23 March 2004 SPECI FI CATI ON OPTI CAL DI SC AND OPTI CAL DI SC APPARATUS
BACKGROUND OF- THE-I NVENTION 1. Field of the Invention The ent
i nvention relates to an optical disc and an optical disc a%%@%&?ﬁ§m4
Specifically, in the present invention, optical discs in formats and/ or
recordi ng nodes different from each other are designed to have a different
synchroni zati on attern_of a signal obtained by reading positional
infornatiéﬂPEHEBEﬁG%ﬁPBaT@uide grooves irradiated with a |ight spot. In
addition, in the present invention, an optical disc apparatus easily

i denti fi eORIZk S opANT O BICAdu M ESCIAPRARAFUS . optical disc
havi ng a standard density or an optical disc having a high density by

di stingui shing their synchronization patterns fromeach other. 2.
Description of the Related Art In recent years, there is an increasing

demand f orBACKEGEROUNDEHF I HBHINVEINTHEGN capacity. As to an optical

disc, in order to increase its recording density, nmethods such as

nar r owi ng 1 tBidldacktRetlghasntiohort ening the mnimum |l ength of the
recording bit have been suggested. As to an optical disc satisfying the

standard of a coPRgchredbnt iUniSSARbRatds Wbl b Pt APPSR afiSEin( P> R

and a 1
_optical disc apparatus. Specifically, in the present invention,

optical discs in formats and/or recording modes different from
each other are designed to have a different synchronization
pattern of a signal obtained by reading positional information
embedded in guide grooves irradiated with a light spot. In
addition, in the present invention, an optical disc apparatus
easily identifies whether the optical disc mounted thereto is an
‘optical disc having‘ a standard density or an optical disc having a
high density by distinguishing their synchronization patterns

from each other.

2. Description of the Related Art

In recent years, there is an increasing demand for a
recording media having a larger capacity. As to an optical disc,
in order to increase its recording density, methods such as
narrowing its track pitches, shortening the minimum length of
the recording bit have been suggested.

As to an optical disc satisfying the standard of a compact

disc, for example, a write once optical disc (CD-R) and a



23 March 2004 rewritable optical disc (CD-RW standardized in | SO 1ECL3490-
1, there is also a demand for increasing their recording ca??@' t(ﬁi 0d4n
order that they can record | arger anount of data. Wen a w & c% opti cal
disc or a rewitable optical disc provided with a |arge capacity is
nounted to an optical disc apparatus for recording and reproducing a
signal into or,fromthe optjical disc, the follow ng operation is required
for the opt§Wwalta s@pblsp&rcbnsas(CEhRmssta:mbani:ma:ﬁm&%/medr&ng@,
apparatus is _required to quickly and easily identify whether the optical
disc is ah thereas alseca glemi for ihcaehaiye thedomdicogdingacapacity,
(hereinafter, referred to as a |large density optical disc), or an optical
di sc havi rign erdeartdmatathey eadi ngecoapiargyr chmoeintaéf data. referred to as a
standard density optical disc) in formats and/or . recordi ng nodes different

from each ot her Wlien e vapiteraes optécalodistioeld yeandtgbk lopticendidy the
optical disc, it cannot conduct a recording and reproduci ng operation -
sui tabl e fproerted Wwitle @f lontd aalpalisy. idomriMBd o idn tdptieRli ¢Rle disc
apparatus cannot identify whether or not the optical disc is a high
density amppaehtdsForhetordidemed raprod iang Mieh Kk ed in
an opticalcmgll).sc, the opti cal d‘?sp app?r at us glgso an%(!g?%tﬁ ge #ﬁgﬁ%r or
not a procsstica diee) anrd OMRRITAE Alerdt9bnid @y ud8as FoY 1R Idiftfcdll scand
a hardware ‘exclusive to the high density optical®disc are necessary. In

this case didiapphirathis!i SPhaBPBRtALUSPERAT AR feddthig AbPhHLASRS N9

for recogni zi ng
3 required to quickly and easily identify whether the optical disc is

an optical disc provided with a large recording capacity
(hereinafter, referred to as a large density optical disc), or an
optical disc having a standard recording capacity (hereinafter,
referred to as a standard density optical disc) in formats and/or
‘recording modes different from each other. If the apparatus
cannot quickly and easily identify the optical disc, it cannot
conduct a recording and reproducing operation suitable for each
type of optical disc. For example, if the optical disc apparatus
cannot identify whether or not the optical disc is a high density
optical disc before demodulating data which has been recorded in
an optical disq, the optical disc apparatus also cannot judge
whether or not a processing 'designed specifically for a high
density optical disc and a hardware exclusive to the high density
optical disc are necessary. In this case, the optical disc
apparatus requires a complicated processing for recognizing the |

type of the optical disc.



type of the optical disc. 2 23 March 2004 As to' an optical disc into which
no data is recorded (i.e. a blank disc), it is inpossible to |dentwgz It

by use of recorded data. Therefore, the blank disc is requ e
information from which the blank disc can be identified beforehand.
SUMVARY COF THE I NVENTION In view of the aforenentioned problens in the
prior arts, the present invention has been conducted to provide an optical

di sc which can h&sdashhyoptiidl §igd [ Lts tyi di sc

in a format and/or recorelP system Wﬁe lﬁtmﬁlm Jr#ei'Sl%‘ﬁE‘ﬁgdoétq &

di sc, and lﬂ@rggtdlg 195 di sc of.the

i nvention can cond?dtlg 1?2%% %%Bg?ﬁpﬁﬁwi}h p%§‘?tqfo¥%ﬂ°1%ﬁ‘£ﬁ??dﬁ on is

erfbedded iThai ui rradlated W t ht,spot., In the

?Etlcal di'sc, égngynﬂﬁe f t Coli @mﬂlgd godil@ gl ?}f;ﬁﬂﬂﬂ?‘éﬁpmfm@adl ng. .
e -posi pg@ﬁ i, o e 0 i,sc,is_differen roma

synchr oni zat1 on ﬁ%aﬂéﬁ# g?‘hé& %ﬁill%&beiogehamd different fornat

and/ or recordi ng node. FurthernDre an optical disc is capable of - .

conducting recording operatlon and conpri sing guide grooves for guiding a.

el SORMAERY A0 BAIEIPRIOND o sronves by e splerried "
nmodul ati on m)de and t he positional i nfornat I on
. n view aof tﬂe aforementioned problems in the prior arts,
the present invention has been conducted to provide an optical .
dJsc which can be easily identified whether or not it is an optical
disc in a format and/or recerdmg system different from the other
optical disc, and an optlcal disc apparatus. :
) An optical disc of the present invention can conduct
recording operation, and positional information is embedded in
its guide grooves irradiated-with a light spot. In\'the ointical disc,
a synchromzatlon pattern of a s1gnal obtained by reading. the
' posﬂ:lenal mfonnahon of the optical disc is different from a
' synchromzatl_'on pattern of the other optical disc in a different
‘format and/or recording mode..
Furthermore an optical dlSC is capable of eonductmg :
recordmg operation and comprising guide grooves for guiding a
light spot in wluch positiénal mformatmn is embedded The N
posmop_al ;ni"ormation is recorded by wobbling the guide grooves "
by a speciﬁe_d modulation mode, and the positional information
has a specified synchronizatioa signal ineluding a

synchronjzation pattern different from a synchronization patterh

~



has a specified synchronization signal including a syfchronization pattern
different froma synchronization . pattern a 23 March 2004

synchroni zation signal included in the positional infornatig#NEV@E%FHed in
the other optical disc, having a recording density |ower than a recording
density of the optical disc, by the specified nodul ati on node. An opti cal

di sc apparatus according to the present invention uses plural kinds of ;
optical digcs each of which can conduct recording operation, each of which -
i ncl udes @baisymelronisation signakimeldted in thes pgsitional dnfoxmrakloneadabl e
by irradiation wwth a |light spot, and each of which includes

synchr oni reedrdteddn ¢he tdther a)pattit:al rdigsc, byaviagi agrédurdions tdensity

information and is made to be different from the synchroni zation pattern

of the othavephiognh sbeording dReast f@f%eﬂbplﬂlddhﬁfscf byehe aptcified

recordi ng nodes, conpr|5|ng a positional inf or nat i on feadi ng device for
readi ng #{: 3&&} dénformation; and an identifying device for
identifying th f the optical disc by recognizing,. - a

hior mat | A ?@ﬁﬁt&?@%@@@a}“%&%&?@?&ﬂé‘ﬁé 1 bhEraip1Avantlon yees

I nformation apparatu

T adi ot b W@ﬁﬁ?ﬁ%ﬁ%ﬁ?%ﬁ%@?&éﬁ wehid calt 88 Pﬂ@t r%‘%*%ﬁlb%
the posi 19BREEPHT BN o ity hinklidPs ) fhefuiond IRforfdtid ' o
embedded in its guide grooves and readable by irradiation with a
light spot, and each of which includes synchronization patter that is obtained
by reading the posuslonal 1nformat10n and js made to be dlfferent_
from the synchronization pattern of the other optical discs in
accordance with their format and/or recording modes,
comprising: a positional information reading device for reading -
the 'p-ositional ipformétion; and an identifying device for
identifying the kind of ‘the optipai disc by recognizing .a
synchronization pattern of a signal obtained in the positional.
informa‘tio_n reading device. In addition, the optical disc
apparatus includes a position clarifying device for clarifying i:,he'
position irra_ﬂiated with.a ]ight spot from a signal obtained in the.
| positional information reading device, and the posii_:ion clarifying
device clarifies the position irx_'adiated with the light spot ba‘sed
on the resulb of the identification in the identifying device. |
Furthermore, an optical disé apﬁaratus scans first and

.second optical discs by a light spot to record and/or reproduce

data in or from the first and second optical discs. The first aﬁd' :



“on the resuit of the identification in the identifying device. Furthernore,
an optical disc apparatus scans .first and second optical dgiﬁf ég% l'i ght

spot to record and/or reproduce data in.or fromthe first ar d

di scs. The first and 4 23 March 2004 second optical discs are ,

opti cal

capabl e - of conducting recording

operation and fornmed wi th gui de grooves

for guidi light. ySpQt in which posjtional information is enbedded.
The posi?%%éﬁ& i?ﬁﬁr“ﬁ&ti Gs pzeoreamable o atheconducting dimewrdin
wobbl i ng thepg ideég;&o es by a §Egcified nodul ati on node.. The posSitiona

inforr’ratiBH?

si gnal

omwpend meithoguiide!l groevebafore muEdinkr ehiz gmp !
I ncl udi ng a synchroni zation pattern different fronlgrsyncﬁ'onl

pattern ofPat nncwibiehz apositisrgdal iriformndeibii nighgﬁa%;gmémal IT%"%;

recorded in -the second optical disc having a recording

ensity

zation
mat i on
r than

a recor di Bgstieonal yinformationstisopbbepdedi iﬁtoT%eb g%{&?gggsgégg% :Bg,ar atus

conpri ses: a _reproducing device for decoding the wo

i nf or mat i wiebbdingabhedentide/ | genowiayi éogﬁ%%%éaf ﬁﬁghﬂgg{%: ﬁ'{q ‘ié]‘ld

second
in the
In the

optical discs by -recognizing tthe sy nrz

s St R e B L R O

uded
SCS.
nal

i nf or mat Symchrgoizietionoeien i rm%‘lh%f% ?{)éi}néﬂlj‘ﬂﬁzaﬁ@ﬁt . A wobble -

conponent is extracted fromeach wo

pattern different from g synchronization pattern of a
synchronization signal included in the positional information

recorded in“the second optical disc having a recording density

lower .than a recording density of the first optical dise. The

qptical disc apparatus comprises: a reproducing device for ,
decoding the wobbled positionél informatioh;s énd an identifyin.g'
device for identifyin_g the first and s;acond optical d’i_scs by
recognizing the synchronization pattern included in the optical
information read from the first and second optical discs.

In the present invention, for example, wobbles are forméd
as positional information in guide grooves irradiated with a light
spot. A wabble component is extracteéi from each wobble to

Produce a synchronization pattern of a wobble signal. In this

_tase, a high dehsity optical disc ahd a standard density optical |

disc are m\anufactured in such a manner that their

synchronization patterns of the wobble signal are different from

each other. When, for example, a signal produced by reading a
positional information from the optical disc is a bi-phase[‘

b



‘produce a synchroni zation pattern of a wobble signal. In this case, a high |

density optical disc and a standard density optical. disc tured .
in such a manner that their synchronization patterns of thgﬁwgﬁﬁﬂg(@lﬁgnal

are different from each other. \Wen, for exanple, a signal produced by
reading a positional information fromthe optical disc is a bi-phase' 5 23
Mar ch 2004 m)dul at ed si gnal defining the m ni num channel bit of . the

S|gnal as " he yn.chr an p ern.s set tq have _a_patt with
"3T" or rmpé 3%1&1};3 e e&iﬁmgﬁﬁ Qharmel bikno pﬂleal

di sc apparat us %Ch the optical” disc obtai ned in the above-descri bed
manner ﬁtgmi.xas s ithecgynpbronizatioorpattemnipaet orhavetmpadpernal -

-di sc, and |dent|fy whether the optical disc is a high density optical
disc or a Wihkhd@d L' ogemsirey and iadsd isiset tothave aJDSngakuelctf "t he

clarification of the synchronization pattern. ::-rased on the result of

the identificatAm optided ofiscca: ?pazatus héosiwhith i $heecoptizhlordisc
a

reproduced into or fromthe optic disc. In another aspect, the present

i nventi on pbtainkd inathe ehovrdldesepibsd mdirmse fy mMousitede chapdigs thiet h

optlcally readabl e positional information enbedded therein, wherein,

defi ni ng Ohmmﬂﬁmbatt@rﬁ off tlfe %#tﬂé’él ahiai 464 1%nﬂ" ddv a2

p03|t|onal information as "T", the synchronizati on pattern e signal

obtained btheé eeptithl' EseoH ' Chith ' ARG} 'Gtical disc or a stand_ard
density optical disc, based on the result of the clarification of the )
synchronization pattern. .Based on the rvesult of the
1denhﬁcat10n of the 0pt1cal disc, the signal is recorded or -

reproduced into or from the optical disc.

In another aspect, the present invention provides
a recordable optical disc having guide grooves

with opt_idally readable positional information embedded therein,
wherein, defining a minimum channel bit of a signal obtairted by
reading the positional information as “I”, the synchronization
pattern of the signal obtained by reading the positional information

has a pattern with “3T” or more.



has a pattern with "3T" or nore. 6 23 March 2004 In yet another aspect,- the
present invention provides a plurality of optical discs, ?EE gln a
‘recordabl e optical disc having guide grooves wth optlcally

positional information enbedded therein, and an other optical disc,

bosi t: ot /i E?ﬁg%?%fﬁbﬁiﬁf@%%%ﬁ?ﬁ@ﬁ% B} By viddsgi ¢ Fer en Hrom a
nl o Fenae R R iscS ChRbr P &R reSFalIRGs i oe. eTA to 1B are
a
showi ﬁg‘ﬁeﬂ“ﬁ%‘:stﬁ‘?ﬁ@% et ithiobptcatly, Fedaafia okt g, o

showi n fATIP Lnforngt|on and. .. a bi-phase .signal produced from an
opt i catigrga icigbgdded ﬂnqmlm,@mdualy othegs)pﬂeal digd are di agram
showing a rel ationship between a bi-phase signal and a wobble signal; S

Figs. 5A t owREréireadys éﬁffbﬁiﬁaﬁﬁﬁnﬁit rﬁnapensg.?ﬂmngagyase si gnal

produced from an opti‘cal disc havi
- reading the positional information of the recordable optical disc is

different from a synchronization pattern of the other optical disc in

a different format and/or recording mode.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1B are diagram showing a structure of an
optical disc;

Fig. 2 is a diagram showing a frame structure of ATIP
information; |

Figs. 3A to 3E are diagram showing ATIP information and. |
a bi-phase . signal produced from an opt1ca1 disc having a_ - h

standard den.sﬂ'.y,

A

g Figs. 4A to 4B are diagram showmg a relatmnshlp -
between a bi-phase signal and a wobble signal; "

Figs. 5A to 5E are dlagram showmgATIP information and. . o
bi-phase signal produced from an optical disc having high
density; , |



6 a 23 March 2004 Figs. 6A to 6E are di agram showi ng ATIP information and
anot her bi -phase signal produced froman optical disc havin hi gh density;
Figs. 7A to 7E are di agram showing ATIP information and st#$M e

bi - phase signal produced froman optical disc having high density; Figs.
8A to 8B are diagram show ng ATIP information and still another bi-phase
signal produced froman optical disc having high density; Fig. 9 is a

di agr am showi ng Rifs a6 & BlEtalr@edR{gJMhPshbﬂflﬁg%ﬁmni%&la%%ﬂ arf 3

di agram show ng anot her frame structure of ATI ormati on

i agr am shayoBes! bl Qs el 1aFRoaHOE! 6 ofn AFBEckl QIR AN O 12

is a diagram shovm ng a structure an optica appara us;
is a diagr ¥ structure of an ATIP decoder. DESCRI PTI C]\l OF THE
PREFERRED E ODI VENT™ Next the present invention will be described in

cetan | X ore ESEECTAR e bR Wit AP AN B oo
still another bi-phase signal produced from an optical disc having
high density;

Figs. 8A to 8B are diagram showing ATIP information and
still another bi-phase signal produced from an optical disc having

high density;

T
R

Fig. 9 is a diagram showing a frame structure of ATIP

information;

Fig. 10 is a diagram showing another frame structure of

ATIP information;

Fig. 11 is a diagram showing still another frame structure

of ATIP information;

Fig. 12 is a diagram showing a structure of an optical disc

apparatus; and

Fig. 13 is a diagram showing a structure of an ATIP

decoder.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Next, the present invention will be described in detail with
reference to the drawings. Figs. 1A and 1B are diagrams each _'

partially showing a structure of a write once or rewritable optical

disc (CD-R or CD-RW) 10 satisfying the standard of a compact



S oty

disc (CD-Ror CO-RW 10 satisfying the standard of a conpact 7 23 March
2004 disc. As shown in Fig. 1A the optical disc is forned with .p rooves
PG on its surface to be irradiated with a | aser beam The %é&'ﬁi’c&%r@ PG
are guide grooves irradiated with a light spot of a |laser beam Each
portion between adjacent two grooves is defined as a land LA. As shown in
Fig. 1B, the side surfaces of each pregroove are slightly wobbled (i.e.

serpent i nediscn tAs fsbrownofinsiFig. waye. theowptiealwvalibt eth Fodenedr baghs. a

wobbl e conponent is extracted to produce a wobble signal SWB. The wobble

signal is pregreves PGrtied surfatdeovibbbreadignal withi A8 :36rShégfpr mati on

I ndicating the positional information, i.e. an arbitrary position on the

optical di'Bhe lﬁﬂ‘éig@dv%%omfﬁi%d%u%&é E%o%fvets rﬁﬂﬁﬁfecﬁf\%f\kgffﬂsﬁgﬁg m

optimum for recording are encoded. e wobbl e signa ced in

h | f ; e, wh
The opt ool droer e e SRS N AT ANTrodt % BpBRRRIRC, "

vel oci ty Qlefindd g5 PlAnfAM . AEsABGHRIrOHi AN BSGILE TR folooRIEOT 0OVE

(ATIP) signal as time axis rnformation i s con ner as
o, courel e ptagndnie AN AR ISl pe BRI R o i
ATIP i nforgmtdinl 13,38Nchrppbedin M WobBedakiys echPfaces, a wobble
component 1s extracted to produce a wobble signal SWB. The
wobble signal is frequency modulated. In the wobble signal,
time axis information indicating the positional information, i.e.
an arbitrary position on the optical disc, and a recommended
value of the power of the laser beam optimum for recording are
encoded.

The wobble signal SWB is produced in such a manner that
its center frequency becomes 22.05kHz for example, when the
optical disc 10 is rotated at a standard velocity(ie. at a linear
velocity of 1.2m/s to 1.4m/s). One sector of an absolute time in
pregroove (ATIP) signal as time axis information is constituted in
such a manner as to coincide to one data sector (with 23.52 byte)
after the signal is recorded. The data is written in the optical
disc while the sector of the ATIP information is synchronized
with the data sector.

Fig. 2 is a diagram showing a fran-m structure of the ATIP
information. The first four bits constitute a synchronous signal

SYNC. The "minutes", "seconds", and "frames", which indicate



Fig. 2 is a diagramshowi ng a frane structure of the ATIP information.” The
first four bits constitute a synchronous signal SYNC. The ut e
"seconds”, and "frames", which indicate s 23 March 2004 an g\% %)qll me on
the optical disc together, are constituted by "2 digit BCD'" (8 bits in
total). A cyclic redundancy code (CRC) wth 14 bits are further added. As
a result, the ATI information is constituted by 42 bits in one frame. The
i nf or mat | oﬁ%@gsﬁiufv%@mm?eﬁheaﬂ)p@cai dise tmgmﬁeai‘f atreeconstitutbdaby
optlrrumfor recording is recorded so as to be contained in the tine axis

i nf or mat i onZ2viigik BQ%th(ScbIh&)m;todJaBd £i geclic getlanfkancy codgr(@R(BPach
showi ng a pattern of a synchronization signal SYNC of ATIP information
(herei naf t &ith rkdehits reasfurtherchaddedat i oAspadt eesudt, ATh® ATIP
information) produced by an optical disc of which recording capacity is

not enl ar pefhrmiba¢inT! Bsi ebastithited shpwi nbRisg. irBrone Sfikimet ed The
bi - phase mar ki ng nodul ati on to have a channel bit pattern shown in Fig. 3B

or 3D. Spemfomahftmntd?eethélfémméﬁdbdavame of thalpowb éﬁtlﬂ@%ﬁb? have
a channel bit pattern of "1101000" as shown in Fig. BB when the c anne

bi t i nmedi beely epeedindorthedlify Siénféﬁ&‘&e?&tsboﬁs e Bé’@ér?or 1 SYNC

iIs "0". In this case, the bi- phase signal DBP having a wave own I n

Fig. 3C isthert | dul ati on.
Contrary 1o Ehee e AR A b Hi R S gp SRRy deol?

Figs. 3A to 3E are diagrams each showing a pattern of a
synchronization signal SYNC of ATIP information (hereinafter,

o
R—

referred to as a synchronization pattern of ATIP information)
produced by an optical disc of which recording capacity is not
enlarged. The ATIP information shown in Fig. 3A is subjected
to bi-phase marking modulation to have a channel bit pattern
shown in Fig. 3B or 3D. Specifically, the ATIP synchronization
signal SYNC is made to have a channel bit pattern of "1101000"
as shown in Fig. 3B when the channel bit immediately preceding
the ATIP synchronization information signal SYNC is "0". In
this case, the bi-phase signal DBP having a waveform shown in
Fig. 3C is, produced as a result of the bi-phase marking
modulation. Contrary to this, the ATIP synchronization signal
SYNC is made to have a channel bit pattern of "00010111" as
shown in Fig. 3D when the channel bit immediately preceding
the ATIP synchronization signal SYNC is "1". In this case, the

bi-phase signal DBP having a waveform shown in Fig. 3E is

produced.



SYNC is made to have a channel bit pattern of "00010111" as shown in Fig.
3D when the channel bit imediately preceding the ATIP synﬁgwni Z@tohon
signal SYNCis "I". In this case, the bi-phase signal DBP

wavef orm shown in Fig. 3Eis produced. 9 23 March 2004 After the bi-phase
signal DBP is obtained as descri bed above, the bi-phase signal DBP is
frequency nodul ated as_shown in Figs. 4A and 4B to produce a wobbl e signal
SVB. For exanpl@fternéhet ha-phapeasigrsalyddBIbER shbamed & glesyibedat

hi gh level "H', the bi-phase signal DBP is frequency nodul ated so as to
have a fregbevieythe l3phakersignaAoBPiis fFequedBy mbtmldted ht-ghhesa si gnal
DBP shown in Fig. 4Ais at lowlevel 'T", the bi-phase signal DBP is
frequency imdiige.edScand 4B baveredicequenspbhle 2diakHSWB. a Fegult, a
wobbl e signal SWB having a center frequency at 22.05kHz is produced. In a
hi gh densi¢yanyplesakhdins thef bivpledsd edendlOBRAdedwy ihSFRA| 4A0Rd a3s an
optical disc in a format and/or recording node different fromthat of a
standard chapdeileyebpH'cathdilsicphi I?ma; h Pzad i r ATI P

i nf or rrationxgilg made to be (J}ICiﬁf?]:elraTgﬁtS rorrll P%Eeﬁsgﬁ/\%@?%&%%&guéhgﬁ 3D. In
this mannese a®veN Hdvd he RRigiuhcyi ¢ 2§.%]§}%\?\Esdbﬁﬁv¢xgtﬁlv@i%gfl@ data

is witten, it is possible to easily identify whether the opti disc is
a standar dAtess i fhe PRipKake $i3h IBP gHodaDSH FigPUiALss A $6w level
"L", the bi-phase signal DBP is frequency modulated so as to

have a frequency at 21.05kHz. As a result, a wobble signal SWB

. |
S’

having a center frequency at 22.05kHz is produced.

In a high density optical disc of which recording capacity
is enlarged as an optical disc in a format and/or recording mode
different from that of a standard capacity optical disc, its

' synchronization pattern of the ATIP information is made to be

different from those shown in Fig. 3B and 3D. In this manner,
even if the optical disc is a blank disc into which no data is
written, it is possible to easily identify whether the optical disc is
a standard density optical disc or a high density optical disc of
which recording capacity is enlarged, by way of obtaining the
wobble signal SWB to recognize the synchronization pattern of
the ATIP information.

As the synchronization pattern of the ATIP information
produced by the high density optical disc, a pattern hard to
appear i1n a data series of "minutes", "seconds", "frames", and

"CRC" is used. In this embodiment, the time axis information is

10



whi ch recording capacity is enlarged, by way of obtaining the wobble
signal SWB to recogni ze the synchroni zation pattern of the ?M
i nformati on. As the synchronization pattern of the ATIP i nf 6 ¢hgP04
produced by the high density optical disc, a pattern hard to appear in a
data series of "mnutes”, " seconds”, "frames", and "CRC' is used. In this
enbodi ment, the tinme axis information is 10 23 March 2004 subjected to
bi - phase margeatedrotl hi-pdrasanhaidting nmddelation] randi dtefinatg behween
channel bits as "T", the signal after the bi-phase marking nmodul ation is
consti t ut edihymamatitervalwebwedh chan2el biisese"die, tlas sipaal after
synchroni zati on pattern of the ATIP information produced by the high
density ophecdi-phase magaii@ermotulation” iorcomytitued'sey. al pageeini on,
the synchronization pattern preferably has a good DC balance. In this
pr ef er abl eyEhn et ogi 220N '@‘Hetr@f@re,daélﬁhé\%gﬂ&f&ﬁ atfinthettdi pFase
mar ki ng nodul ated signal at high level "H' as$ "1", and the waverorm
t her eof attHeoWN®VEiforkn 1 nhe t b pao d the
ﬁiforhnaﬁ%)fn p%odutc ghlg@‘e’dﬂé) Hdeﬁélg ltg,f‘fbeighl disc 2

waveformat |ow |level "L" e bi- mar ki ng no signdl "are
uni form y 4 se@xtlandedhe | gi S \ (DSYX, kst [ grated
val ue bet m%ﬁgﬁgtﬁﬁeew\}\g%gf 03r¢1]1 at(ﬁlhi S‘%@%vgg " Ebggf " 1Yhanédt‘aﬁg{0\?fvéve%§m at
Low I'evel syreh®hniz8tidi? Faeen' referably has a good DC balance. In

this preferable synchronization pattern, defining the value of the

bi-phase marking modulated signal at high level "H" as "1", and

S

the waveform thereof at low level "L" as "-1", the waveform at
high level "H" and the waveform at low level "L" of the bi-phase
marking modulated signal are uniformly dispersed, and the
digital sum value (DSV), i.e. the integrated value between the
waveform at high level "H" of "1" and the waveform at low level
"L" of "0" is close to "0".

The synchronization pattern of the ATIP information
satisfying the above-described requirements, that is, having a
good DC balance can be obtained in the following manner. A
pattern to which a 3T waveform having a polarity reversed to the
3T waveform is provided at a top end, middle, or rear end portion
of the ATIP synchronization signal.

Figs. 5A to 5F are diagrams each showing a case where a
pattern to which a 3T waveform having a polarity reversed to the
3T waveform is provided at a top end portion of the ATIP |

synchronization signal. As is the case shown in Figs. 3A to 3E,

11



The synchroni zation pattern of the ATIP information satisfying the
above-descri bed requirenents, that is, having a good DC baé\g%ﬁ C be
obtained in the following manner. A pattern to which a 3T s avi ng
a polarity reversed to the 3T waveformis provided at a top end, m ddle,
or rear end portion of the ATIP synchronization signal. Figs. 5Ato 5E are
di agrans each showing a case where a pattern to which a 3T waveform havi ng
a pol ari t ywhevethedAT8P fweforSatiore kbiowhsimpioig. & jat sabjestedndodsict i on of
the ATIP synchronization signal. As is the case shown in Figs. 3A to 3E
11 23 Mar @ha@@mmkmghmd&mﬁtﬁ@ﬁpth@m@‘@smwmatiﬁrgha'-’sAai Ehanpjedcted to

bi - phase marking nodul ation, the ATIP information has a channel bit

patter n s fiseratterngshbfn Baseds.06BL heBeReans! the! cRahRIhit ey, Phase
. |

"signal DBP having a waveforms jown i n Fig. 5Cis produce ni ng the

| f t - Iq !ﬂ ﬂ $ ’E M | BF . M n 1 n _ll d |
:ﬁelrjgo? attmléo?vil evel ngﬁgg D 1" ,h%%vﬁggg?va‘ye or mro S%'!h%?l}(]ljlnPFfigf gtr@ng??/gnu?s
t h' h | n 1 H - M 11 1 H H d
o ar)" a DRducdd! "DBniRE A AuS DE AR RRHAY Sl DIP AL Rl Per! O
I | | @ n | i [ W B d
50 show t ReVEEeEbeas LY, BB ERY IR Phafedf ARI0W Tl TN 8s F1901her o0

uhere the WwOBAGm LY MEEATIPCIMALREEMNG S B RIER 16901 PP 1A2HhE"

si gnal en the'tch
period of 4T, and at low level "L" in the period of 4T. As a result,

LN

the digital sum value "DSV" between the high level and low level
‘becomes "0", thereby attaining a good DC balance. Figs. 5B and
5C show the channel bit pattern and the bi-phase signal DBP in
the case where the channel bit immediately preceding the ATIP
synchronization signal SYNC is "0". When the channel bit
immediately preceding the ATIP synchronization signal SYNC is
"1", the channel bit pattern and the bi-phase signal DBP are as
shown in Figs 5D and 5E.

Similarly, Figs. 6A to 6E are diagrams each showing the
case where a pattern to which a 3T waveform having a polarity
reversed to the 3T waveform is provided at a middle portion of
the ATIP synchronization signal. Figs. 7A to 7E are diagrams
each showing the case where a pattern to which a 3T waveform
having a polgrity reversed to the 3T waveform is provided at a
rear end of the ATIP synchronization signail.

Alternatively, as shown in Figs. 8A to 8E, it is also possible

to use a pattern to which a 4T waveform having a polarity

12



| medi ately preceding the ATIP synchronization signal SYNCis "1", the

channel

bit pattern and the bi-phase signal DBP are as shgﬁwén LF%@%
rch

and 5E. Simlarly, Figs. 6A to 6E are diagrans each show n

a pattern to which a 3T waveform having a polarity

waveformis provided at a mddle portion of the ATIP synchronization

si gnal .

5D
wher e

reversed to the 3T

Figs. 7A to 7E are diagrans each showi ng the case where a pattern

to which aremensevetorthe AdVisreyefopat ars hysyrvkreeibdtion headeavtthem i s
provided at a rear end of the ATIP synchronization signal. Alternatively,

as shown i ATHPysnf@AnGi®E. iln thislasaessikidl}, the digtal paievaliie which
a 4T waveform having a polarity 12 23 March 2004 reversed to the 4T

wavef or m atD&VBYhebtwerirz thedniglaléesnasld 16® 1eABl Bdcdiresat0"orhelBbiNi S

case as well, the digital sumvaiue "DSV' between the high level and |ow
| evel becogttain®hg 4 boodb) Caidlaieng a good DC bal ance. In the nethod
where each of "m nutes", "seconds", and "franes" is indicated by "2 digit

BCD', the indi cqtd @hd Smleht
seconds and 74 franes". T

Exbue@vhépet@aéﬁeopo% @t SERIHY! Egngnd 59

ere are sone cases where | hformation’capabl e of

| ndi cat§ NG frhlite @O SHACRRYOY “I0MEBEDA fhaSraReAR SRffbRATSS'

Is required for the hig

ensity op

capaci ty. g 2hépositich 3 09U gy afill 59X ohdAs and 74 frames".

There are some cases where information capable of indicating
the position beyond "99 minutes and 59 seconds and 74 frames"
1s required for the high density optical disc having a large
recording capacity. To satisfy such a requirement, as shown in
Fig. 9 for example, 28 bits are allocated to a region of a physical

frame number (PFN), and 10 bits are allocated to a region of CRC.

‘In this manner, it becomes possible to show the absolute position

on the optical disc by use of the wobbles formed therein even if it
is a high density optical disc. |

Furthermore, it is also possible, for example, to allocate 24
bits to a physical frame number region, and to allocate the
remaining 14 bits to a region of an error correcting code (ECC).
In this case, the high density optical disc is formed to have a
specific synchronization pattern of the ATIP information

different from the synchronization pattern of the ATIP

information of a standard density optical disc when the error

correcting code is used. In this manner, it becomes possible to

identify whether the optical disc is a high density optical disc or a

13
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Fig. 9 for exanple, 28 bits are allocated to a region of a physical frame
nunmber (PFN), and 10 bits are allocated to a region of CRC Mg b@%@
manner, it becones possible to show the absol ute position %% i ¢ cal

di sc by use of the wobbles fornmed therein even if it is a high density
optical disc. Furthernore, it is also possible, for exanple, to allocate 24

bits to a ghysical franme nunber region, .and, o allqgcate.the rennining 1,4
bits to a NATUEREOHLCEL AIFC By FédedRipingthe i Mtmidationaserme i gh
density optjigal disg.is. fornmed to have a specific .synchronizatjqn pattern
of the ATI(Ff ﬁa@ é‘mﬁf il&?ormaﬁlepem r@m BABLE pHEYS,: dhilga 'S@npgamlﬁermf the
ATIP infqgrmation, of st andar Sit tical disc_when the error
correcti né‘@@ﬁ’e which .tWﬁeph%&gg@ﬂ‘éi/ﬁ&é Héc seeerged simp|tdia epticrhtify
whet her thi. optical disc is a high density optical disc or a 13 23 March
2004 stan -optical disc by recognizing the synchronization pattern of
the ATIP information. At the same_ tine, it is also possible to know which
bet ween CRC and lEcthesabewerdescribedheaset onsl positional infbemation is
above-descri ped case, one positional information is indicated by ATIP
i nf or mat i dmdicated by AEIP Anfornttionl in orte feama. soAltematioely itnid cat e
one piece of positional information by ATIP information in a plurality of
frames. Fialsolpossilledtagimahicatboshegpidee edsposittonabnnfpiresation by
positional information is '

ATIP information in a plurality of frames. Fig. 11 is a diagram

showing the case where one piece of positional information is

R—

indicated by ATIP information in two frames. At least one of the
synchronization pattern in either the first frame - r the second
frame is made to have a pattern different from the
synchronization pattern of a standard density optical disc. At
-the same time, the first frame has a synchronization pattern
different from the synchronization pattern of the second frame
(except for the reversed polarity). As the synchronization
pattern of the high density optical disc different from the
synchronization pattern of a standard density optical disc, a
pattern to which 8T waveform having a polarity reverse to a 3T
waveform such as shown in Figs. BA to 5E to 7A to 7E, or a
pattern to which 4T waveform having a polarity reverse to 4T
waveform such as shown in Figs. 8A to 8E is used.

In this case, as shown in Fig. 11, the synchronization
pattern in the first frame is made to have a channel bit pattern of |

"11101000", and at the same time, the ATIP synchronization

14



e

I ndi cated by ATIP information in two franes. At |east one of the -
synchroni zati on pattern in either the first frame r the sec g%m S
made to have a pattern different fromthe synchronization g a
standard density optical disc. At the sane tine, the first frane has a
synchroni zation pattern different fromthe synchronization pattern of the
second frane (le_xcept for the reversed polarity). As the synchronization
pattern ofsighalingtheleesongd frainenis diadedid hevena dhamnehdit pattern
synchroni zation pattern of a standard density optical disc, a patternto
whi ch 3T wdVafldn@deoN. ngThepchanitel bitveatie riooof" Bl 100067 o5 differbngs shown
in Figs. 5Ato 5Eto 7Ato 7E, or a pattern to which 4T waveform having a
pol arity rfevm sthe elmnebvsitopatserch 851 BODPOOO! roFi "GOO BALLD" &F tEeused.

In this case, as shown in Fig. 11, the synchronization pattern in the

first frakTIP infdeniatibayveyachronishtio SRALAPON thb stalddQ3@Wnsigpd at
the sanme tine, the ATIP synchroni zation 14 23 March 2004 signal in the

d f 1i t ' y 0’ h
Shannel | poptical tde. L THhendoret M AptibAl Mst QL B IdeliiftdDag dne
a ort rn ot . _ o . ot
pat v "1yl oRARQIIER! oy b1 ko an o gt o
can be id rihé]iﬁﬁn%%t?o%ﬁimeilﬁnaiﬂ%‘n?ﬁ% 'ﬁ&g;lx ?p%ﬁ:' oﬁ f'lgé%c%ohg%'f% ce the

first fra as a synchroni zat'ion pattern eren rom e
second fr3fan be recognized that one piece of positional information is

indicated by information M1, M2 in two first and second frames

3
J
respectively.

As described above, the high density optical disc is formed
to have the synchronization pattern of the ATIP information
different from that of the standard density optical disc. In this
‘manner, 1t can be easily identified whether the optical disc is a
high density optical disc or a standard density optical disc. In
addition, the high density optical disc is formed to have a pattern
different from that of the standard density optical disc, the
position on the high density optical disc can be enlarged and
indicated by. the bits allocated to the ATIP synchronization signal
and after in a method different from a method where an absolute
time is indicated by "minutes", "seconds”, and "frames" which are
respectively indicated by "2 digit BCD", for example, in a method
employing a 2-bit binary code.

Next, a structure of an optical disc apparatus to which an

optical disc 10 is mounted will be described with reference to Fig.

15



It can be recogni zed that one piece of positional information is indicated
by information ML, M2 in two first and second franes respe vel

descri bed above, the high density optical disc is forned gé Ng%y%q?gs
synchroni zation pattern of the ATIP information different fromthat of the
standard density optical disc. In this manner, it can be easily identified
whet her th pt,t‘gKa di sc |s a high densit optlcal di sc or a standard
densi ty opf cal Laiesoptigal abigret l@n;tsmpenaéeddmsmt;ateptatca spexifiesl f or ned
to have a pattern different fromthat of the standard density optical

di sc, the Velasity ohyorm tsmindlgh meber tyeaionc&2.di sEheaspandéel aiged and

I ndi cated by the bits allocated to the ATIP synchroni zation signal and

after in aseﬁinhnd28| stf drBrEnfhooopara‘ae ttilmh m@éx@lamsd)i@l tb erotiiterat o
i ndicated by "m nutes”, "seconds", and "franmes" which are respectively

i ndi cat ed spyedifiatd g’leﬁoﬁ@?' by hwpmcﬂl@pdlﬂvmg QEIHH@SD prpvideddran? abi t
is

bi nary code. Next, a structure of an optical c apparatus to which an

optical disgiridid mcmmnﬂmmgi sedifod 23 R hith wilhbeed eseribed nterg. 15 23
March 2004 12. The optical disc 10 is operated to rotate at a specified

velocity by a spThdl eptivadr dssclins Z2radigtsPiwille 2hQer B@ﬁiﬂ% 32 is

driven to operate the optlcal disc 10 to rotate at a specified velocity by

SBS%PSLG Vﬁl}lﬁ@&%%lﬁg ea?ﬁ@g]%t?Wl’ﬂ@E id emRted Fragh U Plcd] pitREpSect i on
30 in the optical disc apparatus 20. The laser beam is reflected
S by the optical disc 10, and is applied to a photodetecting section
' (not shown) in the optical pickup 30. The photodetecting section
is constituted by a split light detector and the like, and produces
a voltage signal in accordance with a reflected light through
photoelectric conversion and current-voltage conversion, and
‘then provides the resultant voltage signal to an RF amplifying
section 32.
The RF amplifying section 32 produces a reading signal
SRF, a focus error signal SFE, a tracking error signal STE, and a
wobble signal SWB based on the voltage signal from the optical
pickup 30.  The reading signal SRF, the tracking error signal
STE, and the focus error signal SFE produced in the RF
amplifying section 32 are provided to a clock generating/servo -
controlling section 33. The wobble signal SWB is provided to an
ATIP decoder 34.

The clock generating/servo controlling section 33 produces

a focus controlling signal SFC for controlling an object lens (not

16



The optical disc 10 is irradiated with a | aser beamin a controlled |ight
anmount which is emtted froman optical pickup 30 in the o h%%% |~SC
apparatus 20. The laser beamis reflected by the optical drsc and is
applied to a photodetecting section (not shown) in the optical pickup 30.
The photodetecting section is constituted by a split |ight detector and
the li ke, and produces a voltage signal in accordance with a reflected

li ght thr slgpiwnplodtthel eptidad wiekwas Si0cbassd snthensupplicalfoceseersion, and

then provides the resultant voltage signal to an RF anplifying section 32.

The RF anplighyl §FEesd that3hdlsicbeam 1eddcuded ghal reéﬁzfdir?%?/\%?%f error
as

signal SFE, a tracking error signal STE, and a wobble signal ed on

the vol t agé shengptivadmdise D! CBhenpi Ek&Préulthlie fhead! eg]gghgr@ﬂgﬂo%mﬁ

the tracking error signal STE, and the focus error signal ced in

the RF  ampbhhYiSBCSRSE E@d-toﬁtﬁepdﬂveqéggtOﬁt%'ﬁécgggﬁg%iﬁ{é ervo

controlling section 33. e wobbl e signal 'S IS provi o an’ P

decoter otloghecHankinpress OB AR IR RO SR PHACRIPSS ©
Lo ch 200foshayling! o b PRSI o iR SRHE SRR HBRL F, G
of the oppigalaldhitkdd b Hhsdd'od &3 ts%pﬁgau%rggﬂ{ﬂé)léli'f& signal

STE so that the laser beam is applied to a center position of a
-~ desired track.

The driver 35 produces a focus driving signal SFD based
on the supplied focus controlling signal SFC. At the same time,
the driver 35 produces a tracking driving signal STD based on
the tracking controlling signal STC. The produced focus driving
signal SFD and the tracking driving signal STD are supplied to
the actuator (not shown) of the optical pickup 30. Based on the
focus driving signal SFD and the tracking driving signal STD,
the position of the objective lens is controlled to focus the laser
beam to a center position of a desired track.

The clock generating/servo controlling section 33 conducts
asymmetry compensation and binarization of the supplied
reading signal SRF to convert it into a digital signal as a rea'ding '
data signal DRF. The resultant reading data signal DRF is
supplied to a data processing section 40. At the same time, the
clock generating/servo controlling section 33 produces a clock

signal CKRF synchronous with the digital signal obtained as a

17



signal SFCis supplied to the driver 35. At the sane tine, the clock

generating/servo controlling section 33 produces a tracking nt r%@‘}i ng
signal STC for controlling the object |ens of the optical %?@%{ﬁy' based

on the supplied tracking error signal STE so that the |aser beamis
applied to a center position of a desired track. The driver 35 produces a
focus driving signal SFD based on the supplied focus controlling signal
SFC. At t Heesadieof ithe comwersioner Tte prestutentaclode kigmadr GERF sisgnal
STD based on the tracking controlling signal STC. The produced focus
driving stignastusphednto the datalprogedsing sgesiogndd. STD are supplied to
the actuator (not shown) of the optical pickup 30. Based on the focus

driving signal JrDaasititidre, thebok %ﬁ@f@ﬁn@/géwo ehBtrolhagpesitiban of

the objective lens is controlled to focus the | aser beamtoa center

posi ti on B3 aldespredutesck slddciteskinensicald NESER e&aeﬂﬂg Bhesect i on

&
33 conducts asymmetry conpensation and gi narization o? tﬁe sup

readi ng si ita PRick Vi hte AL n@ids ' [ dat a
G gnal DR T rar PactrPaa0 B tubbe iY@ 14 b diebeBoal B (e Sptaa M 0F

process! QLG 46! {100 e/t phevaRTEnL 'tHy 1486 IRGAGKHORAEAUISTNA

controlling section 33 produces a C al

digi tal sikgnaly @l REYIAREAILAR M £RA0E ortiichiRly BGeRENVorRROT The
sled section 36 drives a sled motor (not shown) based on the sled
- controlling signal SSC to operate the optical pickup 30 to move in
a radial direction of the optical dise 10.
The ATIP decoder 34 to which the wobble signal SWB is
supplied has a structure as shown in Fig. 13. The wobble signal
SWB is supplied to the bandpass filter 341 in the ATIP decoder
34. The bandpass filter 341 limits the band of the wobble signal
SWB in such a manner that the wobble component is taken out
from the wobble signal SWB. The resultant wobble signal SWB
1s supplied to the waveform shaping section 342.
The waveform shaping section 342 binarizes the wobble
signal SWB. The signal DWB, which is a binarized wobble
signal, is supplied to the wave detecting section 348.
The wave detecting section 343 demodulates the signal
DWB to produce a bi-phase signal DBP. At the same time, the
wave detecting section 343 produces a clock signal CKBP

synchronous with the bi-phase signal. The resultant bi-phase

signal DBP and the clock signal CKBP are supplied to the
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al so-supplied to the data processing section 40. In addition, the clock
generating/servo controlling section 33 also produces a sl C l'1ing
signal SSC for operating the optical pickup 30 to nove in %9P@5$Q%kﬁ
direction of the optical disc 10 in the state of preventing the | aser beam
from being applied beyond the position defined as a result of tracking
control. The sled section 36 drives a sled notor (not shown) based on the
sled contaddresy deicpdihgSS@tiondbtate the optical pickup 30 to nove in a
radial direction of the optical disc 10. The ATIP decoder 34 to which the

wobbl e signal SVBhes acklmudls etbdodling SlecUivnir 844s denwdulatEs othd 3hi-The
wobbl e signal SWB is supplied to the bandpass filter 341 in the ATIP

decoder ' BhiasdheigiedBBP fidinel tBE1clddl Isiphite ORTIDho! BeoniBhl ansi onal

SWB in such a manner that the wobble conponent 1s taken ou e -

b SIS sty gh oA SR 08 SR

(he vobbl e (Mo B ianele R ngleof ol askinsdilte,

S0l o0, eI B e 0N TP DR BIOEOE MDA BRI,

AP 5 TSRO G B Bl [BRARUSYY Pl ot
information signal DAD is supplied to the controlling section 50.

The ATIP synchronization_detecting signal FSY, and the clock

| signal CKBP synchronous with the bi-phase signal DBP are
supplied to the spindle motor driving section 23.

The data processing section 40 conducts EFM

demodulation for the reading data signal DRF. At the same
‘time, the data processing section 40 conducts error correction by
employing a deinterleave processing, a cross interleave reed-
solomon code (CIRC), and the like using a RAM 41 therein. The
data processing section 40 also conducts an error correction by
employing a descramble processing, an error correcting code, and
the like. The data signal after the error correction is stored in a
RAM 42 accommodated in the data processing section 40 as a
buffer memory, and then, is supplied as a reproduction data
signal RD to an external computer and the like through an
interface 43.

The data processing section 40 takes out a subcode from

the signal which has been subjected to the EFM demodulation to
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23 March 2004 address decodi ng section 344. The address decodi hg section

344 denodul ates the bi- phase signal DBP using the clock sigﬂ%ggﬁﬁ to
4

produce an ATIP information signal DAD. In addition, the a

codi ng

section 344 detects the pattern of the synchronization signal of the

resul tant ATIP information signal DAD to produce an ATIP synchronization
detecting signal FSY. The ATIP information signal DAD is supplied to the
control | i the sgnalratteaTi®kbypdubhheasibeodettdmiafgori gnad £SY, and

the clock signal CKBP synchronous with the bi-phase signal

DBP are

suppl i ed stgnaé EXBQdl e wigiralv DG ast sapied The the aconteelsimg
section 40 conducts EFM denodul ation for the reading data signal . At
the same sectimn t3& daAt threosassé ngrsectthend4@acprdessSirgs reefetion r40ti on by
enpl oying a deinterl eave processing, a cross interleave reed- sol onon code
(CIRC), aniktebes tthkeframedspnBalbAlzAtienesindhFSZafalns esensl neftesct i on

40 al so conducts an error correction by enploying a descranbl e processing,

an error ¢her eBFM cedrlulitdon! heudd kesugpHedat ¢hei 9datedfd®r fehmer ror

correction is stored in a RAM42 accommodated in the data processing

section 4@vas , d i i Py
data si gngl R}%‘%Igﬁgfﬁﬁé%[%gﬁgll Ié%%p&% Z;Hé, aﬁgﬁ%ﬁyﬁgﬁe&{ F}ﬂr%%ﬁgfl]

43. The dgtg processing section 40 takes out a subcode from

gpﬁr&(ﬂi&gi on

an 1nterface

The spindle motor driving section 23 uses the ATIP

Qe

AN

synchronous with the bi-phase signal DBP which are

. synchronization detecting signal FSY and the clock signal CKBP

supphied

from the ATIP decoder 34, when a signal is recorded in the

optical disc 10. Contrary, the spindle motor driving section 23

uses the frame synchronization signal FSZ supplied from the

data processing section 40 to produce the spindle driving signal

SSDP for operating the optical disc 10 to rotate at a desired .

velocity, when the signal recorded on the optical disc 10 is

reproduced. The spindle driving signal SSD produced in the

spindle motor driving section 23 is supplied to the spindle motor

section 22, thereby operating the optical disc 10 to rotate at a

desired velocity.

Furthermore, when the recording data signal- WD is

supplied to the data processing section 40 from an external

computer via the interface 43, the data processing section 40

temporality stores the recording data signal WD in the RAM 42

therein. In addition, the data processing section 40 reads the
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the signal which has been subjected to the EFM denpdul ation to 19 23 March
2004 render the signal after taking out the subcode therefrg%n%ﬁz@d
signal DSQ The signal DSQ is supplied to the controlling i . At
the sane tinme, the data processing section 40 detects the frane

synchroni zati on signal FSZ of the signal after the EFM nodul ati on, and
supplies the detected_frame synchronization signal FSZ to the spindle

mot or dri \Hiegedetecordar duka ssignal eWibt anddendodpssettinon 2peesfisdt he
ATI P synchroni zati on detecting signal FSY and the clock signal CKBP
synchr ono@eakprh fonmak,- piade asldnan BEfroxhi edrreceisgppbied fokr emrbhe ATI P
decoder 34, when a signal is recorded in the optical disc 10. Contrary,

t he spi ndlaerrectionito thegreentding @3ta signal WI.r afthedathrnmiceaking si gnal
FSZ supplied fromthe data processing section 40 to produce the spindle

driving sisprdion SEbRlsorcompdnets pgotbssionts sathdhs CIRC entollzhg phda

desired velocity, when the signal recorded on the optical disc 10 is

r epr oducedEFMenspl uilditéodrio/ predsicenawiSEe Jibedi chwi ﬁnﬂ@ugﬁxgizéyf[;ﬁe ot or

driving section 23 is supplied to the spindle notor "~ sectio er eby

oper at i ng wiiteopiiged DWSgo $Ret Writel &8 finhtifes: city.

Furt her nor e, anatngthe recordi ng 5ata Si éjr?gll - 1%%%&;5&@2%% led to the data

processing sect Phe 4QvteM npeialdhg section 37 produces a laser
driving signal LDA based on the supplied write signal DW, and

supplies the laser driving signal LDA to the laser diode of the

N
\

oet”

optical pickup 30. The write compensating section 37 corrects
the signal level of the laser driving signal LDA based on the
power compensating signal PC supplied from the controlling
section 50 which will be described later. The correction of the
signal level of the laser driving signal LDA is conducted in
accordance with the characteristics of the recording layer of the
optical disc 10, the spot shape of the laser beam, the linear
velocity at which the recording is conducted, and the like. As a

a result, the power of the laser beam output from the laser diode of
the optical pickup 31 is optimized, the éignal is recorded in the
optical disc.

A ROM 51 is connected to the controlling section 50. The -
controlling section 50 controls the operation of the optical disc
apparatus 20 based on the program for operation control stored
m the ROM 51. For example, the controlling section 50 |

identifies whether or not the optical disc mounted to the optical

21



conputer via the interface 43, the data processing section 40 tenporality
stores the recording data signal WD in the RAM 42 therein. %&@ﬁ’q}d%&cd on,
the data processing section 40 reads the 20 23 March 2004 s? 61rdi ng
data signal WD and encodes it in a specified sector format, and add an
error correcting code for error correction to the recording data signal

WD. The dat.a processing section 40. also conducts processings such as CIRC
encodi ng &A8C #EppRFadulatson thughr albnsity wptiealsidisel oPWa astchredepid i es t he
wite signal DWto the wite conpensating section 37. The wite

conpensat degaiby vipdacal dpsoframsthe bgsehrotization pagbern dFtaddIPn t he
supplied wite signal DWW and supplies the laser driving signal LDA to the
| aser di odnf@ﬁma}bmncmgh@dlDﬂE@ﬁﬁedemrwﬂh@PﬁDdeélg3i¢Ctth 37
corrects the signal level of the laser driving signal LDA based on the
pover conpeltitidmatlse ¢oaitrElisgppictish IO BUPIAICPR EMh#d10si g Rl CIA 50
which will be described |ater. The correcti on of the signal” |level of the
laser dri vorthescloekl gbRArasi ' 8 t Anigh
characteristics of tﬁe recorxﬁggwgﬁytgP%ﬁg%%%a ’dlalél?:i %Cﬁor}ftﬁglspot

shape of bienhRESTBORAShel d8td ReRE sﬂ% ﬁgbﬁmrﬁaog@iaf%g |a‘a fEE Yeldly?g IS

conducted, and the like. As a “result, power aser beam out put

from the besdbrifydaeothe (i PeritRl e URE IS SIBRIDIEA pidfudlnal 1o

recorded in the
in the data processing section 40, or based on the result of

clarifying the recording and reproducing position which is

~
R

indicate by the ATIP information signal DAD supplied from the
ATIP decoder 34. As a result, the data is recorded or reproduced
in compliance with the standard density optical disc or the high
density optical disc. In addition, the controlling section 50
produces a power compensation signal PC based on the
information about the value at which the recording laser power
indicated by the ATIP information signal DAD is set, and
supplies the power compensation signal PC to the write
compensating section 37. The controlling section 50 also
supplies a c.pntrol signal CTC to the RF amplifying section 32.
Upon receiving the control signal CTC from the controlling
section 50, the RF amplifying section 32 conducts an on-off
control for the laser diode of the optical pickup 30, and, in order
to lower the laser noise and the disturbance exerted to the
reading signal, superimposes a high frequency on the laser beam.

When the signal is recorded in the optical disc 10 shown in
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A ROM 51 is connected to the controlling section 50. The - controlling-
section 50 controls the operation of the optical disc appaﬁéw%@r{?ﬁased
on the program for operation control stored in the ROV 51. | e,
the controlling section 50 identifies whether or not the optical disc
nounted to the optical 21 23 March 2004 di sc apparatus is a high density
optical disc or a standard density optical disc fromthe synchronization
pattern offighel AByPusenbir tine i eptisalrdiscDapranatiis @0, bhet keobllPidecoder
34. In addition, the controlling section 50 supplies a control signal CTA

to the cl cetegbadrto iregogarive thetsyohé¢hnonszxtionnpadteandod tdenWPIP si gnal

CTB to the data processing section 40, based on the result of identifying

the kind ahfoimedion byrtha ATTR deabdesZ34r odtiend the syitcldahmiptasessi ng
section 40, or based on the result of «clarifying the fecording and

repr oduci ltjlﬁltlbeﬁht bfnthbi ATTES inifoeieaienbyitt ie B ifiedorwRetRBrstgaal DAD
supplied fromthe ATIP decoder 34. As a result, the data is recorded or

r epr oduce@pticalc diBt ii8ng chis faéﬂsqtﬂ(ggﬂaé@ digesor % geah@drdi ®hQfyt he

hi.gh density optical disc.” I n addi the contr Ing section 5

roduces r en | ' t.h ) L.on out the
\F/)al ue at > i %ﬂt h‘g%?gco%grﬁll%gg?ﬁ%ogxg?ﬁﬁlsn | gglflédﬁ%?/h%éﬁf) i %ﬁ%r mat i on
si gnal DARL a S WD B : r ' [ . t he
wite conoorrBRing Rectibhl ] aliffed T FRRIBREEEH She it dite
from the ATIP information, thereby starting to write the signal

.. from the desired position. Based on the result of the
identification, the controlling section 50 supplies a controlling
signal CTB to the data processing section 40. Upon receiving
the controlling signal CTB, the data processing section 40
conducts encode processing, for example, error correction and
encoding in compliance with the kind of the optical disc.
Furthermore, the controlling section 50 supplies a controlling
signals CTA and CTC to the clock generating/servo controlling
section 33 and the RF amplifying section 32 respectively to give a
servo gain and an RF amplifying gain in compliance with the
kind of the optical disc.

When the signal recorded in the oﬁtical disc 10 is
reprodﬁced, the rotation of the optical disc 10 is controlled based
on the reading signal SRF. In the controlling section 50, the
position from which the signal is to be reproduced can be clarified
based on the signal DSZ of the subcode produced based on the
reading signal SRF. By use of the information as to the position
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supplies a control signal CTC to the RF anplifying section 32. Upon
receiving the control signal CTC fromthe controlling sectg€@¥ﬁg?%ﬁge RF
anplifying section 32 conducts an on-off control for the | r of
the optical pickup 30, and, in order to |ower the |aser noise and the

di sturbance exerted to the reading signal, superinposes a high frequency
on the laser beam_  Wen the signal is recorded in the optical disc 10 shown
in 22 23%@th ob the signa) iséo dve treprsshuced, dmiragabam ea2be t he
wobbl e is detected to recogni ze the synchronization pattern of the ATIP

i nf or mat ikgRdy thlernativelypdin the EonfiroHengysebtiom z50) db ipailser n of
the ATIP information, it is identified whether the optical disc is a high
density dpessible diosread a sigaalafromens degiraptpositich Iy iBaseifydngt he
result of this identification, the controlling section 50 clarifiés the
posi ti on e thiebpufi the dipsicalf rdcim;t@ndAﬁlmfym%nahéosigﬁdnle&@hﬂiﬁgart ing
to wite the signal fromthe desired position. Based on the result of the
i denti fi qaosidron tesecb oty thei ATIPeniforin Afiopahidebyacsetioltiklg Bgchsi gnal
CTB to the data processing section 40. Upon receiving the controlling

si gnal Ci®ndtlitueat QIMBEQQdS@ﬁtﬂMréQuItC@ﬂQ&éhﬁi@@ﬁg%@kﬂﬁ&%ﬁi ng, for
e Kin

exanpl e, error correction and encoding in conpliance"wth th of the

optical dilgs opthedl eseoigd the fégul&obfidlarﬁﬁqhgg@héosg&gﬂ h 88 d3n

controlling signals CTA and CTC to the cl ock“geferatin ervo 'congrol i ng
position, as is the above case where recording is conducted.

The frame structure of the ATIP information having the

Vel
—

synchronization pattern and the ECC above has been described
only for the purpose of exemplification, and does not limit the
present 1nvention thereto. In addition, in the above
embodiment, it is identified whether or not the optical disc is a
high density optical disc or a standard optical disc in formats
and/or recording modes different from each other. It would be
obvious that the identification of the optical disc is not limited as

to 1ts recording capacity.
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section 33 and the RF anplifying section 32 respectively to give a servo
gain and an RF anplifying gain in conpliance with the kind &@tge% tica
di sc. When the signal recorded in the optical disc 10 is r%% , the
rotation of the optical disc 10 is controlled based on the reading signal
SRF. In the controlling section 50, the position fromwhich the signal is
to be reproduced can be clarified based on the signal DSZ of the subcode
produced based on the reading signal SRF. By use of the infornmation as to
the position 23 23 March 2004 from@pagMsEhe signal is to be reproduced,
desired data can be read. Alternatively, in the controlling section 50, it
is also possible to read a signal froma desired position by identifying
the kind of the optical disc and clarifying the signal reading position
based on the ATIP information, and by controlling each constituent elenent
based on the desul Ambpitimitdisy whithecdn mbroduct recoqdingaopeiratioand t he
result of clarifying the signal reading position, as is the above case

where regolfiRP whi ngﬂfsri h TR i |t i on
havi ng tﬁ'glr slync réﬁﬁz t oﬁgﬁla tzlrl{r”f; an?ﬁ%@%@@%@éﬁsﬁe@ﬁ @ggﬁbed
only for the purpose of exenplification, and does not |limt the present

~ i nvent i oBreREeRigradiatedwithon light spetabove enbodinent, it is identified
whether or not the optical disc is a high density optical disc or a
standard opti Gfer#ifiCal Ryr¥HMrfization pattern of a signal obtained by

reading the positional information of the optical disc is different

£
v from a synchronization pattern of an other optical disc in a

different format and/or recording mode.

2.  An optical disc 'according to claim 1,
wherein, defining a minimum channel bit of a signal obtained by
reading the positional information as “I”, the synchronization

pattern has a pattern with “3T” or more.

3.  An optical disc according to claim 2,

wherein the synchronization pattern is set to have a DSV of

“Q.

4.  An optical disc according to claim 2 or 3,

wherein the synchronization pattern has either one of
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and/ or recording nodes different fromeach other. It would be obvious that
the identification of the optical disc is not limted as tg 'Mai r rdi ng
capacity. 24 23 March 2004 CLAIMS 1. An optical disc which %\ %}1 ct
recording operation and in which positional information is enbedded in its
guide grooves irradiated with a |light spot, wherein a synchronization
pattern of a signal obtained by reading the positional information of the
optical disc is different froma synchronization pattern of an other
optical di i 1 IR E 21810 [ di . i cal

di sc accgrhﬁlfer{g&f %fc‘fy’élrim ?T\t{ﬁéﬂ;i’n, I eﬁﬁfﬁgqgoﬁn’nfﬁruﬁﬁgﬁlﬁéﬁl %igf a

si gnal optii ned by reading the positional information as "T", the
synchronl‘l tfdn- pattern has a pattern with "3T" or nore. 3. An optical

di sc according to claim2, wherein the synchronization pattern is set to
have a DSV of 4. An-optical disc according to claim2 or 3, wherein the
synchroni zati on pattern has either one of 25 23 March 2004 patterns of

"3T+3T+ 1T+ 1L, "JT+3T#3T¢ AT", "1T+ 1T+3T+3T"  and, "4T+4T".
. g }&n optlcaI (fisc according to any one of the preceding

claims, wherein the positional information is expressed in a form in

compliance with the synchronization pattern.

S’

6.  An optical disc according to any one of the preceding
claims,
wherein the optical disc has a recording density higher than

the recording density of the other optical disc.

7.  An optical disc according to any one of the preceding
claims,
wherein the other optical disc has the positional information
synchronized with a single frame based on the synchronization
pattern, while the optical disc has the positional information
synchronized with a plurality of frames based on the

synchronization pattern.

8.  An optical disc capable of conducting recording
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5. An optical disc according to any one of the preceding clains, wherein
the positional information is expressed in a formin conpl] | t he
synchroni zation pattern. 6. An optical disc according to anég%&h\(’%&o?he
preceding clains, wherein the optical disc has a recording density higher
than the recording density of the other optical disc. 7. An optical disc
according to any one of the preceding clains, wherein the other optical
disc has the positional information synchronized with a single frane based
on the sypehadbh? ahidorRBtisphs giid Erbbfe® bl Rhicih ht GdOR i onal
informatign synchroni zggﬁwithga pl urgﬁ)ty ogb#‘@hrres ggggggon%e
synchroni zatj on ttern, 8. An optjcal _di apabl e of conducting recording
26 23 WWiﬂcbmﬁgﬁb%?ﬁf}%ﬁ’rmuegnﬁﬁ?mbﬁffMde grooves for guiding a |ight
spot in which positional information is enbedded, wherein the positional
i nformation | wheretndér pysittibhl hiforthiation deraraeebbywabhitaes f i ed
nodul ati on node, and the positional information has a specifie
synchronjzat i [ | 1N diing_a synghronization pattern diffepent from
2 eynontia B8 Bhavesh WY 5" kB BRGRRL G SRR e T he
positional information recorded in the other optical disc, having a
positional information has a specified synchronization signal

including a  synchronization pattern different from a
synchronization pattern of a synchronization signal included in the
positional information recorded in the other optical disc, having a
recording density lower than a recording density of the optical disc,

by the specified modulation mode.

9. An optical disc according to claim 8, wherein the other

optical disc is formed based on a standard of a compact disc.

10. An optical disc according to claim 8 or 9, wherein the
positional information is embedded in the guide grooves by a
wobble signal obtained by further frequency modulating the

positional information signal which is bi-phase modulated.

11. An optical disc according to any one of claims 8 to 10, |

wherein defining a minimum channel bit of a signal obtained by
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recording density |ower than a recording density of the optical disc, ‘by

the specified nodul ation node. 9. An optical disc according l.aim.8,
wherein the other optical disc is forned based on a standar%‘fS @\a@a%@ﬁpact

disc. 10. An optical disc according to claim8 or 9, wherein the

positional information is enbedded in the guide grooves by a wobble signal
obt ai ned by further frequency nodul ating the positional information signal
whi ch is bi-phase nodul ated. 11. An optical disc according to any one of

clai e 8régdity wher poRitdehkD Refcinihfionnagheapnel (Hi tsﬁﬁcﬁréhﬂiﬁﬁoﬂbt ai ned
by 27 23 March 2004 reading the positional informtion as T,

synchronl z i 0 attern_has either one of, patterns. of T+ T+ T+
1T+3T+3?§‘%F"1 E"f@ 1 RIS T ong g oL T.Ratterps  of optsi iré" par at us
capabl e of using plural kinds of optical discs each of mhlch can conduct

r ecor di n§1ToREHBT-ohT” eGP+ dT-HET-eBTT ,nahddek 4571 i ohal information
enbedded in its guide grooves and readable by irradiation with a |ight
spot, and each of which includes synchronization pattern that is obtained
by reading the positional information and is made to be different fromthe
synchroni zation pattern of the other tical discs in accordance with
their format ARd/ oAy epsicail ey smpara aipsibig: ofaupiisg planal i nf or mati on
readi ng device for reading the

kinds of optical discs each of which can conduct recording
operation, each of which includes positional information embedded
in its guide grooves and readable by irradiation with a light spot,
and each of which includes synchronization pattern that is
obtained by reading the positional information and is made to be
different from the synchronization pattern of the other optical discs
iﬁ accordance with their format and/or recording modes,
comprising:
a positional information reading device for reading the
B positional information; and
an identifying device for identifying the kind of the optical disc
- by recognizing a synchronization pattern of a signal obtained in the

positional information reading device.

13. An optical disc apparatus according to claim 12,
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posi tional information; and an identifying device for identifying the Kind
of the optical disc by recognizing a synchronization patte i,gna
obtained in the positional information readi ng device. 13.££hﬁ%ﬁﬁ?qgﬁ di sc
apparatus according to claim 12, 28 23 March 2004 wherein the identifying
device identifies the optical disc as an optical disc having a recording
density higher than a specified recording density when the synchroni zation
pattern is "3T+3T+1T+1T", "1T+3T+3T+1T", "1T+1T+3T+3T", or "4T+4T". 14. An

optical ¢ilfcredaPaRAL E@eﬁﬁgﬁ]{r%r We\ﬁ%_ecH&émi?%gorth@zoﬁﬁéépedisgp%i ng a

position clarifying devic clarifying t position Irradiated with a
i ght spot from.a signal obtained [n th ositional information peading
device, @R ndise Hayng o‘ﬂare‘é‘P%i%icﬁF‘g}lg&i %’égﬁﬁﬁrm?@sat P ?ai on

irradiated with the [ight spot based on the result of the identification

the optiratordlings. density optiloat dithe appaiehtsnBeadsdi nghditeghai isl2, 13
or 14, wherein a reproduced signal is processes based on the result of

i denti fyi { oal « P4 ' i Appat, I scanni ng
first andébgg?oiﬁ'c}oﬁ%?i’caﬁggé‘ggﬁ@lﬁn’l f’;ﬁifﬁﬁ*{s@rr’e ](')r%&\%%}&;or r epr oduce
data in or fromthe first and second optical discs, the first and second
optical discs capable of conducting recording operation and fornmed with

14. An optical disc apparatus according to claim 12 or

13, further comprising a position clarifying device for clarifying the

Pt N
v )

|
p—

position irradiated with a light spot from a signal obtained in the
positional information reading device,
wherein the positional clarifying device clarifies the position
irradiated with the light spot based on the resuit of the
identification the optical discs.
15. An optical disc apparatus according to claim 12,
) 13 or 14, wherein a reproduced signal is processes based on the

result of identifying the optical discs.

16. An optical disc apparatus for scanning first and second
optical discs by a light spot to record and/or reproduce data in or
from the first and second optical discs, the first and second optical |

discs capable of conducting recording operation and formed with
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29 23 March 2004 gui de grooves for guiding the Iight spot in which
positional information is enbedded, the positional inforna%%g&ggﬁgﬁﬁ
recorded into the optical discs by wobbling the guide groo

speci fied nodul ation node, and the positional information recorded in the
first optical disc having a synchronization signal including a
synchroni zati on pattern different froma synchronization pattern of a
synchroni zation signal included in the positional information recorded in

t he secoguidpt igtabovess dohaguidingr eber diglit depoitt inl oxBicht Redsigiorasdor di ng
density of the first optical disc, conprising: a reproducing device for

ot 1y PATPIRERIT Ty CATHAAER: sethSr B ol indHp Ron Bine KstPrded °° '

synchroni zation pattern included in the optical information read fromthe
first aniheeébedoppicat alisdsshy. waebblittg thei gaideligrooappabptaspeifiedi ng to
claim 16, wherein the second optical disc is fornmed based on a standard

of a conpasquths n i [Sﬂj rdi LAl 16 or
17, %20 25 SAT R B0, FRAET AR 4R o BRI 60 PRGN AL The
gui de gr.ooves by \r%bbl si.gnal obtained hy further frequency. nodul ating
t he posi flfﬁﬁappit%ﬁjr Sfomayiggal a wsyBhronizatipasesignal including a
synchronization pattern different from a synchronization pattern of
a synchronization signal included in the positional information
e recorded in the second optical disc having a recording density lower
than a recording density of the first optical disc, comprising:
a reproducing device for decoding the wobbled positional
information; and
an identifying device for identifying the first and second

optical discs by recognizing the synchronization pattern included in

the optical information read from the first and second optical discs.
17. An optical disc apparatus according to claim 16,
wherein the second optical disc is formed based on a

standard of a compact disc.

18. An optical disc apparatus according to claim 16 or 17,
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nodul at ed. 19. An optical disc apparatus according to claim116, 17 or 18,
wherein, defining a m ninum channel bit of a signal obtai negawt% cﬂfd%ﬂi ng
the positional information as "T", the optical pattern has “either one of
patterns of "3T+3T+1T+1T", "1T+3T+3T+1T", "1T+ 1T+3T+3T", and "4T+4T". 20.
A recordabl e optical disc having guide grooves with optically readabl e
positional information enbedded therein, wherein, defining a m ninum
channel bit of a signal obtained by reading the positional information as

R theWsﬁ/é}%tho' at.d iRt Egn Laed.by i t he
posi tional 1ntor %lfél n&élﬁlas a g{él??@frnr#twnﬁ?hEQS%ggaﬁggeqnﬂFHiagg% dabl e
optical disc according to_claim20, A wherein the synchronization pattern of
t he recoftR®Yes og?)f cal wabkhle; ssignal; cohtaisesl pby ofurther ziregnemexn 2004
22. A recordabl e optical disc according to claim?20 or 21, wherein the

synchr OniTZ@dlhl;Htiﬁgt tRen pAsitiahel I fefraadtiono I%Ii%ﬁ@lll @itsiehhas Qﬂfrpﬁéséat terns
of "3T+3T+ 1T+ I T, "IT+3T+3T+ I T", "1T+ 1T+3T+3T", and "4T+4T"'. 23. A
recordabhe (ﬁpii C di sc according to any one of clainms 20 to 22, wherein

t he posi Y gaf]-e "ormation of the recordable optical disc is expressed in
a formin conpliance with the synchronization pattern.

19. An optical disc apparatus according to claim 16, 17 or
18, wherein, defining a minimum channel bit of a signal obtained
- by reading the positional information as “T”, the optical pattern has
either one of patterns of “3T+3T+1T+1T”, “1T+3T+3T+17”,

“1T+1T+3T+3T”, and “4T+4T”.

20. A recordable optical disc having guide grooves
with optically readable positional information embedded therein,
wherein, defining a minimum channel bit of a signal obtained by
; reading the positional information as “T”, the synchronization
pattern of the signal obtained by reading the positional information

has a pattern with “3T” or more.

21. A recordable optical disc according to claim 20,
wherein the synchronization pattern of the recordable optical

disc is set to have a DSV of “Q”.
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. 24. A plurality of optical discs, conprising a recordable optical -disc
havi ng gui de grooves with optically readabl e positional

enbedded therein, and an other optical disc, wherein a sync%?&%ﬁgﬁﬁﬁén

pattern of a signal obtained by reading the positional information of the

recordabl e optical disc is different froma synchronization pattern of the

other optical disc in a different format and/or recordi ng node. 25. A

plurality of optical discs according to claim24, wherein said recordable

optical disc 92, a gefddirdadbleasptieabdc agbotdin Qotdlaﬁﬁ 28%r 236. A
plurality of optical discs according to claim24 or wherein ' the

positional inf matl of the recordabl e gptic disc is ress

Formin conpl PHEMRE sRRCEsABIFRCE Ra Uk wﬁir*a@lfcf%ﬁe SSfiabl e
optical disc. 27. A plurality of optical discs according to claim 24, 25 or
26, wherdisc t hasr eanedadf] epatiicinsl of st3PasTa ey rfti DT 8T+liTher t han
the recording density of the other optical disc. 28. A plurality of optical
di scs accpfgnq\g_grla,_@eﬁy Qﬂaﬂt Jrai ns 24 to 27, wherein said other optical
di sc has positional I rif or mat | on synchroni zed with a single frame based on
its synchronization pattern, while the recordable optical disc has its

positional information synchronized with a plurality of frames based on
its

23. Arecordable optical disc according to any one of claims

20 to 22, wherein the positional information of the recordable

-~ ' ..\
p—

optical disc is expressed in a form in compliance with the

synchronization pattern.

24. A plurality of optical discs, comprising a recordable
oi)tical disc having guide grooves with optically readable positional
information embedded therein, and an other optical disc,

wherein a synchronization pattern of a signal obtained by

) reading the positional information of the recordable optical disc is
different from a synchronization pattern of the other optical disc in

a different format and/or recording mode.

25. A plurality of optical discs according to claim 24,
wherein said recordable optical disc is a defined in any one of

claims 20 to 22.
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synchroni zation pattern. 29. A plurality of optical discs according t o ‘any
one of clains 24 to 28, wherein the other optical disc is % pﬂ@ Qﬁﬁed on
a standard of a conpact disc. 33 23 March 2004 30. A plura of —opti cal
di scs according to any one of «clains 24 to 29, wherein the positional

i nformati on of the recordable optical disc is recorded by wobbling the
gui de grooves by a specified nodulation node, and the synchroni zation
pattern of the recordable optical disc is different fromthe

synchroni Za_t' 28. paAtlsmagggor S ﬁ%’éﬁ 528 c%raaﬂ agahy@adofrg]she

positional in OI’ITB.tIOI’l e ot her opt cal

speci fied nodul ati on m)de 31. p urallty opti cal Ccs accqrding to
clai m 30, wheVW&iareimdhsaR 1tmra¢f\ 'Elpﬁlnof Ehﬁﬁ’ﬁ’é@ﬁ@ﬁbf%oﬂ‘}@ ui de

grooves by a wobbl e si gnal obtained by further frequency nodulating the

posi ti ondisc isérpressed a1 f fedmnin @bmghanc@mm thedyyradlecbnidatiodppar at us
according to any one of clains 11 to capabl e of operating wth the

optical disc of Qhe 0 10 and 20 to 23 or with each of the
P ur o 1 «fabfertyof Be Y3RoblaBIE bRfick disst "ot e 24 to 31, 34

27. A plurality of optical discs according to claim 24, 25 or
26,
wherein the recordable optical disc has a recording density

higher than the recording density of the other optical disc.

28. A plurality of optical discs according to any one of
claims 24 to 27,
wherein said other optical disc has positional information
synchronized with a single frame based oﬁ its synchronization
Y pattern, while the recordable optical disc has its positional
information synchronized with a plurality of frames based on its

synchronization pattern.

29. A plurality of optical discs according to any one of
claims 24 to 28, wherein the other optical disc is formed based on a |

standard of a compact disc.
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OPTI CAL DI SC AND OPTI CAL DI SC APPARATUS ABSTRACT OF THE DI SCLOSURE The -

obj ective of the present invention is to facilitate to ideg%y{g her or
not the optical disc is a optical disc of which recording é”iht

enl arged. A synchronization pattern of ATIP information enbedded i nto

gui de grooves irradiated with a Ilight spot is nade to be different between
a high density optical disc and a standard density optical disc of which
recording capacity is not enlarged. Specifically, while the

synchroni zation pattern of the standard density optical disc is made into
"3T+1T+1T+3T" (where "T" represents a mni mum channel bit of a signal

obt ai ned byr drn Ltio J nfor.,mati on synchroni zation pattern
of the high d 5| tg‘ ﬁld& BFQP }Cg'ﬂ,éggs Er?f%f&&le&@ra{%@ﬁw ‘?fgr exanpl e.
By reading the ATIP information and recognizing the synchronization
pattern tleneo4 to29an be easily and quickly identified whether the
optical disc has a standard density or a high density. Fig. 5A-5E

wherein the positional information of the recordable optical
disc is recorded by wobbling the guide grooves by a specified

moduiation mode, and the synchronization pattern of the

recordable optical disc is different from the synchronization pattern

S—

of a synchronization signal included in the positional information
recorded in the other optical disc, by the specified modulation

mode.

31. A plurality of optical discs according to claim 30,
wherein the positional information is embedded in the guide
grooves by a wobble signal obtained by further frequency
) - modulating the positional information signal which is bi-phase

modulated.

32. Apparatus according to any one of claims 11 to 19,
capable of operating with the optical disc of any one of claims 1 to
10 and 20 to 23 or with each of the plurality of optical discs of any

one of claims 24 to 31.
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OPTICAL DISC AND OPTICAL DISC APPARATUS

ABSTRACT OF THE DISCLOSURE

The objective of the ‘present invention is to facilitate to -

| identify whether or not the optical disc is a optical disc of which
_'reéordingl capacity is enlai-ged. A synchronization pattern of

- ATIP information embedded into guide grooves irradiated with a

light spot is made to be different between. a hlgh density optical

disc and a standard density optical disc of which recording

| capacity is not enlarged. Specifically, while the synchronization

‘pattern of the standard density opticéxl disc is .made into

"ST+1T+1T+37" (where "T" represents a minimum channel bit of

‘a signal obtained by reading a positional information), the

synchronization pattern of the high density optical disc is made

'into "IT+IT+IT+IT" for example. By reading the ATIP

information and recoghizing the synchronization pattern thereof;
it can be easily and quickly identified whether the optical disc
has a standard density or a high density.

Fig. 5A-5E

35



