; abe3e”"[ h6TAE DESCRI PTI ON OPTI CAL RECORDI NG MEDI UM
AND RECORDI NG APPARATUS Techni cal Field The present
invention relates to an optical recording nediu
to a recording apparatus for formng the recor dm“mmum“““\“m“\“\
medium On a recordable optical recording nmedium .
as DVD-R and DVD-RW when new information data is “isbisy
DEREREIPEAONehi nd a | ocation that has al ready been
witten, a linking region is fornmed at that junction
porDPBﬁCASyREEO&ﬁiﬂétMBRIEMtANﬁOREﬁ@B@ﬂH§ AREARATUS
information data witten into a data region, which
Tethhliond fhelldi nking region, is witten into the
| i nking region. However, the fact that |inking regions
areThemmm$entsuahnalpmmﬁkﬁﬁﬁ%tpevbpétmgaMmﬁqnﬁ jgigedium
to a problemthat there is a possibility of
andntonpatébotdiyg i appdmes res ofal My fmometthe e cogadngnimgdium.
recordi ng nmedi a such as DVD-ROVs that are not
Backeebdahl artlt is an object of the present invention

to provide a read-only optical recordi ng nedi umthat

i S oanpatéddedaibld apecioradalrlee captinganedéonr sioly arediVib-R and

in the recording format and, apparatus and nethod for
DVvDeRrmi, nghthenewratin Dotma opdn cddt & econdiingeredielmind a location

Di scl osure of the Invention An optical recording

thaedhasnadady beearwtelt et a sohiakt ngatedimr def formed at that
according to the present invention, conprises on the

juhb@éln dopluloal.i t gyathdanhnzbt dok deghofisreaehdbfigwhheh

includes main data of a block which serves as an error
inéermaeliicBNdefbt 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
a possibility of incompatibility in the recording format with
read-only recording media such as DVD-ROMs that are not
recordable.

It is an object of the present invention to provide 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.

Discl f the I .

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
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for the main data and which is divided into a
predet erm ned nunber of nmain data pieces, each of
whi ch has data for identifying the main data; and
i nki ng regi ons each of which has pseudo data and is
inserted between the plurality of data block regions
wherein when the linking regions on the track are
foadies eatin detordidngh pah tier dsvotiet e frs eupirediiterwingchaumber
adj acent linking regions are different from each
ofOohBeh. dét & esDsch 19 capmdt waitbr hascdaith ntpddiderdritiyiag the
track of an optical recording nedium according to the
maRhe8gnh ; i aentinking eaplibagseach oiwhidat hasepsedinglata and
means for formng on the track a plurality of data
sbhﬁggrtéal@é‘ﬁu@é&ﬂth@fpl\bramltpdﬂdeianralockiatea;Mnsa, wherein
| ock which serves as an error correction unit for the

wh@?ﬁ' R Hdata AN MYe@l ons @nvitted tirdlck arpr edgtermtnedecording
unber of nmain data pieces, each of which has data for

pat%ee'ltrfsf YENGhENSs dBdd it ofaRbedadf 8kéng Tntling regions are
recording means for inserting |inking regions each of

l\g?e@éﬁiasfﬂ%[ﬁ%@mg@&etmen the plurality of data.

'ock regions onto the track; wherein the |inking data

r ecoy diddg, MBS a P28 tfie ddmkidt® ragiorR ten drlte t addack of
are adj acent, fornB the pseudo data of the adjacent

re IR 10" dERIrfdh &INEhehh £ds@fi€ invention,
arlbpkgpg%t r%ﬂ?ﬁﬁ%h oﬁher A rgcorglng nmet hod for

coﬁx@g&rﬁﬁg dﬁggnoﬁéﬁ’a ard F @KL rirPfosakokREAHdbAGthe track
i'um_ accor

Ing to t he present | nventi on, conpri ses

a yht%fs%ﬁ%&qf gy 'ElQﬂ:}Prkéd'l%ﬁg aderd dH WialdH irfludes main

regi ons each of which includes main data of

data%abloqfcg Mé?a anc?ﬁv\%e%e‘%nagréﬁ’ o G eetir@RtYBint uh9E for the

e maln ch is divided |nto a

m V\Jhn dcﬁ %ggrg:gt atﬂ#:rg)%.r Qi RidY q_aHtﬁ)e | Hitdo 2HRe A fd number of

or identifying t ata and

f
oAb} BT OBl cobchrbas s main

| ock regions orito

1{]5'20% gsé.\gjh rel nd%%ergggréﬁ.ﬂéilﬁgaﬁ$gfcge L] f%g linking

pseu ] acent

r%¢#§h9§?gﬁgfﬁ$gp eachgoéﬁggrg rlegﬁaigér %ﬁf%&ﬁty of
aw .ngs H

dagt%%]g?ﬁ]é %ghl S Orl?‘ecordég% a%t‘)g% us g}gcordl%g%t%ng data
2 ff@fﬁ@%ﬁonﬁ%ei:%w%lnﬂ%ﬁe%ﬁ%o%%ﬁ?rwk
FRF A e SR ETRAR P etpaTagoplc g mosions
with recording patterns which are different from each other.
A recording method for recording data onto a track of an
optital 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
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Fig. 4 is a diagramshowi ng the data structure of the
recording signal for one sector. Fig. 5 is a diagram
showi ng a linking region between ECC blocks. Fig. 6 is
a di agram showi ng the position of each |inking region
on a track. Fig. 7 is a diagram show ng |inking

regi ons closely positioned between adjacent track

1iRREhORgibhg e8chS of GhadhaMaghpwendoadbitakbagweegi ehe
I nclading address data that is arranged between ECC

plmfg?ﬁ%al gkgdatagfﬂl%c@c BLeckndi 49 @RS t+hBk; wherein when the

configuration of a recofdi ng apparatus as anot her

ligﬂgggiggggo%% the tpeseal 1 B¥eNtiigRcehit th@ bgeddo data of

['oc ram of the configuration of a recording

DRSS BLUR "5 AUOY ST TEplod U g EpeBkaing oatrerns
wh(i%?xf ia%lér %i&if%rér%fnta £frrPle ic,flllg other.
Brief Description of Drawings

Fig. 1 is a block diagram showing the configuration of a
recording apparatus according to the present invention.

Fig. 2 is a block diagram illustrating the configuration
of a random value generator in the apparatus in Fig. 1.

Fig. 3 is a diagram showing the data structure of one ECC
block.

Fig. 4 is a diagram showing 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 positioﬁ of each linking
region on a track.

Fig. 7 is a diagram showing linking regions closely
positioned between adjacent track portions.

Fig. 8 is a diagram 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 configurationof a recording
apparatus as another embodiment of the present invention.

Fig. 11 is ablock diagramof the configurationof a recording
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apparatus as anot her enbodi nent of the present
i nvention. The present invention wll be described
below in nore detail with reference to the
acconpanyi ng drawi ngs i n accordance with the
enbodi nents. Fig. 1 shows an original disk recording
apparatus according to the present invention. The
app8eakdisngsappatakus chdedigenitnbdr rhti preseha anvention.
orlglnal recordlng disk 1 for DVD-ROVs, and includes a
3t e Qe @ b FeRkkiogi rcuit 12, a
recordlng S|gnal generatlon circuit 13, an optica
nModyhat 9f e ddnt idvic@&Alch WYL Bt 9t ribeddesipdhenore detail
notor 16, a servo controller 17, and a main controller
Wl%% réReraRstet o Ct RE ka GesRs At né-l:lﬁﬁzﬂﬁ{(ﬁi 65 admsidanhce with
clock signal, and supplies the master clock signal to

th%h%mggglgebgglt 12 and the servo controller 17 . The
servo controller 17 is supplied with the master cl ock

si gpaly, andWd Bndof{ SAMEDEM X Qéébrgﬁﬁg%ﬁﬁa% according
rotatlon frequency fromthe spindle notor 16. The

%5ﬁpsﬁgﬁﬁﬁfﬂlfﬁ eh% QQ{r'@ﬁe095c698§hboﬁpﬁgﬁbtgk E@Eords

such that the fréequency signal FG

f%rtch)értl.q_%r oBhT‘.gdaW J%ﬁ[éﬂ%m&&c@ %‘:ﬁl@kgﬁ.‘af@r thai-AcMs, and

carries out spindle servo contr The PLL circuit

1n4:’?t Ql%réeé ﬁutagk%e‘} ¢EG CF)IE g%ﬂgrﬁltgcﬁklls' gnalr, basedien ,hg recording

Ster ¢ Si gha e recordi'ng signal generatlon

Sl%eéﬁb(# %J.Sa{fgh 1W46%.a 0P a.g Qg:@{laédloﬁoeﬁﬁgt%‘ 120, a@Rcording

gener ation ci I‘CUI random val ue

rat Lyl 3, Wi it
(% d5dl 5 Oﬁl%gﬁf ané? S S;/iné(fhr%orie%gﬁ é:tﬁ%la%dtgﬂl@rr Qul,l and a

CIrCUIt gh ata generation portion 4 20 outputs
ég;% aﬁgp(naln data) to be recorded and

?ﬂSrTE%%n SERh e t%t]%tﬁuf%‘?%ﬁ%%%&a%ﬁéﬂf?%w signal,
g h IR o & e%meﬁfnsc%%. 68k Sianat, pY ERSTELE i 12 and
th%ﬂ?e%?ﬁ%"m R et .s%fxgecﬂofrtti‘ﬁl%%én@egété%iad with
R T RN U R
agqegg‘glgy{g'a Ouibuts ong, Afpd ”f O T %tdoaé adn Hhe Evo

S
EPCCOI' ance W t

eletehub ol . ?6?rg£ee%md& %o?-ﬁ- erf %: ]:ge s 1nd e motor

|ng cTF

SN B A s i

pattern to the nDduIated data so as to outg 1 ervo
masEEH dIRF i grEa L TH atai I o ot r TP Y n?ftjort%? ey
conmponents 20 to 26 inside the recording signa
CFE&tation circuit 13 in synchroni zation with the
out put clock of the PLL circuit 12. T(gEE£ 1b d
nodAihg SEL121hedit ke §eRELaoFi e F&&ﬁ&%&"lgna ase

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
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with the recording signal output fromthe recording
signal generation circuit 13, and supplies the
nodul ated laser light to a recording actuator 15. The
recording actuator 15 irradiates the |laser |light onto
the recording portion of the original recording disk 1
rotated by the spindle notor 16, thus carrying out

20 YU LI nASreheIBnidata gma2n data )r sadenreadbnéed and address
generator 22 includes a nenory 31, eleven D flip-flop

da€hl EHkt8582nH9nd2tcatHe ODRFadRAEE 144. dARal niThal Ea@lbiBock
of eleven bits is previously stored in the 5 nmenory

geRdraffdneadthcene Di bukpusupbktedrt @atdeaddpidp+d @ps (error
circuits 32 to 42 in response to a command fromthe

coPBLRt¢BAt EBHESI H18cRE bASeheghnahagifforReeEE8hNgath and the
the original recording disk 1. Each of the D

adékéggf HARS . CiFigdll {50 B t-Pa Aide RSN Er PESSCL2 | M ra®d€ random
its corresponding to the Tnitial value is

daEgsﬁgg %}(ﬁh{}{nﬁugeb&%gst Y T}k@s@lrﬁiﬁieélté‘@i% S28regnéhgtes a

response to the cloc each of the D

tJnUuB E%L%B?lc'f'b?ub%éhsﬁc@:obfgcﬁuiﬁuﬁréspbﬁ%t 08 EHEPHEc@rdlng
one~b da

ta supp led to the I nput

clgk:lkpéi{nqg.qsi C'f é%%l‘h% égréﬁgtcé’@rheé:f@@:l\fé]tﬁ%uft%rums one

ng V|a That |s to say, the adder

of énkgrgﬁ%ngﬁt gtgeﬁgf%p E@CfF %Bdchﬁ%u'r'aﬁd%% dard in

e out put op circuit 42 is

ac]%fgggg ted Lot e a ggﬁarﬁzﬁw’si‘ggaﬁ.o t'f'ﬁedlﬂf)gﬁlpcgé Egleperforms

op Citcui't er 44 ad ata of the

B—ggt uplug g]f;o%lﬂeo gt%loqpc&{ %5mj§n q',%thq %f Mheuit 24.

l'op™circuit supp les a

6??%‘@%{3 e%'f%a?dg'ﬂt o Rshd: e cypBun gt b PR RGO eeation

aVI ng Its

co&lI onf_lga?,%“]][llolutﬁgfnr rpotnrlzl.%a%gtopxu gtgeg'l En?et}% fnldcﬂl %Jt% data

] ng gion data is pseudo
f f t
8 2 R BB 85 B i repeponan o
bSO 19 RREAN R R0y g %tg?ziez:;z%zggsgggla

to be recorded, ECC bl eneratlon I ui t
ge§§€@§§§nv§F§CBFEdE et a%%fl%bf%%( AR ALY tgﬂ‘ e%‘es uf%%bélf clock
tes. _ILn the DVD fornat one ECC bl ock has si xteen
Ofsééﬁoﬁ§ &%Fﬂﬂ%ﬁw% n Flg 3. Each sector has a data
structure of 13 t b
owIBenaes Lot b hore laxos 1 Bealel it ehan o, fagtordance
two data pieces (9]

oS B S P L D08 U5 00, PSR A5 S s

After having been _subjected t nmodul
gepRra tiiode & Tave ts dppl Pag NS ?f d?%‘t r?;l &Fg 11ght
circuit 26. The sgnchronlz tion aqﬂ%m% circ addd. t
toga FEeeHIRiZzacFBatebde (3§ Bi 1<5°% Gy °f4 irradiates

synchroni zation pattern to t he data pi.eces in
th@ytlé@e(rlzi!%ﬂm Nt FAE K rﬁ?dfﬂ gjt %“glnal
generate a recording S|gnal The synchr oni z ql \
reicoreha o iiskght retriead Swothe spind F‘rdm%%eﬁ as-us Carrylng
identification data for identifying data position in
ougaexreosetr®r-. Fig. 4 illustrates the data structure of
the recording signal for one sector,
synéis eherat Lonftdde ( S Fangem VF%UPo%%IB%Jaa*b%ﬁf dree includes
the nodul ated data pi eces, and, two palrs of
a Etym@hlyohilzail@‘fﬁf@:&jélaﬁdfélapachEEé ar¥ &% 4Rgednpne adder

each row. On the other hand, at the tine of the
44begAnnJ,1mgtoalN$elue of eleven bits is previously stored in the
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recording, the initial value is output fromthe nenory
3l tothe eleven Dflip-flop circuits 32 to 42 in the
random val ue generator 22. Each of the D flip-flop
circuits 32 to 42 outputs a corresponding bit val ue of
the initial value. The output values of the D
flip-flop circuits 35 to 42 then serve as the |inking

i 0. data,. Af hat , . wk | ek 5| LS flons
nelfi Paa BacRe6h Phe BiF|Te Frop 2el, 66  LAEIB eI -flop

read. t t val ue of . each f or
cLERLtPE BP Shansmaioee g%ﬁanséé{“méﬁgo&e%‘i Fie i coneroll
18g$d tr?%rpee%{;{r@)rfggg %ﬁf(:cul:t'i% 38¢ 19, dﬁat r%‘z{.;kga%t%%c%'rgt 59 disk

gion
1. Ifflfjasjc (fpgggtjflfg122—%1,1%(';:)%6%1:%&1??%%%58r4e%I'P%s afpreset input,

oS BRI IR0 B oL AL 3 BEbeceively
|i nki dat do_data.of th
oo B RO P§?§ré§f3b1 3 Egsponse

For one | nki regi on, ~knr esec $o e
tosthne chl gk ci pt gﬁhﬁéW gHé é?&??%@ OHtputs
resgonse to the tim.n SI nal after reIa |E§&éhe dat Th
fremetbs PBEPBRER ELRS 1 GeteoAUPPoAFENE BTk ©

eneration circuit 21. Thus the switching cir
%éé@wééOQSsFaﬁéuﬂﬁswﬁlcﬁotﬁ@ 66FpGPn8§Faegr %ﬁg £5m of a

random val ue generator 22 s reIa ed.to_t ul at o

ripg ViRehe ARG Ao OHhlais 8 Sebplihed? 95851"?@@8 connected
random val ue gener at or, 22 V|a the SWi chln CUIE 4 £

betyeeme thed dildPor 129, CARCHL te3dg 28GhPeet a8 put Q o
modul ation, the |inking region data |s supplled to t he

they Ashpofilent ¢ bACaHEi 4% 16 Feaneched f§?ﬁ@ﬁ@6hﬁﬂa§|%ﬁx’the
adding circuit 26 adds a linking re
inpyrtcBr ofii the i Hhirofikor 32 1w 392nc| Eafen@daetm*l adds data of
synchroni zation pattern to the |linking region data of

thps@umwéso(qﬂaawemﬂlsl)p-tﬁfﬂazp [Fve HédeR2ndadl @2y, ot Fhe output
generate a recording.sign The first synchronlzatl

Q @ddéhﬂ=ﬂhﬂ@ﬂﬁiﬁp:§u§¢%l%aﬁ@rtﬁé“%é%ﬁ%ﬂJ§Vhéhﬂ6ﬁi cﬁﬂthe
code is SYY. Each of the synchronjzation codes SYX and

adeVY imasta e dopntt Baf tbedf}irr &P Gigieife33. Data having
synchroni zati on codes SYO to SY7, and represents a

eilghitk brigs st égironheThénkingi nggieyi b PELRWF eePhdiveatputs O
ECC bl ocks (data bl ock regions), and as shown in Fig.

of5 thend ddép-tthopsgachnoniszabi ba #2 ~~hediinkddre region data
arranged between one ECC bl ock (n next ECC bl ock (n).

is8 pselit rdedar dim@rsiigrfalrmattimn datempisee-ecor di ng
signal generation circuit 13 nodul ates |aser light in
t he Tyt ificdll owdchg dtsoranl Exprhadfiany athehdmendopn of the
the laser light is supplied to the recordi ng actuator

orlimyinBie diedormtiouy dictouapgra eB U s reaticatcling Heo |tdwerpresent
light onto the recording portion of the origina

imvegariddmg disk 1, which is rotated by the spindle
not or 16, and thus exposure is performed.

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

Ehown in Fig. 3. Each sector has a data structure of 13 rows



After producing a master disk fromthe origina
recording disk |, optical disks are obtained by
duplication with a stanmper of the master disk. Linking
regions are formed on each track portion of the
optical disk, as shown in Fig. 6 for exanple.

Furt hernore, between any adjacent track portions, the

185/ Bﬂ;lgg regj day, He £ 9 1Rf, adinaeartilte bheodata piece, so
anothér, as shown in Fig. 7. However, since the random

enfELUEEOFIENED SHAALE ot vahugyaee s 12

e BT L AR A thang cinouse 2
o B RO o B Al srggostagcon
el SSEEHE IR UL STy L itcns e bt
LS5 BELERD LB il SRl 2 s

dr ng eamon a recording trac
' f . _Ih h -di f . t .
= 550 BRECR ARkIAD R RaE Tt hi g FSNEId 5 o A "arakeation
h DVD- ._In th hase- di,f.f a v
ooty 0 s B BhOL P el LR £ Balp) nat mave

the error between the irradi ation pasjtj.o f ot
beengmoddahethd theBer it & qucho:%ﬁg ,éﬁ#a;ic'co? &nhce

with the difference, between the .sumsig 0 he
SW’iCé’rﬁo-nrleZ@é:iJ\ﬁrh(jogth%IOéleo? oeplp%hs? & dI%ng'ﬁ?b ?ceocfé:’i\"si’ n?gnd sexrves

portions_jin a photo-detecto artition i nt q..f.0 ; h
apAAINGIdn<ay Qﬁéat@aséeoroflc{eﬁg“pé}'ajsneq o‘%q?éeﬂ%onscle&lgn wnoeac

nmet hod, when the correlation between adjacent track
sqs1@%i-ons i s strong, then the tracking error signal

i ncludes cross-tal k conponents from the adj acent track .
por tHighs4 iddusigratianthe g@l@ianﬁtjé‘b?ﬁ?%? ogg%genégcordlngks ignal

instable. If there are adjacent |inkin gj o in,
fanlpacesrcEerck Tiy BYBRELOPREAHAPH ‘b%é? grs%%o?o%?j gis located
l'inking regions are different from one another O onizati
bafrate the msttld trd At 3P IGESadF AL &N RFHk © oﬁ‘?%}%"nlza ton
can be reduced. Thus, it is possjble to attain a
catemnd tdaloki PELCOMFR| ARKARI e (RITY THE-
phasedi fference nethod for the tracking contrpl., It ig h
possitb| ehe hathe hehanthd ot Vidheiet Homer at oh e 225 IR g e
current address data (which indicates an address of .. th
rederdidjacdite daisipdgrahye dss ONEDUY Eram VRf gemoppasl to the
is to say, as indicated by a dashed |ine in Fig. 1,
e efdrre Ost Hap af hely e s g%d:q éZt%tPﬁrﬂb%?ﬁ%l"géue generator
generator 22, and the address data may be input from
22 he Haods et itiputD i ftie1Hem Finguifiop <t i SWEPYy 2
42 when the first linking region has been reached, to
cgenesperdihe Himkpagerefitde dadsiaturaHee norée pptpyt values
al so possible to prepare a plurality of initial values, .
of Nthded MEniryf B3Iy cimbuidsd%ede dRetbent ReTPRupEl Fh§ linking
of initial values in accordance with the address data. _,
rédismedaicslr ed tbat ahiag ,usbgnayerne FAPEKaFigRRlelst Happlied,
the address data nmay al so be recorded together with
cidle sRndemD iflkiprdlopgconcdata BA the F adsihntig getput value
generator 22. For exanple, as 10 shown in Fig. 8,
ot heasynehir ohe zat Fbhpebties S¥Xcahtls SYY, thheagddafedd connected
data and the linking region data are arranged in that
t Oraash iimphite st de , syné hrlomily &flion fioanesrepitfe3d itikidrgoutput
region. If the random val ue generation pattern of the
2§ aadgnt Viel tie generisyios) 22 conmidsppnuigign clatize i At Fap clock
value is previously known, then it is possible to read
out the address data and the Linking region data, and
to use the linking region data as useful data, based
on the relation between the address data and the
| i nki ng regi on dat a.



Mor eover, as shown in Fig. 9, it is also possible to

connect the random val ue generator 22 in series wth a

random val ue generator 28 having the sane

configuration as the generator 22. Furthernore, as a

configuration for generating linking region data, it

is also possible to use a random val ue generator 22, a
. _scranbl | [ [ and. 2 PP 30 £ hdsS pSheMB-iEMops 32 to
lsF?%Pg?b?gg%é é@%é%%ﬁﬁ%g C|régﬁi 29 consists of an

o OR CLLCH] Ty s DT l i gt fio18l 9Bhebi {19x18g region data

42%&/?88§P’yf%g}ﬁ$€ reides ﬁ |P 30. I'n the #g reg

ni1nto the neno \
i SR GACE ANCEHEY nel ag Peq oo Barh Geriareq™ 4
P D] 5 SR G Y Ao g, SR Bk B pd-aeserivea
sl oot o e Bt oL 48 WS AP UIRking gegion,
v bhedpeRiopthet Boon B 00o0ed o e ettt ne

andom vel ve GES A Ol 22,4 R SRLLES VA AL ANOmeration 1

Fig. 9. Furthermgre, it i b £
reqBaPessCAAIE FITIAG FAHABI Y1 e ‘GORI A D (Tt Ly pies for

i ndicated by a dashed line i [ 0, and t.o use.the .
‘ongdlFesklagk Pt ¥ e e tg‘“@ Eﬁg %Je%%‘ﬁrﬁ%e%%tlroe%%rl i %&t 23
as the initial value. Fi 1 shows_anat her .
ThoAf it AYLBANERAIFIREHHE 22 5§ SEARTat ” gRAS A F R utPut
circuit 13. In_the recording Si |, generati,qn circu
dats FOTEES TANMAMEAEES SRR MO AT Oy PO L34 fodulator
t he nodul ator 25, the synchroni zatjon, adding.circu
2526 Bhel 1hekingt ERTheN ciakai 1S ﬂi&ﬁ%%ﬁ%‘é‘t gcd“ﬁ r?aﬂ%’[&‘“ value
order, and the switching circuit 24 ;% provi ded %?]%gg o5
gesieags ofrol220 Wil ag thReS e RERI BRI SAFFBHT atili 1y ©i§ AR F60r <°-
The random val ue generator 22 and a nodul at.or, ,22a_are dat
Aftevi bethasukieskitidin ﬁrﬂéﬁnq%%lad@r%?ra?bﬁalﬂkﬁmqwﬁeglo“ ata
region data. After the |inking region data output %rOQ%
ist eiprdrideinteal e gomstary 28t 1nfy e Y Gifj@tied&o The
8-16 nodul ation by the nodul ator 22a, the data is |,
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with the timng signal output fromthe timnmng circuit, .
sy2hdrel zati tachioegleci(Beubi t3d serdeding|§ Kippynghronization
ei ther the output data of the synchronization_adding
patitrentsi to26her 1 ivel ngityaai cratatef o f H hrbdiHest 61 428P1bs) that
the optical nodulator 14. Thus, no synchroni zation ,
haed®ecen addedatedy hto|gerke rafte ayirécoFsiang s§49nRat thee first
l'i nking region forned between the ECC bl ocks on the
syirfctnioroif z 4 thieordi addel. dfasomh| 50 i ¥ki TG r efrdntkfat ILEPRE
i s pseudo data not including the synchronization code.
sy ten recoreh npdeppar 3¥Vs Racesdr theds ehebeont 7aki pgy codes
data recordi ng nmeans fornms the pseudo data of the
swdjacesyY inks ng pegions Wath TecdtBfenepat £eemsthdich
are different fromeach other. In the optical = | '
s VrREOF sH 1R thissh goresBY 0 eo @i, ngnpatepeesents a 1inking region.

The linking region is formed between ECC blocks (data block
regions), and as shown in Fig. 5, includes two synchronization
Bramesndhelteare arranged between one ECC block (n

next ECC block (n).



of pseudo data of linking regions that are | ocated on
adj acent track portions of a track are different from
one another. Thus, it is possible to provide read-only
non-r ecor dabl e optical recording nedia such as

DVD- ROMs and recordabl e optical recording nedia such
as DVD-RW, with conpatibility regarding the recording

for gk r8802diRgULE gnhecBnEpbad TRhurhpl ayebsdeag bBegnal
designed with a“sinple configuration. 13 dainms 1.
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track thereof, conprising on said track: a plurality
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of a block which serves as an error correction unit
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edeterm ne er mal n data pi eces, each of

ISY\?%ﬁgﬁggﬁeg.&Eﬁefﬂs%rdg.'f'itg';}'\{jtyioﬂgot PReMBd fo Ay B¥tion of the

regi ons eac i ch has pseudo data and is
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erein ifhg regions on said track are

16adja eﬁbuﬁr%%%%%hgg B@tgg&%%r f.4 he pseudo data of the

adfg e i NKFng regions are different from each
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cla I'N" he pSeudo engt

.as sai d nmain dat Lece [ '
oo TR AR RS AP g aby oAt o stamper
Of?ggsd to thiﬁps udo data, for identifying the |inking

éoW?s§9r *5pti cal recording medi um according to
ST R I B T s T e
orRIASSE2I0E 2 AR, U8 3 991 01k more,
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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, in 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 light
beam on a recording track is performed. The phase-difference
method can be used as the tracking control for high—density
optical disks such as DVD-ROMs. In the phase-difference method,

a tracking error signal is generated, which indicates the error

between the irradiation position of the light beam and the
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data and which is divided into a predeterm ned nunber
of main data pieces, each of which has data for
identifying the main data; and a |inking data
recordi ng nmeans for inserting linking regions each of
whi ch has pseudo data between said plurality of data
bl ock regions onto said track; wherein said linking
[ ec g i-Ng 1 [ o0
ref B A h EE ALY TR Mo hNd AR L T SLFTOLPREROBAken the
adjacent | i nki Lon Lth.recqedi t Lch
suf 53R Prer o HRon dagns sPRey LA SR AL aE  BBBes R
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t he_pseudo ta, for identifyin h Lnki reaqi Qn.
W BES GO KR A S S e PR ORPAPRG £ 5 ch it S aRop fron.
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seudo data for each of said |inking reqions. 7..A
£rPBCBPEI AY) APPAF at TECRERYTAH 1 O EIAAh 41 WAEPERAgaPgRtTol
l'i nki ng data_recordi ludes _a. fifs

glng nmeans ing % t randon;ls in
begamgs geAEARLSr wht chiGERe? &t e3 %??%%Bo%+9 (RVCIRASEN
2dBBEEBAIt Tah PAF AL OREd AR T B2 LY EARaEn} YoF R Tegions

generator which generates a random val ye as thgg seudof th
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the linking regions. 8. A recording apparatus ., ,

adigesrdi hga€h RAEFIRLS CRePBi TS 15 T%L]Isi'n&f:nJgs paspible to
recordi ng nmeans includes a.random val ue gener at or _

atimien ag@%@P&@e§r&Crkaﬁaom0@§|r&é RYSPn¥NSTe Y§dNFat-s Fhase
accordance with address data_of the adjacent data

dififecencegmeihper foxchhef tRENINGKICRGtE di-ons. 9. A
recordi ng apparatus according to claim8, wherein said
| i nkitnd-sd@os sidder dhag fbgns ansions Védilg I9emgagor 22 uses
regions each including the address data and the pseudg

cudakatbaddiesn ddfe dudiiebsindigaten amnaddsssgi a§ the adjacent
apparatus according to claim4, wherein said linking

dagat aegéon) R hgheeand tiiadl vatdea rHrdomsyAPuRRA Yerfst g cated
whi ch generates a random val ue for each of the Iinkin%

byr egiieabedahtine He il ilng addregist dake cha ydrerairil k9 to the
pseudo data for each of the linking regions in _

raacioor vahue gendratnr 2andend dicuaddrgspréaie? @@y Redinput from
scranmbling data. 11. The recordi ng apparatus according

theopckakm 1@puinhiartad whealdf 5tp afbdp iy xduicid 82 §0ah2 when the
exclusive OR circuit. 12. A recording nethod for L

f iretoddingg ndgatraegéntohastibaek véachredpticaena@mialithy 1inking
medi um conprising the steps. of: formng on the track

regijpnudaltiat.y Shrdheambreckitedsonsseaphssible 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 examnple, as
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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 predeterm ned nunber of main data

pi eces, each of which has data for identifying the

mai n data and inserting |inking regions each of which

has pseudo data between said plurality of data bl ock
shoegiioNBi@nNBo s dyheackon iwheiencaden StHeand fK¥nghe address

regions on said track are adjacent, the pseudo data of
datheand] eeent itk kg noegieg aletd arfeomrmdtmgletdh ip6that order in

recordi ng patterns which are different from each
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generator 28 having the same configuration as the generator 22.

Furthermore, as a configuration for generating linking
region 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. In the linking region data
generationportioninEig.10,ji:ispossibletocwnnecttherandom
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
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101 =" 109%& ()-!*nmt 1092Z& ()- @
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22- 44 0UEL LYY EEI{Ihede iGdEm @Y1 BLOURE g use the address
(311000& ()- | 1S109& ()- S/ 100@& ()- S- 10%T& ()-
da¥41Q%W &he) + 1@xBlECiht10%¥g&nn)inglOF recording as the initial

value.

Fig. 11 shows another configuration example of a recording
signal generation circuit 13. Inthe recording signal generation
circuit 13 in Fig. 11, the ECC block generation circuit 21, the
modulétor 25, the synchronization adding circuit 26 and the
switching circuit 24 are connected in that order, and the
switching circuit 24 is provided in the stage following the
synchronization adding circuit 26. The random value generator
22 and a modulator 22a are provided as a configuration for
generating linking region data. After the linking region data
output from the random value generator 22 have been subjected
to 8-16 modulation by the modulator 22a, the data is supplied
to the switching circuit 24. In accordance with the timing signal
éutput 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. In the optical recording medium, the recording patterns
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it is possible to provide read-only non-recordable optical

recording media such as DVD-ROMs and recordable optical recording
media such as DVD~RWs, with compatibility regarding the recording
format. As a result, recording medium players can be designed

with a simple configuration.
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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
linking regions each of which has pseudo data and is inserted
between said plurality of data block regions;
wherein when the linking regions on said track are adjacent,
recording patterns of the pseudo data of the adjacent linking
regions are different from each other.
2. An optical recording medium according to claim 1, wherein
the pseudo data has the same length as said main data piece, and
wherein each of said linking regions includes said pseudo data
and data added to the pseudo data, for identifying the linking
region.
3. An optical recording medium according to claim 1, wherein
for each of said linking regions, the pseudo data is generated
as a random value based on address data of an adjacent data block
region and is recorded together with the address data.
4. A recording apparatus for recording data onto a track of
an optical recording medium, comprising:
a main data recording means for 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
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datA and which is divided into a predetermined number of main
data pieces, each of which has data for identifying the main data;
and

a linking data recording means for inserting linking regions
each of which has pseudo data between said plurality of data block
regions onto said track;
wherein said linking data recording means, when the linking

regions on said track are adjacent, forms the pseudo data of the
adjacent linking regions with recording patterns which are
different from each other.
5. A recording apparatus according to claim 4, wherein each
of said linking regions inserted by said linking data recording
means includes the pseudo data which has the same length as said
main data piece, and data added to the pseudo data, for identifying
the linking region.
6. A recording apparatus according to claim 4, wherein said
linking data recording means includes a random value generator
which generates a random value as the pseudo data for each of
said linking regions.
7. A recording apparatus according to claim 4, wherein said
linking data recording means includes a first random value
generator which generates a random value as an initial value when
recording of data is begun on said optical recording medium, and
a second random value generator which generates a random value
as the pseudo data in accordance with the initial value for each
of the.linking regions.

8. A recording apparatus according to claim 4, wherein said
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9. A recording apparatus according to claim 8, wherein said
linking data recording means forms said linking regions each
includingtheaddressdataandthepmeudodatabasajontheaddress
data.
10. A recording apparatus according to claim 4, wherein said
linking data recording means includes a random value generator
which generates a random value for each of the linking regions,
and a scrambling circuit which generates the pseudo data for each
of the linking regions in accordance with the random value and
predetermined scrambling data.
11. The recordiﬁg apparatus according to claim 10, wherein said
scrambling circuit is an exclusive OR circuit.
12. A recording method for recording data onto a track of an
optical recording medium, comprising 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

iﬁserting linking regions each of which has pseudo data
between said plurality of data block regions onto said track;

wherein when the linking regions on said track are adjacent,

the pseudo data of the adjacent linking regions is formed with
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recording patterns which are different from each other.
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