region is generated by

daq?%f:ld-hsiav%ﬁ&w%ﬁr&ﬂat&@ﬁ%%%%&)irack:

bit-shifting using address Iinformation as an initia

val ue and _-a predeterm ned data piece. 26. An optical .

r ecditnpliasd sinsd@asy dimgach @faivhizch aweridi plogk gerving

l'inking data is an exclusive or value of a data piece
apABRIEE By asiatiom pRihdEUs PRgdatf eama t kb daka| bh resgorded
can initial value and a predeterm ned data piece. 27. .
s usit iec W yr ddetdisagdneitirbheebr 85 ngi videdt dinie® plurality

wherein said address information is address
off fframes "W 19 aldentiblerikion e orrmaf bomi mpdai d

linking region. 28. An optical recording nmedi um

accy diRg by gl Bl M L1k st lithld AkbHEnILEY Portion

is inserted’into a oundary portions between

beXaldb ) O 11 NG T DI QOK TRULONSs, 2% nd PP ig@lvided with

recordi ng medi um according to claim19, wherein said

il DlOps b AnFOEnbLogk, eALE | et idiCabion  from said
information is a sync code, and wherein said ECC

i&g&¥%${gg%¥?ﬁoiﬁyérﬁgtﬂgﬁph said ECC bl ock is divided

Into sync anes respectively including

wherein linking data recorded in said linking region is
generated by exclusive oring of a data piliece produced by
bit-shifting using address information as an initial value and

a predetermined data piece.

26. An optical recording medium accoxrding to claim 25,wherxein
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. BAn optical recording medium according to c¢laim 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 sync code, and said linking region is constituted
by a predeterm ned nunber of sync frames at | east one
of which is provided with a sync code that is
different fromsaid sync code in the ECC bl ock. 30.
An optical recording nmedi um accordi ng toclaim29,
wherein said ECC block is constituted by 16 sectors,

sa3%F I'ligifki\mj Rdi$n § es_’Ltn'gstflill:%gi g_)é}%g éanlslﬁncoff %gm:ﬁﬁxéaggggg%tions

I ncluding "a sync co recor

beASYdi ] ai , erai of: sai d |inking

regl gn,sra%&dgdt Oﬁ'(gfrﬁﬁ ﬁngkprbgl\ﬂ% edgef%lo a$|'ch said sync
code is recorded at positions having an interval
identical wth a sync code interval in said ECC

bl ock. 32. An optical recording nmediumaccording to

2% ai gh e YRS @g%rdi%ﬁﬁégih@%é@&%ﬁgé% c3aifl FYNSGherein
- code is recorded only positions ~having an interval
sa'&?%@%i‘e ‘;\Jﬁlé{\&f{ " 2a3VPEC %K, NEEE %A ab Ry 88 ot BSF information
is a sync code, and wherein said ECC block has a format in which
said ECC block 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 ¢laim 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 medium according 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. An optical recording medium according to claim 31, wherein,
‘insaidlinking region, saidsynccode is recorded only at positions
having an interval identical with a sync code interval in said

ECC block,
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