16 July 2004 DATA RECORDI NG MEDI UM DATA RECORDI NG APPARATUS AND METHOD,
AND DATA REPRODUCI NG APPARATUS AND METHOD BACKGROUND OF THE | NVENTI ON
Field of the Invention The invention relates to a data recoleiuly20Gdedi um
data recordi ng apparatus and nethod, and data reproducing apparatus and
met hod which can be applied to a plurality of kinds of optical discs

having, for exagple ’Rﬁéﬂﬁﬁ@%ﬁﬁ?ﬁf& B ACRU PN d REEARALEY. Bl e

Rel ated Art |n récént years i'sc as recordi ng medi um of

| arge capacity g%&%)ﬁj‘ Qﬂhﬁ‘ng?ﬁvﬁbwﬁ\%%{JcEWG REVER Lrus RN S ﬁE@'Hb%ad 0“' y

di scs such as (Conpact Di'sc ich music informati on has been

recorded, CD-ROM in which daggckeroBneomRUtgl Nag/rpeemyr ecorded, and the
like. In those optical discs, a sub-code having eight channels (P, Q R

S T, U V, Wridisi prepHedrdegethen W th audio data or the like, and tine
information of the audio data or digital data has been recorded in data of
72 bits in the Q channelthéelhentérneionf eefattiesn tond uttelsa secabdahgte tine
as a reproduction el apsed tine fromthe head of a recording area on a CD
or the like; awediaumeldrtiaer¢cordifgl appedatiase dnv anefovedenapdaslaga
reproduction elapsed time fromthe head of each nusic piece or each index.
Those tine i nttePmadusing BOREBEAar prdodedhpskivhilgh earidaebgrrhd edi gits

inaformat (referred to as an_NSF
to a plurality of kinds of optical discs having, for

example, different recording densities.
Description of the Related Art

In recent years, an optical disc as a
recording medium of a large capacity has been being
developed. For example, there are read only discs such
as CD (Compact Disc) on which music information has
been recorded, CD-ROM in which data for a computer has
been recorded, and the like. In those optical discs, a
sub-code having eight channels (P, Q, R, 3, T, U, V, W)
is prepared together with audio data or the 1like, and
time information of the audio data or digital data has
been recorded in data of 72 bits in the Q channel.

The time information includes: an absolute
"time as a reproduction elapsed time from the head of a
recording area on a CD_of the like; and a relative time
{elapsed time in a movement) as a reproduction elapsed
time from the head of each music piece or each index.
Those time information is BCD (Binary Coded Decimal)

coded by two digits in a format (referred to as an MSF



| 16 July 2004 format) in which a mnute (MN), a second (SEC), and a frane
nunber (FRAME) are used as units. In the ordinary CD, one second
corresponds to 75 franmes and the absolute tinme within a rdéghif2h a

00m n00secOOfranme to a 99m n59sec74franme can be expressed (however, -
according to the standard of the. CD, the absolute tine is set to be

shorter than @rmEithUties)ksmildh CASe Pitd haEy ROM skhese tigi:) | n{egnation
shows address information of the digital data. In recent years, optical

di scs in whi clirdakanug®e Dl MAME e ONcesedabd nfikew i tablihe and the |ike
such as WORMtype (Wite Once Read Mostly) CD-R (CD- Recordable),

rewitabl e-typedfRaky CCH- Kewr i deeddre] , cande spbrdki ke Naveardeens bewdg put
into practical use. In those discs, recording address informati.on called
ATI P (Absol utbeTilsollmter d-igroovicdhis 4 regmeacyromdal ated and expressed
by a BCD expression by the MSF format into a guide groove (pre-groove)
wobbl ed by a 9PménORaeedrfmasie 20 05 $omins hsgh7dénsimey copt itsal disc in
which a capacity and a density of the optieal disc as nentioned above are

increased i s S¥PERFFPIIRORSIET n aFrOFRAFREt Lo Thet REardgr derisithe opt i cal

di sc, inconvepnjen ocgur in the case where the conventional absol ute
time expresston %geuégﬁéiyqﬁ Gidne AS¢s toanber spreter than 80

minutes). In case of the CD-ROM, those time
information shows address information of the digital
data.

In recent years, optical discs in which data
can be written once, data is rewritable, and the like
such as WORM-type (Write Once Read Mostly) CD-R (CD-
Recordable), rewritable-type CD-RW (CD-Rewritable), and
the like have been being put into practical use. 1In
those discs, recording address information called ATIP
(Absolute Time In Pre-groove) is frequency moduléted
and expressed by a BCD expression by the MSF format
into a guide groove (pre-groove) wobbled by a sine
waveform of 22.05 Hz.

A high densiﬁy optical disc in which a
capacity and a density of the optical disc as mentioned
above are increased is strongly demanded in the market.
In the high density optical disc, inconvenience ocCccurs
in the case where the conventional absolute time
expression is used as it is. That 1s, under the

absolute time expression of up to 99minb59sec74frame, it

2



absolute time expression of up to 99m n59sec74frame, it 2 16 July 2004 is

i npossible to cope with a high density disc having a |arge capacity. To
sol ve the above problem in case of the high density disc,1€ hdy 28@4 of tine
i nformati on which can express addresses of a |l arge capacity is considered.
The tinme information differs fromthe time information recorded on the

existing disc.Jdt. i y t ces a t] dhe tnme
i nformation oﬁjh%f eﬁgﬁ%ﬁ%%ﬁ%%t%6£§i§?£ﬁi%egﬁghasekggﬁ§:?ﬁg éﬁ%%@‘ r%
properly exeCl;{_t‘.j__EfQI;e E%bd%ﬁﬁﬁpje, al though the tinme information is usually

di splayed, it 1S desirable that the tinme information of the high density

di sc can be displayed byra J@thod:Mbesgbyeaprbpebhndigf didd erengg from
that of the display of the tine information of the existing disc is small.

To pronptly exdeut @dWsda8sSEiSsc) tthé ukBPOft 8ifnet OnfFapi@dicy ormkeiah

di scrimnation of the type of disc about whether the disc |loaded in a
reproduci ng apparairedss addoesearyfdastangeachpghidgndisty optical disc
or the like, or the like, That is, unless the type of disc can be

di scri m nat ed cpmisddetreda dBrpdud me | yf prosesenofiiffea sr dowmddrhert dre
optical disc, it is unknown how to set internal processes or dedicated
har dware of tA8iggPatdins nAfeide@pendtbn enéstipgeddpcdi sdt Terefore, the

nunber of trials ) ,
necessary that processes at the time when the time

information of different formats exist mixedly as
mentioned above are properly executed. For example,
although the time information is usually displayed, it
is desirable that the time information of the high
density disc can be displayed by a method whereby a
feeling of difference from that of the display of the
time information of the existing disc is small.

To promptly execute processes, it is
important to rapidly make a discrimination of the type
of disc about whether the disc loaded in a reproducing
apparatus is an ordinary disc or a high density optical
disc or the like, or the like. That is, unless the
type of disc can be discriminated prior to a
demodulating process of data recorded on the optical
disc, it is unknown how to set internal processes or
dedicated hardware of the apparatus which depend on the
type of disc. Therefore, the number of trials
increases and a necessity of performing a troublesome

disc discriminating process occurs. To avoid such a

3



i ncreases and a necessity of performng a troublesone disc discrimnating
process occurs. To avoid such a 3 16 July 2004 situation, a nmethod of

di scrimnating whether the optical disc is the conventional6 dilg20@% the
hi gh density optical disc or the |like without increasing a burden on the
reproduci ng apparatus is strongly demanded. OBJECTS AND SUMVARY OF THE

I NVENTION It is, therefaore, an object of the invention to provide a data
recor di nG AR datBethadhodi AdSsphairaindmrdetherhbbe epiblerdt alisc is

r epr oduci apparatus_and met hod ich are effective when they are applied
to a caséﬂghé$%“ﬁ¥%%gpaﬂtd%?ﬁd§”73$h?iH%g@nﬁ@PﬁéfYoﬁPB%C%Hdgé%%e§re%h§t

m xedl y. ;Aggor di 0. irst aspect of the_jnvention, there is rovi ded a
disc-sha&é&grggggg?%glﬁﬁifﬁﬁﬁﬁnamgwgﬁePnPBrﬁh?iSﬁpfgdd?%ﬂﬁnﬂ%ﬁ”ﬁ§aﬁ 18
recordi ngihargal, hasgdeqn a CD format, wherein the nediumhas a sub-code
area in which a sub- code as additional information is recorded, the
sub-code area has a Q channel for recording address information which
shows a recording position of the information which is recorded on the

di sc- shapedECasordiDngUNBHRYNOENGHENChVERBI@Rsol ute tinme informati on shown
by each unit of "hour", "mnute™, "second”, and "frame", and the Q channel
is defined on the bEsi $sef ther&dfegr mah abika: zerfo- daka af@ehtikn heoQ
channel has an AHOUR area in which tinme information shown by the "hour"
unit in PREVABSoRUtEREE neecordigrnanedin,s detar dedording apparatus and

method, and data reproducing apparatus and method which are
effective when they are applied to a case where different kinds
of time information or addresses exist mixedly.

According to a first aspect of the invention, there is
provided a disc-shaped recording medium in which information is
recorded by a recording format based on a CD format,

wherein the medium has a sub-code area in which a sub-
code as additional information is recorded, the sub-code area has
a Q channel for recording address information which shows a
recording position of the information which is recorded on the
disc-shaped recording medium and includes absolute time
information shown by each unit of "hour", "minute”, "second", and
"frame", and

the Q channel is defined on the basis of the CD format
and a zero-data area in the Q channel has an AHOUR area in which
time information shown by the "hour" unit in the absolute time

information is recorded.



4 16 July 2004 According to a second aspect of the invention, there is
provi ded a data recordi ng apparatus for recording main data and tine

i nformation acconpanied for the main data into a recordi ng 16ndidi 2084
conprising: identifying neans for identifying a type of the recording
medi um data converting neans for outputting the tine information and
switching a format of the tine information which is outputted in .
accordance with theSSAFE1BE FRedr 8RN FEPREEI Of thantnvedddesi n§heeanss f or

recording_the ti,nme information. outputted frogmthe data converting neans
t oget her%vﬂotV ﬁd?ﬂear’ré*qarjfa d%?tcs?rgﬁpg PEBaF%E%? di%ﬂﬁ REAPEM NIRRT nd3td Prfht a

converti uts first address information which is expressed by a
first fo;%?fgtge q%%??@%g%n%i %%Ccfmg aéllf:% %%F natlheaﬁ?flgeccgarjf@ ajdﬂﬁoesi irﬁ‘f:%‘ﬁﬁzﬁ‘q on
whi ch i s expr@ssed, v Angecond format different fromsaid first format and

converts one of said first and second address information to the other in
accordance w th thedeypergi{ngai feadLCofdl NG JBQk ¥ nyhey e E‘lﬁ@l dyfi r%ge
ho by

address information includes” absolute tine inforimation s each unit
of "m nutretordisee@ddim; and "frame" and said second address information
i ncl udes absolute tine information shown by each unit of "hour", "m nute",
"second", and "frammta5 converting means for outputting the time

information and switching a format of the time information which
is outputted in accordance with the type of the recording medium;
and

recording means for recording the time information
outputted from the data converting means together with the main
data into the recording medium,

wherein sald data converting means outputs first
address information which 1is expressed by a first format
corresponding to a CD format and second address information
which is expressed by a second format different from said first
format and converts one of said first and second address
information to the other in accordance with the type of said
recording medium,

wherein said first address information includes
absolute time information shown by each unit of "minute",
"second", and "frame"” and said second address information
includes absolute time information shown by each unit of

"hour", "minute", "second”, and "frame.



16 July 2004 According to a third aspect of the invention, there is
provi ded a data recording nethod of recording nain data and tinme

i nformati on acconpanied for the main data into a recordi ng tediyzg04
conprising the steps of: identifying a type of the recording nmedi um
converting tinme information in a first format in the tinme information
which is expressed by a plurality of different formats into tine _
information in a seEETEBENEP di Fhér@nespedm of hehd | insterftdomat thare is

accordance w,th the type of the recording _nedium, and recording the
converte&”?ﬁﬁgegnﬁoﬁﬁggiSﬁc?ﬁﬁ%ﬁ%émeWQqq1Oﬁlﬁ?Qﬁﬁ Igai'@ in g tBhéntedidi ng

expr o5sed By - PRt TP et e FBa CHEP for RO S BEBAtR | me
infornatQQH¥&@ggggi§hgﬁﬁ£§§sgg: by a second format different from said

first format are ~“outputt and one of said first and second tine

information is conweitedknl o the othernLi PELL 190 N correspondence
to the type of said rééorgin% %E iun1mhgrein %éﬁ%ﬂ¥ rst address information

includes absol ute ddri®ritihgr Fakk0on nFROME: Dyn €880 UNE - Qf FIB Mt e'n the
"second", and "frane" and said second address information includes
absol ut e timee infbemgal bnwsbohniby eepebssid t bof a 'Hloue i tyMofut® tferent
"second", and "frame. 6 16 July 2004 According to a fourth aspect of the
i nventi oformhggeinto time information in a second format different from
the first format in accordance with the type of the recording
medium; and
recording the converted time information together with
the main data into the recording medium,
wherein in said converting step, first time
informatioh which is expressed by a first format corresponding
to a CD format and second time information which is expressed
by a second format different from said first format are
outputted, and one of said first and second time information
is converted into the other time information in correspondence
to the type of said recording medium
wherein said first address information includes
absolute time information shown by .each unit of "minute",
"second", and "frame" and said second address information

includes absolute time information shown by each unit of

"hour"”, "minute", "second", and "frame.



provided a data recording nmethod of recording main data and tine

i nformati on acconpanied for the main data into a recordi ng nmedi um
conprising the steps of: identifying a type of the recordi ri§ Jayd2004

form ng selected tine information in the time information which is
expressed by a plurality of different formats in accordance with the type

h di i .and di the f d ti i nformati on toget her
i th the main dat e OES THe P cRoF ATHE: (RSt RheF&F nLPYERiad f SRAFAGLSt op.

with the nmin datain

one of fEg?ﬁihkgeaah%%grg@&&?@i%%iﬁgkﬂgﬂ‘3 H%%%Edi% aﬁghra%F%ﬁgggttime

correspo gto format and second ti me infor

expr essed Pprfat $6& OhdnyaPBEqdEhS enpn 0 ﬁgignéérétrgéﬁyayhgiﬁeg utted

in correspondence to thé type of sald recording nedi um efern sard first

time i nf ayomptdienng nehsidasabsekute time information shown by _each_ unit of
"mnute", "second", and "frame" and said second tine information includes

absolute time infddemitidpishonnipe edchheniéc®fdihowediumpi nut e”,

"second", and "franme. According to a fifth aspect of the invention, there

is provided a dat &ampngducieigcappar atinge f oinfepnadicei ngia reter di Bre

mediumin which main data and tinme information acconpanied for the main

data havé BeERaEEeBr deuiChcodsr | SkPEESIafbntiv yiangphesmkitior cifdent Ffgient a

e M e L L A N L S A R I
recording the formed time information together with the

main data into the recording medium

wherein in said forming step, one of first time
information which is expressed by a first format corresponding to
a CD format and second time information which is expressed by a
second format different from said first format is outputted in
correspondence to the type of said recording medium,

wherein said first time information includes absolute
time information shown by each unit of "minute", "second", and
"frame" and said second time information includes absolute time
information shown by each unit of "hour", "minute”, "second”, and
"frame.

According to a fifth aspect of the invention, there is
provided a data reproducing apparatus for reproducing a recording
medium in which main data and time information accompanied for
the main data have been recorded, comprising:

identifying means for identifying a type of the

recording medium;
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in the recordi ng nedi um denodul ating neans for switching a format of the
time information outputted fromthe pickup neans in accordance wth the
type of the recording medium and reproduci ng neans for reptotiic2et or

di splaying the tine information outputted fromthe denodul ati ng neans
wherein said denodul ati ng neans outputs first address information which is
expressed by a first, format corresponding to a CD format and second

addr ess i nf or mat i oPLHBN TRaNS o kPE e5SRALNY Ehasdeidivy imdorRetdpR{ speprddd om
said first fpormat_ _and converts one of said first and second address

i nf or mat i'on “"F nt T4 "Gt REFL'dldr ess i nformation in correspondence to the
type of said recordj Ly wherein said.first addpess .information

i ncl udes absol ute eﬁﬁgﬁﬁgkéﬁﬁa ?%%Ssﬁ%ﬁms VAR i O{Waurﬁﬁiﬁgg,tlme
"second" ; £ 1 ae;, [ d SS..J r.mat i i nel S
absolutelp?ggm?%#ornﬁ??%ﬂtgﬁogﬂﬁﬁgggagﬁggﬁﬁtﬁ%éﬁgf%%ﬂ%gcggdﬁ?%%téggﬁ the

“second” typBdoff fidd®recBRilf JhYEOQdAccording to the invention, an
expansion of an expression of the time information, a recording of

di scrim nation inf ofepaicdBihggatedindg the FHepeoldOEn®! ort Neiddik&ingr fihe

| i ke can be perfornmed by using an area of a relatively |ow'significance
anong ar &asei hnfdringt ivhe oatol t ieah dlromnf be ndncoinlhasndaesarisecor ded. I n the
case where a plurality of kinds of data recording nedia can be reproduced,
the probl em such tWaerehe disgl dgmodulating means outputs first address

information which is expressed by a first format corresponding
to a CD format and second address information which is
expressed by a second format different from said first format
and converts one of said first and second address information
into the other address information in correspondence to the
type of said recording medium,

wherein said first address information includes
absolute time information shown by each unit of '"minute",
"second", and "frame" and said second address information
includes absolute time information shown by each unit of

"hour", "minute", "second", and "frame".
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of the time information exist m xedly can be avoi ded. The above and ot her
objects and features of the present invention will becone apparent from
the follow ng detailed description and the appended cl ai ns!16 Julyt 2004ef er ence
to the acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
bl ock di agram showi ng a whole construction of a disc drive to which the

rame formi in e D FiAf % UG KEnaRe e e hoPam For CEERPAL NG o

iming~ a

format of a Sog, r&%é#@%' g 3 D Fh - Jégfe;gmgtisge”gt 5%&@1%@ Jor

explaining a a su -code in A an are “schematic

di agrans for g i mati c
di agram f or e>?§1 alﬁr%hgr{%ii%r%ﬁ?ﬁ@ %ﬁfén ?re?:%%)]é?%gsf Blﬁﬁa?lgc %%ﬁs% Fig.

7 is a schematdne diagr amf oFhexp] b Nk&g b@n% EXPbersiopyofisan gakgo e tine
inthe first enbodiment of the invention 8 is a schematic diagram

for explaini ngf an @xEisEd O Déwa@l@rbﬁﬂi@&ﬁcél aRohg talaeasemnd:hlejmml ment
of the invention; Fig: 9 is a schematic diagramfor explaining

the additional information has been recorded. 1In the

case where a plurality of kinds of data recording media

can be reproduced, the problem such that the displays

of the time information exist mixedly can be avoided.

The above and other objects and features of
the present invention will become apparent from the

following detailed description and the appended claims

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a whole
construction of a disc drive to which the invention is
applied;

Fig. 2 is a schematic diagram for explaining
a frame format in a CD;

Fig. 3 is a schematic diagram for'ekplaining
a format of a spb—code frame in a CD;

| Fig. 4 is a schematic diagram for explaining

a format of a sub-code in a CD;

Figs. 5A and 5B are schematic diagrams for
explaining a Q channel of a sub-code;

Fig. 6 is a schematic diagram for explaining

7



an expression of an absolute tinme in the third enbodi nent of the
invention; Fig. 10 is a schematic diagramfor explaining a format of a
sub-code in the third enbodi nent of the invention; Fig. 1118 &w2@@hematic
di agram for explaining an expression of an absolute tine in the fourth
enbodi mrent of the invention; Fig. 12 is a block diagram showi ng the first

exanpl e of a regarding F¥Hfﬁ%€e6§e%2%§bRbn? invention is applied; Fig.

13 is a bl ock diagram show ng exanpl e of the recording

apparatus to which the ginyenjion iss@apehhedc Bi8grhh ifora ek i mgram
showing the third exanple of the recording apparatus to which the

invention is appld:gtieddibn 16t i $n aabbotktdi agmamishaewengitha fourth
exanpl e of the recording apparatus to which the 8 16 July 2004 invention is
applied; Fig. el®dd et ack thagtamsbbvhpng an exanple of a reproducing
apparatus to which the invention is applied; and Fig. 17 is a bl ock
di agram showi ng a constRiuzt i ®nisfaanckemaplie dfi agraits Eare ol aig by
reproduci ng apparatus to which the invention can be

an expression of an absolute time in the second

embodiment of the invention;

Fig. 9 is a schematic diagram for explaining
an expression of an absolute time in the third
embodiment of the invention;

Fig. 10 is a schematic diagram for explaining
a format of a sub-code in the third embodiment of the
invention;

Fig. 11 is a schematic diagram for explaining
an expression of an absolute time in the fourth
embodiment of the invention;

"Fig. 12 is a block diagram showing the first
example of a recording apparatus to which the invention
is applied;

Fig. 13 is a block diagram showing the second
exémple of the recording apparatus to which the
invention is applied:;

Fig. 14 is a block diagram showing the third
example of the recording apparatus to which the
invention is applied;

Fig. 15 is a block diagram showing the fourth

example of the recording apparatus to which the



appl i ed. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The first

enbodi nent of the invention will now be descri bed hereinbelow. Fig. 1 shows
an exanple of a construction of an optical disc player as ¥ Julegd@tuci ng
apparatus in the first enbodiment of the invention. Reference nuneral 1
denotes an optical disc such as a CD. The optical disc 1 is rot:ated by a

spi ndl e nntorf%véﬁkfgﬁifgﬂaﬁgffg§;3 irradiates a |aser beamto the
optical disc 1, receives the "reflection light, obtains a read signal on

the basis of the receiW@ﬂgfef$eﬁ§iQHblbghtdi@@@dﬁ”ﬁﬂdﬁﬁh%h@nr@ﬁﬁmp&égna
to an RF (Radio Frequency) anplifier 4. An intensity of the |aser beamis
optim zed by ajf APGepAst0fd CaPoses t @entbolvhichott ishawnyen ThenREs
anplifier 4 perfornms a process such as a gain control or the like to the
suppl i ed read egimgniadd; Amaut put of the RF anplifier 4 is supplied to a
servo circuit 5 and an EFM denodul ating circuit 6. 9 16 July 2004 The EFM
denodul ating circuit 6 pekForhd bs dehbdakadiingrgmbcdsxvisyd r@sponding to an
EFM (Eight to Fourteen) nodul ation perforned tao.the recording data in the
case where t hEUHRIMLIRE O 78 exapplancdufpdi s ofraFer &M deRBdul ati ng
circuit 6 is supplied to a sub- code denpdulating circuit 7 and a CIRC
error correcti?ﬁﬁQQQWQiﬁq WPIFRLEF RECeFROF e GRFe dIRP G PR uT 8 8P8ecodes

applied.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The first embodiment of the invention will
now be described hereinbelow. Fig. 1 shows an example
of a construction of an optical disc player as a
reproducing apparatus in the first embodiment of the
invention. Reference numeral 1 denotes an optical disc
such as a CD. The optical disc 1 is rotated by a
spindle motor 2. An optical pickup 3 irradiates a
laser beam to the optical disc 1, receives the
reflection light, obtains a read signal_on the basis of
the received reflection light, and supplies the read
' signal to an RF (Radio Frequency) amplifier 4. BAn
intensity of the laser beam is optimized by an APC
(Automatic Power Control) (not shown). The RF
amplifier 4 performs a process such as a gain control
or the like to the supplied read signal. An output of
the RF amplifier 4 is supplied to a servo circu;t 5 and

an EFM demodulating circuit 6.

9



a CIRC (Cross Interl eave Reed Sol onon Code) encoding wth respecte..to an
out put of the EFM denodul ating circuit 6 and fornms error corrected
decodi ng data. A process of the CIRC error correcting circlf4ulB206
executed while transmtting and receiving data to/from a nenory 9. An
output of the CIRC error correcting circuit 8 is supplied to a~data
interpolating circuit Ihe BRM didmodul £f pofatingudicr Guipke r¥& ey for ns an
i nterpolating process to the output of the CIRC error <correcting circuit
8. An out put cEmpligladtiang ipargod atdmge spordinglOoi snsEppl i(@dghd a&d A
converting circuit 11. The D/A converting circuit 11' D/ A converts the
out put of t heFaardeem) emesivatd tiigpn ape v rngad, tohthebyeconddnd wpta imto an
anal og signal for driving a construction (not_shown) for %gherating an

audi 0 sound f £Bf SPS&kSNSTSH e IRtdCHhddbSEpht LFng CP- THE SR reuit
5 forns a tracking error . si |, a focusing error signal,, a spindle error
signal, and tR F%ﬁeﬁ5¥IQﬁ?éﬂgi%?%ﬁgt%kr%ﬁgﬁuﬁ of Fﬁgpiéefthﬂﬁy 4 RF
anplifier 4. The trackin r.ror signal d_focusj error signal are

Suppli ed to t FE0SHERRI At £ Bt Shi "o PP SFGRA S ARmpi%d 1o

(he 5Pl TBAGEusE o0 e Bk e bospnkoBak chiR. AN gD 3
state. a CIRC (Cross Interleave Reed Solomon Code) encoding
with respect to an output of the EFM demodulating
circuit 6 and forms error corrected decoding data. A
process of the CIRC error correcting circuit 8 is
executed while transmitting and receiving data to/from
a memory 9. An output of the CIRC error correcting
circuit 8 is supplied to a data interpolating circuit
10. The data interpolating circuit 10 performs an
interpolating process to the output of the CIRC error
correcting circuit 8. An output of the data
interpolating circuit 10 is supplied to a D/A.
converting circuit 11. The D/A converting circuit 11
A D/A converts the output of the data interpolating
circuit 10, thereby converting it into an analog signal
for driving a construction (not shown) for generating
an audio sound from speakers or the like and outputting
it.
The servo circuit 5 forms a tracking error

signal, a focusing error signal, a spindle error

signal, and the like on the basis of the output of the

10



The sub-code denodul ating circuit 7 denodul ates sub-code information
outputted fromthe EFM denodul ating circuit 6 and supplies the denodul ated
sub-code information to a systemcontroller 12. The systentdiy?2®4er 12
executes an operation control for each construction in the apparatus such
as a servo circuit 5 or the like and-allows a display unit 13 to display

a music piece nuhaipigrietali verhbMeraaRdnyhe rrbirke igmdineRastscwdidge
sub-code information which is supplied fromthe sub-code denodul ati ng
circuit 7. The esyst e ol r ok&esuppldetieets tiies epitiicaal ipgdrekuy o3 matTiea  or
the like regarding the type or the like of the optical disc 1 such that.

i nformati on showingiwhettesr shenbkbadedsdpptiks achitgpe dgnsidle optteal di sc
or not or the like fromthe sub-code information and controls operating
conditions or the |Qketid bheiappér thoseonignhdshasihe orttimaldaichen 3
discrimnation information or the like. An operating unit 14 has a
construction f@nd 30 Wity RaEOUsér OPBTARBUEOV AR G9s KafR rihd i oad
regarding a playing nethod or the |ike such as start of the reproduction,
stop, pause, repeHtal (HhddpreferaRle15¥6%%uly 2004 1ike. A general franme
format of the CD will now be describe ference ta FLp. 2 in order

i t.h
to easily under'stand th ¢ nYRRT FBAE gﬁg%ﬂgl%E&HQ,C&IF%Hﬁb sync signal of
24 ChannellmtEﬁéﬂgh&ié%ggngg—ggdgnfn%nggkion outputted from the EFM

demodulating circuit 6 and supplies the demodulated
sub-code information to a system controller 12. The
system controller 12 executes an operation contrel for
each construction in the apparatué such as a servo
circuit 5 or the like and allows a display unit 13 to
display a music piece number, a relative time, and the
like on the basis of the sub-code information which is
supplied from the sub-code demodulating circuit 7. The
system controller 12 detects discrimination information
or the like regarding the type or the like of the
optical disc 1 such that information showing whether
the loaded disc is a high density optical disc or not
or the like from the sub~code information and controls
operating conditions or the like of the apparatus on
the basis of the detected discrimination information or
the like. An operating unit 14 has a construction for
allowing the user to input various instructions
regarding a playing method or the 1like such as start of

the reproduction, stop, pause, repeat, random, or the

11



nanely, 14 channel bitsare recorded and, further, a set of data of 12
synbols, nanely, 12 x 14 = 168 channel bits and a parity of 4 synbols,
nanely, 4 x 14 = 56 channel bits is repetitively recorded Bmue2004Coupl i ng
bits of 3 channel bits are included between the frame sync signal and the
sub-code, between the sub-code and the first one synbol of the data of the
first set, betmaes, the adjacent synbols of the data of the first set,
between the | ast synbol of the data of the first set and the first synbol
of the parity of the fiAsteaetralb&rwaen fidrensadj@t ertie symbel 51 ofiotrheeparity
of the first set, between the | ast synbol of the parity of the first set
and the first dgsdbolbed whehdaefeabnceheosétand Setn dedeweenot basatlyacent
synbols of the data of the second set, between the | ast synbol of the
data of the sevuiriseandnthenhanvensionynbdin ¢hne Heramey ia yfpine heysecond
set, between the adjacent synbols_ of the parity of the second set, and
bet ween the | a5tIndyndbl 26f ChABNBAr Pl Sofrtthe sBEYLIRPERtOhndne havRPake
sync signal of the nexi%frane, Eeggecpively. The total . nunber of channel

a

bits of the cdtPihy bt fschanag t§ 3% ¥eFUwoRsd atdve F1BMRSEondists of

| 588 ch I 6 | 04 bits. Si f d 6
Sampl o intor Vs, 0% G ottof o REPPARe FETBAIAI 1o Aa4/6 L3035 Ky

Since 588 chaniglnbiis,pLe LAG YIBLREY of 4 symbols, namely, 4 x 14

= 56 channel bits is repetitively recorded twice.
Coupling bits of 3 channel bits are included between
the frame sync signal and the sub-code, between the
sub-code and the first one symbol of the data of the
first set, between the adjacent symbols of the data of
the first set, between the last symbol of the data of
the first set and the first symbol of the parity of the
first set, between the adjacent symbols of the parity
of the first set, between the last symbol of the parity
of the first set and the first symbol of the data of
the second set, between the adjacent symbols of the
data of the second set, between the last symbol of the
data of the second set and the first symbol of the
parity of the second set, between the adjacent symbols
of the parity of the second set, and between the last
symbol of the parity of the second set and the frame
sync signal of the next frame, respectively. The total
number of channel bits of the coupling bits is equal to

34 x 3 = 102, One frame consists of total 588 channel

12



frame, a reproduction clock is equal to 7..35 x 588 4.3218 MHZ. As shown
in Fig. 3, 98 franmes formone set of information (sub-code frane)
conprising the frane sync information, sub-code infornati o Jun2d0at a and
parity information. The sub-code data in 98 frames expresses, as one

bl ock, the sub-code information. Such a block w1l now be described with
reference to Eigg 4. As sub-codes of the first frame F1 and second frane
F2, fixed sync patterns SO 00100000000001 and SI = 00000000010010 are

recorded, respectively. sRaiderdie MURD E8RPOEpARRBAK D B tdandaM nodul ation
are used as SO and SI, so that a start position of the block regarding

t he sub-code iRterRAalisoN d $espiasd féedcponrameptedeeiiaan P44 Qli6 R, S1,
T, U, Vi, W, P2 to W, P95 to W5, and P96 to W6 have been recorded
in the sub-cadé$ aliz96 fSriames 58 tdteatiée T dbf tamarke3 indlagad geane F4,

..., 97th frame F97, and 98th frane F98, respectively. PI, P2, ..., P96,
Q, @, ..., ©@eme,Ra trepRBluSiion cBIGk T eghelTe®®, UBS ot UE W1 to
V96, and W,,to W6 form conpleted information channels, respectively. 13
16 July 2004 @1P208f ¥¥%ati on regarding a program function such that the

head of a nusic piece is reproduced, the _nusic gieces are reproduced_in a
preset order, or the As shown in Fig. 3, 98 frames form one set of

information (sub-code frame) comprising the frame sync
information, sub-cocde information, and data and parity
information. The sub-code data in 98 frames expresses,
as one block, the sub~code information. Such a block
will now be described with reference to Fig. 4. As
sub-codes of the first frame F1 and second frame F2,
fixed sync patterns S0 = 00100000000001 and 81 =
00000000010010 are recorded, respectively. Patterns
which cannot appear in the EFM modulation are used as
S0 and S1, so that a start position of the block
regarding the sub-code information is specified upon
reproduction.

P1, ©1, R1l, s1, Tl1l, U1, V1, Wl, P2 to WZ,

., P95 to W95, and P96 to W96 have been recorded in
the sub-codes of 96 frames of the third frame F3,
fourth frame F4, ..., 97th frame F27, and 98th frame
F98, respectively. P1, P2, ..., P96, 01, Q2, ..., Q96,
Rl to R96, S1 to S96, Tl to T96, Ul to U%6, V1 to V96,
and W1l to W96 form completed information channels,

respectively.

13



l'i ke, (2) additional information such as text information or the |ike, and
the |1 ke have been recorded. A P channel and a Q channel of the sub-codes
are used as information of (1). Rto Wchannels of the sublfcddeg0te used
as information of (2). The P channel indicates a pause between nusic

pieces and is information which is used for a coarse reproduction of the

heads of nusic pieces. The Qﬁ%B%ME%i&@digééﬁéinbnﬁob?%?famffﬁn@ti&ﬁeﬁ
control. Fig. 5A shows an exanple of the content$ of to @@6. Four bits

of Q to Q4 aseckelchlad amoMdl ofrfaneiMNFRekecEols Repsorfudddt otk8 are
set to an address area ADR In a programarea, an address is set to 0001.

72 bits of QOmiei@B@izice diaddetbpndduas@asn avprys8tbictslierd tamckhaunber
area TNO an index area INDEX, a relative tine (elapsed tinme in a
novenent) ar éakeonpi2i)siavginiimutel MMNoseabhdn SEGchans fteaste FRAME, a
zero-data area ZERO, and an absolute tine area in the disc conprising
mnute AM N, $8d@rteASEs, ahd-hd rhike ARRMECDhatékeefigam 9 been
recorded in those ‘areas. A CRC (Cyclic Redundancy Check) code is recorded
in 16 bits of rf€gPrdedme A theehmmpRt #rdchaRnelanselt é & o hirgodes
enphasi s, and i nformati on show ng whet her Ee dpisc is a,:.1 16 uk 2004
di sc on whi ch3fe &G & Sdats beeh ?gcéi ed Br%Q %quﬁﬁﬂq vt ¢ 11(ﬁata
of a COHDUters%%JQ% églg%éug%é)egg information of (2). The P

channel indicates a pause between music pieces and is

information which is used for a coarse reproduction of

the heads of music pieces. The Q channel indicates

information for a finer control.

Fig. 5A shows an example of the contents of

Ql to Q96. Four bits of Q1 to Q4 are set to a contrel

area CONTROL. Four bits of Q5 to Q8 are set to an

address area ADR. In a program area, an address is set

to 0001. 72 bits of Q9 to Q80 are divided into areas

every 8 bits. A track number area TNO, an index area

INDEX, a relative time (elapsed time in a movement)

area comprising minute MIN, second SEC, and frame

FRAME, a zero-data area ZERO, and an absolute time area

in the disc comprising minute AMIN, second ASEC, and

frame AFRAME have sequentially been recorded in those

areas. A CRC (Cyclic Redundancy Check) code is

recorded in 16 bits of Q81 to Q96.

The number of channels of the audio data,

emphasis, and information showing whether the disc is a
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recorded or the like are recorded in the control area CONTROL. That is, as
shown in Fig. 5B, when 4 bits in the area CONTRCOL are set to OOxO, it is
shown that the data is 2-channel audio data w thout pre-etfphdgl834 when
they are set to 10x0, it is shown that the data is 4- channel audio data

wi t hout pre-enphasis; when they are set to 00xl, it is shown-that the
data is 2-charfiesd crpuehi-ilatide WAkd O @2 €8PHASI Beth aelloT@eeoOrst antcd0 psec
or 15 Psec; and when they are set to 16xi, it is shown that the data is

4-channel audioM dat avhiidhh duitea edphastSmpatea brkmeheonstkanthas0 esec: or 15
psec. Wen 4 bits in the area CONTROL are set to 01x0, it is shown that
the track is mseddesi eodatlee sl Dkagere Whenoddbilt sni theheondnred CANEROL ar e
set to xx0Ox, it is shown that a digital copy is inhibited. Wen 4 bits in
the area CONTROTR{Ie seétha® kx| xgs $hows shoWagthdB,t Whedi di tallts dopy is
permtted. Fig. 6 shows an exanple of a recording format in the CD ROM
defined on thé&heD Funa MANTROL t&re taketc PR8Odats 8F ShEWSUBLAIdERT ane,
nanely, 98 frames is handled as a_ sector servin%&as a mnimmunit in the

recording and 435 dfuctTPre} Mttt foha S heeltaPa © 61022 Hyt'ed™ S hel d
L0 one [FATe, 3537 DULRo e, 050, L 8,586 S A Bt 00, PP
head 15 16 July, 2004 of,£ASMaDLLCK: (XSG Ople2BflphasY350 AR (1Y AL tern.

set to 00xl, it is shown that the data is 2-channel

audio data with pre-emphasis of a time constant 50 psec

or 15 psec; and when they are set to 10x1, it is shown

that the data is 4-channel audio data with pre-emphasis

of a time constant 50 psec or 15 psec. When 4 bits in

the area CONTROL are set to 01x0, it is shown that the

track is used as a data storage. When 4 bits in the

area CONTROL are set to xx0x, it is shown that a

digital copy is inhibited. When 4.bits in the area

CONTROL are set to xxlx, it is shown that the digital

copy is permitted. |

Fig. 6 shows an example of a recording format

in the CD-ROM defined on the CD format. In this case,

the data of one sub-code frame, namely, 98 frames is

handled as a sector serving as a minimum unit in the

recording and reproduction of information. Since data

of 24 bytes is held in one frame, 2352 bytes are stored

in one sector. A fixed pattern 00 FF FF FF FF FF FF FF

FF FF FF 00 h of 12 bytes has been recorded at the head

15



Four bytes subsequent to the sync pattern denote a header. The header
conprises the absolute tine recorded also in the sub-code Q and a signal
indicative of a node. Three kinds.of nodes exist in dependénddy 2004 he
recordi ng contents subsequent to the header. In node 1, data of 2048
bytes, CRC data of 4.bytes, 0 data of 8 bytes, a P-parity of 172 bytes,

and a Q parityfrokachObiRyles @ sOUH | 8d lyss@cos dedsyhe barhekd n node
2, a sub-header of 8 bytes, data of 2048 bytes, CRC data of 4 bytes a

P-parity of #¥ddrbytess anthsedfdepat ity ttHe 19dndbypestara sequent ial |y
recorded. In form2 in node 2, a sub-header of 8 bytes, data of 2324 bytes,
and CRC dat a btadelryt eShar & e squeninatl se s eido deldsoPocer diing to t he BCD
expression by the MSF format as nentioned above, up to 99m n59sec74frane
(about 900MB) reanrbedexrpses sed. thovmvercode @azrdod signsildandigadicsse of
a high density optlcal di sc whose recording capacity has been inproved
two, three, oPf RoRECE. m@%%dﬁﬁ%@%@?&@%eﬁﬁﬂﬁ?naﬂy dependerRe @ RW
or the like, there is a problem such that the absolute tine (address)

expr essi on coFP@sﬁSﬁ&Fﬁjqﬂ)QQR¥eq§ﬁxﬁ%ﬁ§ﬁﬂ%%$%c??ytEEnHGFdﬁé peﬂ?brned

f\;(r:gtradlcggaf:?t tg’?hgn :aﬁ?oef t%rbrég g%{ﬁeess’sﬁgfﬁé ‘i\ééixﬁgnée lﬁlﬁzghi’ggd:}a%ga t he

recording Cong%ngsbgkeghe Qﬁu%éganHSEZ%gglbytes, and a Q-parity of
104 bytes are sequentially recorded.

In form 1 in mode 2, a sub-header of B bytes,
data of 2048 bytes, CRC data of 4 bytes, a P-parity of
172 bytes, and a Q-parity of 104 bytes are sequentially
recorded. In form 2 in mode 2, a sub-header of 8
bytes, data of 2324 bytes, and CRC data of 4 bytes are
sequentially recorded.
According to the BCD expression by the MSF

format as mentionéd above, up to 9%9min59sec74frame
{about 900MB) can be expressed. However, in case of
considering a case of a‘high density optical disc whose
recording capacity has been improved two, three, or
more times as compared with the ordinary CD, CDmR, CD-
RW, or the like, there is a problem such that the
absolute time (address) expression corresponding to the
recording capacity cannot be performed. According to
the invention, in order to cope with the realization of
a large capacity, the absolute time expression is

expanded by changing the recording contents of the Q
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channel of the sub-code. To increase the recording capacity, a track pitch
is further narrowed and a I|inear density is nore raised. Even if physical
di nensi ons such as a dianeter and the like are the sane asl&.hhs20@f the
CD, the recording capacity can be al nost doubled by those two nethods. In
the Q channel of the sub-code nentioned above with reference to Figs. 5A

and 5B, the relminig Jf ehareabanddéhe subsequentsez e dedeovdeag ZERO do
not have information which is inmportant at the tine when an actual

reproduci ng preegpessitiys, execvder. pThah is, fulkeherelratdwmerdd nend sasubt ract ed
in a nusic piece (between the pause areas PAUSE) and starts fromO (zero)
at the start lgosidn cierfitepchs mosie peésed.Thilyremfidi metysical however, can
be calculated fromthe other information. That is, the absolute tinme on
t he di sc in weigtendieonposieh oas whedbarhéepaade dhe Hel kg ras¥e nBe cSphece
starts is set to "0" and which is subsequently increased has been recorded
in the absol utd® tihRsareh thaMR, BRECrEAPRANDT AaPaidhiY i oW t®Besuch
i nformation, ince the PA%?ﬁ%interval can be known fromthe index area

h

| NDEX of the QAT e HRY PLRASANEF o PetEdSsub- code, the rel ative
time can be easily calculated o he_basi t hose i nfor 1 on i nce the
' 1 of & BentTeI0 FRERBEGmE S0P P Ayer RAt ene T

processing ability of a % player was small at the

begi nni ng of atﬁz)q,edq,yﬂrppf@&rgﬁcgh@ocpi_ggq @Bl iy B ONSHd UELl 90144

time area and the subsequent zero-data area ZEROC do not
have information which is important at the time when an
actual reproducing-process is executed. That is, the
relative time is subtracted in a music piece (between
the pause areas PAUSE) and starts from 0 (zero) at the
start position of each music piece. This information,
however, can be calculated from the other information.
That is, the absolute time on the disc in which the
position where the pause of the first music piece
starts is set to "0" and which is subsequently
increased has been recorded in the absolute time area
(AMIN, ASEC, AFRAME). In addition to such information,
since the PAUSE interval can be known from the index
area INDEX of the sub-code Q in the P channel of the
sub-code, the relative time can be easily calculated on
the basis of those information.

Since the processing ability of a control
microcomputer of a player was small at the beginning of

the development of the CD, to obtain a construction

17



16 July 2004 such that it is sufficient to read the relative tine recorded
on the CD and display it as it is, it is effective to record the relative
time into the sub- code. However, as a result that the proctsdingobility
of the control mcroconputer was remarkably inproved, it is hardly
necessary to record the relative-tine into the sub-code of the CD or the

ike. "0" has dipielohaidaan feanrslededdnt heoZebaaddhe 3aa RR0 . Ahd hough

there is a case where this area is used as a | aser power calibration area

regarding the YeRRdedd DR chland Sdﬂ@;ﬁ!?é?' hy Bardhyigsed.t Iisis,
therefore, considered to be effective at” various additional information

i's recorded t@f32ctiives abhwddeed byh@dee hgrite zeme- dafta amea ABRO to 24
bits of the relative tinme area. According to the invention, the absolute
ti me area whi clodeecomesieviersufds ca emdsydle thathéheeglnoratssamofalbhkitear ge
capacity of the optical disc is expanded by using such areas. Fig. 7 shows
the first embod feret comtuvel miveetdrputarwhbeh reme rdedd yofingieodedi t  of
"mnute" of the absolute tinme is expanded by using the zero-data  area
ZERO The di giitt @ﬁ hﬁﬂﬂ%ﬁrﬂﬂ@%ﬁsﬁ%ye?%ré@@@édbyhetm@h@HJWﬁxR#%Q #3tag

| ower four b|t in the zero-data area ZERO bits. Thus, the absol ut e
time of up to CNE9FRTRRGS 2% ridhe CRT beRex F@?sed As DAY gt ¥xpl ai ned

hereinl at er ’bfo%.%%% r&%d iﬁkﬂﬁéféggélgatng%ea ZERO. Although

there is a case where this area is used as a laser
power calibration area regarding the CD-R or CD-RW, it
is generally hardly used.

It is, therefore, considered to be effective
that various additional information is recorded to 32
bits obtained by adding the zero-data area ZERO to 24
bits of the relative time area. According to the
invention, the absolute time area which becomes
insufficient due to the realization of the large

capacity of the optical disc is expanded by using such
areas.

Fig. 7 shows the first embodiﬁent of the
invention in which the area of the digit of "minute" of
the absolute time is expanded by using the zero-data
area ZERO. The digit of "100 minutes" is expressed by
the BCD code by using lower four bits in the zero-data
area ZERO of 8 bits. Thus, the absolute time of up to
999min59sec74frame can be expressed. As will be

explained hereinlater, for example, identification (ID)}
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18 16 July 2004 information showing that the disc is the high density
optical disc or the |like can be also expressed by using upper 4 bits in
the zero-data area ZERO. The second enbodi nent of the inverfiduy 2004 whi ch
the area of the digit of "mnute"” of the absolute tinme is expanded by
using the relative tinme area will now be described wth reference to Fig.
8. The digit igfforkR@iBnMEIRSTing ExPr eslseddbyct be BEP hada henussitng | ower
four bits in the relative tinme area of 24 bits. Thus, the absolute tinme of
up to 999m i noPtdcA4f rdne canthdel ekpresscde &1 berekpteosseti by cwirnge al so
expressed by using upper 20 bits in the relative tinme area. An opti cal
di sc reproduciupgeapdartedtiss iac doreli pgroodanat Avea élBodi ment of the
invention is simlar to that regarding the enbodi rent of the invention
expl ai ned above with r&he eareond Fpgodimert gofotBRoMEVERELIOR Ad
enbodi ment of the invention in which the digit, of "nour"tgf t@g bﬁglute
time is formedByrhudihey aaes A it diatbaOZTERMNYRE" gt i .
formed by using 4 hits int %j ero- gdata area.lTEgs éhe tige igﬁﬁﬁpation
of up to 9h59 §€%7ﬁﬁ¥ﬁﬁ£§ PR pFResERLIARAYE SPREI AFER 1V Sheaki ng,
as shown in Fig., .,10,,8 hits in the z -? ea; ZERQ ar g, di q%every
4 bits, the f&%ﬁe!behéjﬁscf%ﬁ% “élrigh aﬁc%%ég% lgégt gg)t %é'dRngit P%O\gﬁ)%%o "“hour"
of the relatl%& L ﬂyﬁtéJE% is expressed by the BCD code by using

lower four bits in the relative time area of 24 bits.

Thus, the absolute time of up to 999minb59sec74frame can

be expressed. Other information can be also expressed

by using upper 20 bits in the relative time area. An

optical disc reproducing apparatus according to another

embodiment of the invention is similar to that

regarding the embodiment of the invention explained

above with reference to Fig. 1.

Fig. 9 shows the third embodiment of the

invention in which the digit of "hour” of the absolute

time is formed by using the zero-data area ZERO. The

digit of "hour" is formed by using 4 bits in the zero-

data area. Thus, the time information of up to

9h59min59sec74frame can be expressed.

More specifically speaking, as shown in Fig.

10, 8 bits in the zero-data area ZERO are divided every

4 bits, the former half 4 bits are allocated to the

digit (HOUR) of "hour" of the relative time, and the

latter half 4 bits are allocated to the digit (AHOUR)
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| atter half 4 bits are allocated to the digit (AHOUR) 19 16 July 2004 of
"hour" of the absolute tine. As nentioned above, since the significance of
the information of the relative tine is low, in case of tHhs higkOQlensity
disc, the tinme information is not actually recorded but those areas are
set to FF FF FF Fh. The digit of "hour" of the absolute tinme is expressed

by the BCD codg 0indht0 of cadl ool d2AsitYadl SendidhRX AR the

absolute tine is set to CBec rame at the start position of a

lead-in area %mﬁégﬂtﬂé)sf&ﬁi&ﬂéﬁﬂ@@cgﬁfEﬁ@elnﬁbthQrﬂﬂﬂHfFﬂﬁétlon of the
program area. As nentioned above, by al ocatlng lower 4 bits in the

zero-data areaedERQH0 tiRe absolere ihNBasehedr thet ke ghnfmetdpraisom t he
digit of "hour" of the absolute tinme to the digit of "frame" can be

handl ed as a t3ey iteisnofirddana Subs efsendty actha Lilgu el cardeadibenttlods ¢ he
invention will now be described with reference to Fig. 11. In the third
enbodi nent shewedsn &Hiq.s5@ theFdi Gt FFoFh' holthe idd gddr rdfed'l"b;ms'étwf ng 60
mnutes to aunit. In the fourth enbodinent, the digit of "hour" is not
used in the cdde malute time is %mr@ésEdhéﬁ ghe MG mf thetdi git
of "hour" is used in the case where the tine is equal. to or |aonger than 80
minutes. In Stherlfwdrtes hide dpRFtyfdragur TOFs e¥sMRISed thift igbsolute

79nln5QSeC74fQ§g% l;fg%gm¥% 5%?&%3&?05ec O%%a%%ta%othe start

position of a lead-in area and set to
Ohl2min0O0sec00frame at the start position of the
program area. As mentioned above, by allocating lower
4 bits in the zero-data area ZERO to the absolute time
"hour", the information from the digit of "hour"™ of the
absolute time to the digit of "frame" can be handled as
a series of data.

Subsequently, the fourth embodiment of the
invention will now be described with referenée to Fig.
11. In the third embodiment shown in Fig. 9, the digit
of "hour" is carried by setting 60 minutes to a unit.
In the fourth embodiment, the digit of "hour" is not
used in the case where the time is shorter than 80
minutes and the digit of "hour™ is used in the case
where the time is equal to or longer than 80 minutes.
In other words, the digit of "hour"™ is not used until
79min59sec74frame, the next absolute time is set to
1h20min00sec00frame, and after that, the digit of

"hour" is used. However, a delimiter time can be also
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1h20m n00secO0frame, and after that, the digit of "hour" is used.
However, a delimter time can be also 20 16 July 2004 set in a wdth of
about a few mnutes before and after the tinme of 80 m nut e JUp20@Xkanpl e,
the tine from81 mnutes can be also set to | h2l m n00OsecO0f rame. Further,
"80 m nutes" can be also replaced with "90 mnutes”. In the existing CD,

DR and CD RBgh aliosty; i 14 MBI ELGORILNgel! BRT 2kl SfHa el " 80

m nutes". There is sonetines t ere t max! mum recordi ng tine

exceeds "90 nmyhd @S'me WY 40 Rinh AEST MBFLENQAmphE, OtHer +QindC B es IS
used in the lead-in area. Therefore, the digit of "mnute" is set to a

time shorter whHamt@Q MHULRS. a o 0pétcadb UhsCmihepeeduoirrgm@ppar at us
according to the other enbodinment of the invention is simlar to that
accordi ng to tfuethenhodigteniimitéde canebei absoepepbreddabdvw Width
reference to Fig. 1. Besides the foregoing first to fourth enbodi nents of
t he i nventionnifngrtesXanpl e, an absolute tinme expressing nethod adapted to
various situations such that it is matched with the daily tine
recognition, circunstandés Bt tepelieingofl, eEB-R: aptd CRe RW ke ldersbe
realized by the invention. The ID information of the hi%h density optical
disc will now%e tdies MBI | FREPFAIFPntimes are equal To "80

minutes”. There is sometimes the case where the
maximum recording time exceeds "90 minutes"”. The time
information on the order of 90 minutes is used in the
lead-in area. Therefore, the digit of "minute" is set
to a time shorter than 90 minutes. An optical disc
reproducing apparatus according to the other embodiment
of the invention is similar to that according to the
embodiment of the invention mentioned above with
reference to Fig. 1.

Besides the foregoing first to fourth
embodiments of the invention, for example, an absolute
time expressing method adapted to various situations
such that it is matched with the daily time
recognition, circumstances of the edition, etc., and
the l1ike can be realized by the invention.

The ID information of the high density
optical disc will now be described. Information
different from that in the ordinary CD, CD-R, or CD-RW
Oor a pattern which ought not to be recorded in the

ordinary CD or the like is recorded as ID information
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different fromthat in the ordinary CDO, CD-R, or CD-RW or a pattern which
ought not to be recorded in the ordinary CD or the like is recorded as ID
information 21 16 July 2004 into the high density optical dishily By04
detecting such ID information, the optical disc apparatus can pronptly
start the reproducing process of the high density optical disc. For

exanpl e, a methed Wﬁ%rﬁﬁéha@eﬁ§ﬂ¥§f65ﬁ&éﬁi apsthe E?réegéE%i%gG%QQﬁKDin
the Q channel of the"sub-code is set to "1" and used as an identifier or

the like is copsidebethatibnhaHorgaoida disstappaththb eahogirmepitd wf the
invention or the |ike, a nmethod whereby the bit which is not used for
expressi ng t hetaksolktke repradddmeagtess bbf Thénhibk dzesatdat a area
ZERO is set to "I""and used as an identifier or the like is considered. In
t he case wher eptheahi ghsdensiFor dissgudias, aa methotflaybersbyuetwre, a | ayer
nunber can be allocated to each |ayer and can be expanded to enpty bits
such as uppeRrbéyirabiyt idr imhdhe ke ngrdaed zareadaERCaigatlBRE  In this
case, which layer is being.reproduced can be weasily identified by the
drive on the BA3PEedf Otfhé%éétsélb‘icﬁ’qenilss ateh. tA nbvemeft ugrst &fcéfand a

oV ng, ST eShRn, 3L Lhe Lie vion he bty ol phckup,) 2 moved. Lrom he
easily calculgtedy 10 WP GLI% P Ge IPASERY: 8R! b ne
like, a method whereby the bit which is not used for
expressing the absolute time, for example, bit 7 in the
zero-data area ZERO is set to "1" and used as an
identifier or the like is considered.

In the case where the high density disc has a
multilayer structure, a layer number can be allocated
to each layer and can be expanded to empty bits such as
upper four bits or the like in the zero-data area ZERO.
In this case, which layer.is being reproduced can be
easily identified by the drive on the basis of the data
in this area. A movement distance and a moving
direction at the time when the optical pickup is moved
from the layer which is at'pfesent being reproducéd to
another layer can be also easily calculated.

In the case where the high density optical
disc has a different recording density in the same
recording layer, information useful for a disc access

can be recorded by using the empty bits such as upper

four bits or the like in the zero-data area ZERO. For
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disc has a different recording density in the sanme recording |ayer,
informati on useful for a disc access can be recorded by using the enpty
bits such as upper four bits or the like in the zero-data H&ady ZERO. For
22 16 July 2004 exanmple, in the case where the track pitch of the inner
rimis equal to the sanme value, 1.6 lam as that of the ordinary CD and

the track pit&kdniom t hen ntwldl @asé MREre OLhEr tEhBki piseh ©F thbk jidiHedby
recordi ng the i nf or nati on regardi ng such a change in track pitch by wusing

the enpty bitsin hiss ppialp canthe ssterabtehy, bodedm, Fas ekanplof Hne
recording the additional information such as 110111 in case of the lead-in
area, 1110" iordhiasexrofCh hengroge abrackapiaod fidth thecmddddfe xile dread- out
area by using the enpty bits, the position of the optical pickup can be
pronptly graspaden wmcestseh ppetition, By recording $beeral additional
information as nentioned above to, for exanple, the enpty bits such as
upper 4 bits S HQrans § QD | Fe IR0 TRY oS Wak a2 aFBANZERED tFﬁcﬁhQHQQh(ﬁﬂuH t han
"0" is detected in the zero-data area ZERO the drjve can identify the
fact that the "SRt e £FRREE m%E?ngt%?r%é%kﬂPn@aﬂoPﬁaFc&PFﬁéﬁ t from

that of th di K the lik h t hod,
V&?IOﬁS ad§|?%5%§%{y ?ﬁrﬁﬁ?%ﬁi% eb%er%?ggd}éggpggdaﬁﬁogﬁ%ép a mﬁere t he

i nformation Wmd%%fﬁﬁﬂggnréﬂéﬁlgglinnpfﬁtgggeh8§ Pﬁgnlead—ln area,

"10" in case of the program area, and "11" in case of
the lead-out area by using the empty bits, the position
of the optical pickup can be promptly grasped at a
certain precision.

By recording several additional information
as mentioned above to, for example, the empty bits such
as upper 4 bits or the like in the zero-data area ZERO,
if the bit other than "0" is detected in the zero-data
area ZERO, tﬁe drive can identify the fact that the
disc is a.disc having a recording format different from
that of the ordinary CD or the like, or the like.

As another method, wvarious additional
information can be also recorded in an area where the
information which is not relatively important has been
recorded such as zero-data area ZERO, relative time
information area, or the like. Foxr example, some
information can be also expressed by recording data
which is not obviously the time information into the

area where the time information has been recorded in
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recorded such as zero-data area ZERO, relative tine information area, or
the like. For exanple, sone information can be al so expressed by recording
data which is not obviously the time information into the 1é&hdba2@ere t he
time informati on has been recorded in 23 16 July 2004 the ordinary CD. For

i nstance, "FFFFFh" can be used as such data. In the high density optical
disc, in case_of enabling data to he stored i, relative tine area by

a binary exprEEEiBﬁgﬁﬁéFgagDof R W@ﬁtQQ§5?eng%£§%%seﬁanoﬂetHéeQCBF each
digit which ig gﬁpre%ged by 4 bits is circulated to 0 to A B, C D E
and F instead’9 Hg BCD expression corresponding to O to 9. In the

r epr oduci ng appar at us, EH?Eﬁkokgﬁg lﬁ%ﬂqgégﬁﬁﬁé? fdf%cEO Eiggﬁedgkecped,

it is possible to discrimnate t ac oaded Obtl disc is

not the opticglapdiag aHel 23 88 Wl %R tdeadike buhet Beehi gl
density optical disc” I'n this case, the apparatus can discrimnate whether

the | oaded ophiBahadlSexbeebBEonohidishaay ot 198t W68 CeRpréhei Bhobadensi ty
optical disc by nmonitoring theé Q.channels in at |east 11 sub-code franes.
Accordi ng to bhetrabadbnestcdf dilgt mrdEriH Qs dveni ¢ oned apovebitbeis
information different fromthe information in the frame format of the
ordi nary CD ocirthéakiketiosOr écorded,i ©,t He Z&r ;amdtd Bneheaddbddr the
BCD expression corresponding to 0 to 8. 1In the
reproducing apparatus, therefore, when the states of A
to F are detected, it is possible to discriminate the
fact that the loaded optical disc is not the optical
disc such as an ordinary CD or the like but the high
density optical disc. In this case, the apparatus can
discriminate whether the loaded optical disc is the
ordinary optical disc or the high density optical disc
by monitoring the Q channels in at least 11 sub-code
frémes.

According to the embodiment of the invention
mentioned above, the information different from .the
information in the frame format of the ordinary CD or
the like is recorded in the zero-data area and/or
relative time area in the Q channel of the sub-code,
thereby more properly expressing the information or the
like regarding the absolute time and the type of disc.
On the other hand, the information different from the

information in the frame format of the ordinary CD or

the like is recorded in another area, for example, in
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relative tine area in the Q channel of the sub-code, thereby nore properly
expressing the information or the |ike regarding the absolute tine and the
type of disc. On the other hand, the infornation differentidJuyetdve

information in the frame format of the ordinary CD or the like is recorded
in anot her area, for exanple in 24 16 July 2004 the track nunber area TNO

i ndex area I N refer to or t like nneI of t he
sub- code, EEXb§r&F ongmﬁﬂq qQM?QﬂﬁxﬂQé%ft?5%§2¥§$ﬁé KFE t%e nore
properly exprgia th%uqh t@g bove qﬁghﬁqgﬁé efagfbgﬁg gﬁgeco |nIy
W th respect the as an exanp nvention can bé applied to an

optical disc tRewhbghaiihee cHlate did o n si é%rteh%hi‘ﬁk%f dehe OO

such as CD-R or t een recor d Furt the

i nvention canbgemgggop%gggfy¥té&ﬁkeg§gawd|ng medi um i n which information
useful to the wuser and additional i1nformation regarding the information

have been-recorded. In ai€hdidy thesidasyd hegsuingoten RAErpeen malker mation
has been recorded as a header 1Tn main data. Further, in a recordable

optical disc sathlgswlbhRreCRedWtortidecd ike, amdekansl énf ohgati on has
previ ously been recorded. As a recording nethod, a nethod (ATIP: Absolute
Time I n Pre-givvestioh cecokdi rpradidrdstse amfepiiatabndiscoinobbliiedh gr ooves
by a frequenc¥he sub-code information similar to that of the CD such
as CD-R, CD-RW, or the like has been recorded.
Further, the invention can be also applied to a
recording medium in which information useful to the
user and additional information regarding the
information have been recorded.
In a CD-ROM, besides the sub-code, address
information has been recorded as a.header in main data.
Further, in a recordable optical disc sucﬁ as CD-R, CD-
RW, or the like, address information has previously
been recorded. BAs a reéording method, a method (ATIP:
Absolute Time In Pre-groove) of recording address
ihformation into wobbled grooves by a frequency
modulation is used. Those address information has been
recorded synchronously with the sub-code. 1In the
existing recordable optical disc, the address
information has been recorded as time information. In
the case where the recordable optical 'disc is formed as

a high density disc, it is necessary to devise the

address information in order to enable addresses of
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nmodul ation is used. Those address information has been recorded
synchronously with the sub-code. In the existing recordable optical disc,
the address information has been recorded as tine infornatiéduly 2004 t he
case where the recordable optical'disc is forned as a high density disc,
it is necessary to devise the address information in order to enable
addresses of 25 16 July 2004 nore nunber of data to be expressed.
Speci fi cal | y "Rpeakimgeri ofi slafosdibike toxropeseiit h Ehechifgraddnsity disc
by expressing the address information by a binary notation, One frame of
ATIP is set t%P%ﬁkéﬂgthlel@ZPQﬁ%%Ql%m%Ri@Qﬁﬁ BiEl BPe Béght deasdyic

pattern, next . 24 bits are set tq an agddress., expressin ortion, and |ast
14 bits are s&tFoP¥ %ﬁ%?eﬁﬁlPﬁbqﬂ%ﬂ?éﬁ%ﬁﬁ?ylﬁng?at%ﬂg gﬁd?e?&@%ﬁ%essing

portion of 24 g%ﬁéi%ﬁ expressed by the binary notation. |If the addresses
are expressedn showi ng all of 24 bits by the binary notation, the

nunber of addresses is gggakrég¥;$%5gyﬁﬁizgé1§%Eeg§géeigﬁstha%§uqbng that a

data anmount of one franme I's ressrng of t'he data of

up to about 3Bt&byhesacaBube R e 80 hat sihci BatPOSH DIhe o Lope
with the high density. Information other than the address information can

be al so recorisietls SyeustBgtd R taddvess kpPEsdiRht gdrefohheadd hidsy for

identification. ‘
14 bits are set to a CRC. 1In the high density disc,
the address expressing portion of 24 bits is expressed
by the binary notation. If the addresses are expressed
by showing all of 24 bits by the binary notation, the
number of addresses is equal to 22! = 16777216.
Therefore, assuming that a data amount of one frame is
set to 2 kbytes, the addressing of the data of up to
‘about 33 Gbytes can be performed, so that it is
possible to cope with the high density. Information
other than the address information can be also recorded
by using a part (1, 2, 3, or 4 bits) of the 24 bits for
identification.

As mentioned above, since a plurality of
formats exist as sub-codes or address information,‘it
is preferable to record or reproduce the data in
consideration of this point. Fig. 12 shows the first
example of a recording apparatus in the case where the
invention is applied to a masﬁering apparatus of an
optical disc of the read-only type such as CD, CD-ROM,

or the like,



As mentioned above, since a plurality of formats exist as sub-codes or
address information, it 1is preferable to record or reproduce the data‘in
consideration of this point. Fig. 12 shows the first exanplé&Juy 204
recordi ng apparatus in the case where the invention is applied to a
mastering apparatus of an optical disc of the read-only type such as CD,
CD-ROM or the like. 26 16 July 2004 The recordiqg appar atus (nmastering
apparatus) shown in Fi §Pe1FeSORMNGeSPRATEET MAZRPHING aBPaT§4ds) aser
such as Ar ion laser FE-CU aser, Kr ion | the lLike or a

I n | aser )
semi conduct or~ M3%Br P aF L Fght 2nb&PALEES 22 a%ﬁFa%%u%?BbeQiéﬁlaeﬁ?@btive
type for moduj atlpg,, 'ggehrbﬁ%g?ﬁ@&gfﬂiﬁglﬁatf“%éﬁfeﬁr2%§ﬁaﬂds%Q opt i ca

pi ckup 23 as recordlnghneans havi'ng an dbjective Tens’ and e ke 'for

conver gi ng thg,| ager 1 pean,passed ity 4he 44 témgg%ggognpa%ﬁ%r

irradiating it onto ~a photoresist surface of a disk-s ass not her

disc 24 on whpghog PROLELASKHSL 0PRH\WANY B et RAOL StbiVRoauhakance has
been coated. The light nodul ator 22 nodul ates the Taser beam from the

| aser 21 in agchiglancBewht Bra theeOrdony thel dRader THE; NBSEE€AhNBpRARANAL US
irradi ates the nodulated | aser beamonto the gl ass nother disc 24,
t her eby for mmpmgckhupe®seasdreconning aleanze hdatimdasn blepactecer dets A servo
circuit 26 is also provided in

and the like for converging the laser beam passed

through the light modulator 22 and irradiating it bnto

a photoresist surface of a disk-shaped glass mother

disc 24 on which a photoresist serving as a

photosensitive substance has been coated.

The light modulator 22Amodulates the laser
beam from the laser 21 in accordance with a recording
signal. The mastering apparatus irradiates the
modulated laser beam onto the glass mother disc 24,
thereby forming a master disc on which the data has
been recorded. A servo circuit 26 is also provided in
order to control the optical pickup 23 so as to keep a
distance between the optical pickup and the glass
mother disc 24 constant, controlling the tracking
operation, and controlling the rotating operation of a
spindle motor 25. The glass mother disc 24 is rotated
by the spindle motor 25.

‘ The recording signal from a recording signal

generator 27 is supplied to the light modulator 22.

Recording data 28 and a sub-code selected by a



order to control the optical pickup 23 so as to keep a distance between
the optical pickup and the glass nother disc 24 constant, controlling the
tracking operation, and controlling the rotating operatiomeJjula20pi ndl e
notor 25. The glass nother disc 24 is rotated by the spindle notor 25. The
recording signal froma recording signal generator 27 is supplied to the

i ght nodul ator .,22. . Recardin a 28 and a, sub-code selected by a 27 16
Tuly 2004 Sl SEAERG LS, Cair g ab Rt vt 68T HE FBeorarRg A nal

gener at or 27.51G3a§w%%%@ig Cﬁ@ggpitfﬁgiggi}é@gﬁ%%rgg%c%gE?hggb%SB%% and

31b. Qutputs of "a Suli-code ~gener-at or |npuo

term nal s. Thﬁné%%‘%%@%i%%ﬂ%r%ﬁ$£iﬁ%ﬂgﬁﬂgfat@&tg%éggé%ng §g%%%§9%? t he

sub-codes and s li'es themto e Input termn a an

swi t ching cirgdihbraQor' 89P6Gld \WRiph1 F08 €XaPRbEe §REnIBSLE:RG1apparatus is
used in comdn by the mastering of the ordinary (existing) CD and the

hi gh density ghscsubhcedse @hdhfdmsi®erddier ftctngi EPerbhe fubraz0der
generator 29 supplies the sub- code of the MSF format to the recording

si gnal gener atibrcddekheadgludid ilgypuihdmer o Nehe 3lAaputnteasenadfs t3ie
mastering of the high density disc, the sub-code generator 29 supplies the
sub-code of, #&pd &ihnpifethehewikqthog )ciBFRuiordtt tesphetieedidi ng si gna
generator 27 through the input term nal 31b. A systemcontroller
For example, the mastering apparatus is used
in common by the mastering of the ordinary (existing)
CD and the high density disc. In case of the mastering
of the CD, the sub-code generator 29 supplies the sub-
code of the MSF format to the recording signal
generator 27 through the input terminal 3la. In cése
of the mastering of the high density disc, the sub-code
generator 29 supplies the sub-code of, for example, the
H (hour}) MSF format to the recording signal generator
27 through the input terminal 31b. A syétem controller
32 controls the servo circuit 26 and controls the track
pitch and the linear velocity. Between the ordinary CD
and the high density disc,‘the track pitch and the
linear ﬁelocity are switched by the system controller
32. Further, the controller 32 controls the whole
operation of the mastering apparatus.
The recording signal generator 27 converts
the recording data 28 and the sub-cocde passed through
the switching circuit 30 into the data of the CD format

or the high density disc format. That is, in case of
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32 controls the servo circuit 26 and controls the track pitch and the

| inear velocity. Between the ordinary CD and the high density disc, the
track pitch and the linear velocity are switched by the systeslge0dd4 ol | er
32. Further, the controller 32 controls the whole operation of the
masteri ng apparatus. The recordi ng signal generator 27 converts the
recordi ng datanp8fardat hefsobamedéapaysednt erowgh caheeswidchéodiogrcuit 30
into the data of the CD format or the high density disc format. That is,
in case of 2816Ca%syanrd0d afyafbiimy, Pesdsredrs IREr oreed oanderrect i on
coding process and a scranbling process are perfornmed and, further, the
data is EFM fuErghert otrduflgEanifbBaMatiFaapt rsddiotdeen Mediskabionhe high
density disc, the. dat is recorded b%, for exanple, the CO-ROMformat. In
case of the é%?d?%%t?gcorapnﬁaaﬁt8f2§ s PLohe SETHENY dtif @ de®%. ARR2case of

ase of the CIOHE"?Eoor dingedi & i 2. SFhca

Fur thor ot 1y FRYGHAEY 1 BR: <AB RGOTRACEy5e Gb-PeNbr T o T i 6 -
ded i d ] I - ea, 4 - ,

he | ike of (RECavbe ibpon: Ehs, Atngrotng St Rl paliE b, ™

aonh oo 5 Mk genstal o R Tcase berigl legbugamaltomtion 35
operating unigon-3dop e Ps O¥hdRE thNo@S EofbREIsSA oM Idhddie system
Further, medium information showing the type
of recording medium is recorded in a predetermined area
such as lead-in area, lead-out area, or the like of the
disc. Upon recording, the switching circuit 30 and
Arecording signal generator 27 are controlled by medium
information 35 which is generated from the system
controller 32. A display unit 33 and an operating unit
34 are provided in association with the system
controller 32.
The glass mother disc 24 recorded by the
foregoing mastering apparatus is developed and a
metallic master is formed by electroforming it.
Subsequently, a mother disc is formed from the metallic
master. Further, a stamper is formed from the mother
disc. A CD or high density disc is formed by using the
stamper by a method such as compression molding,
injection meolding, or the like. As mentioned above,

the recording (mastering) apparatus shown in Fig. 12

can be used in common for the existing CD and the high
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controller 32. The glass nother disc 24 recorded by the foregoing
masteri ng apparatus is developed and a netallic master is formed by

el ectroforming it. Subsequently, a nother disc is formed fa any e
netallic master. Further, a stanper is formed fromthe nother disc. A CD
or high density disc is fornmed by using the stanper by a nmet hod such as

[ | di t din the lik ti d ab :
the r ecor di ngCHatbri5s SBpaPate é@%m%rmf?egréaéoncaﬁ”ﬁ ©u$85i n conmron
for the eX|sU é% %%gngh%hgec 991% %1:?:@0046%§ﬂ%' ¥ gISC by sw tching

t he generatlon codean & Vecordi of m ng process.
Fig. 13 shows the seco xanpl t n opti cal
disc 41 is a recordabrg §|Sgga§ Q%EEQEX|st|nrﬂ%%?ﬁﬂggféﬁgy oréhlgh

density d|SCfggbeaﬁiqupgtgghgdleAgpQ%&rggjcHlséoggtiggathe optical disc

41 and an opti cal up 43 are.servo-controlled. Input data froman input

term nal 44'ﬁ%éﬁ#&ﬁbﬁ@ &osa Qﬂﬁat%@n%%ﬂéﬂﬂﬁgﬂum ®¥5. cDARRECORAhAgLSI gna
fromthe data converting unit 45 is supplied to a recordlng circuit 46. An

out put si gnalderafi ttyhedi ecoedhngeciuseudi.t 46 sisirsdipplnedoto4Pheocept i cal
pi ckup 43 and recorded on the optical disc 41. Wen the optical disc 41 is
| oaded, medi umtadmifroy nete ooptscrdadiewt 4Ir agmd gr edet ecal nedciupa.d3The
are servo-controlled. Input data from an input
terminal 44 is supplied to a data converting unit 45.
A recording signal from the data converting unit 45 is
supplied to a recording circuit 46. An output signal
of the recording . .circuit 46 is supplied to the optical
pickup 43 and recorded on the optical disc 41.

When the optical disc 41 is loaded, medium
information is read out from a predetermined area. The
read-out medium information is supplied to a medium
identifying unit 47. The medium identifying unit 47
generates an identification (ID) signal showing whethex
the optical disc 41 is the (existing) disc of a
standard recording density or the disc of the high
dénsity type. The ID signal is suppliéd to the data
converting unit 45 and a signal process according to
the type of optical disc is performed. Although not
shown, the servo control is also performed on the basis
of the medium information.

The input data from the input terminal 44 is

reproduction data from the existing optical disc or the
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read-out nmediuminformation is supplied to a medium identifying unit 47.
The nmediumidentifying unit 47 generates an identification (1D) signal
showi ng whether the optical disc 41 is the (existing) disciéafulyg200it andard
recording density or the disc of the high density type. The ID signal is
supplied to the data converting unit 45 and a signal process according to

the type of og;ical disc is perforned. Although not. shown, the servo
control is al 869pefrdcitd N Iherhdkso oinghedaadtim PHPGERES -on.Forhe

i nput data fromthe input termmnal 44 is reprodyctjon data fromthe

xSt ng. opt | CRPTELE, She HERY Hp Gl 4 700M HF G HBRORED dPsc and ol so

i ncl udes the -code.. For. exa he J.nput .data i | ied through an

interface suczﬂggr%@&§5gpcﬁuﬁ%5§#é§5%T t#&g%ﬁg%r%f l%p?ﬁ QFYEFSB rom

whi ch the inpybdaty Ws 0gderatad candd hato0f tbeopticgl disg i to be

recorded are the sane, no signal process 1s péerforned rn-the data

converting ungha4®hakf ofhet f td | S€of | t ' dat a
& HeY Rp A APTALHL 4 SCof HoM-cWBLERA! RE & NY

was generated and that of the “optical disc 41 are different, a sub-code

converting pregess ns RBegheNMetoddsNeCLSSeF Forde§ONMethibNgatRr ocess of the
recording data is perfornmed. For ~exanple, in the case where the input data

is the reprodoateanidat anfiroms.he 18D tand thee opfi cptidascddsd Exidae hi gh
density disc, the data converting unit 45

which the input data was generated and that of the
optical disc 41 are different, a sub-code converting
prbcess is performed. If necessary, a converting
process of the recording data is performed. For
example, in the case where the input data is the
reproduction data from the CD and the optical disc 41
is the high densiﬁy disc, the data converting unit 45
converts the sub-code of "74min05seclS5frame" in the
input data into "lhl4minO5secl5frame".

| Fig. 14 shows the third example of the
recording apparatus. The optical disc 41.is a
recordable disc and the existing optical disc or the
high density disc can be used. That is, in Fig. 14,
the type of optical disc 41 is fixed. The spindle
motor 42 for rotating the optical disc 41 and the
optical pickup 43 are servo-—c¢ontrolled. The input data
from the input terminal 44 is supplied to the data
converting unit 45. The recording signal from the data

converting unit 45 is supplied to the recording circuit

46. The output signal of the recording circuit 46 is
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converts the sub-code of "74m nO5secl 5frane” in the input data into
"I hl 4m nO5secl 5frane”. Fig. 14 shows the third exanple of the recording
apparatus. The optical disc 41 is a recordable disc and tH sy 2804g
optical disc or the high density disc can be used. That is, in Fig. 14,
the type of optical disc 41 is fixed. The spindle notor 42 for rotating

the optical di 1 and th opt.i.cal, pickup 43.are. servo--controlled. The

i nput data f%%ﬁ?#ﬁggi%BUF%fErﬁﬁﬁﬁa%up%§1§%p%fi%ﬁdtﬁeFﬁgdﬁgtgn'gﬁﬁberting
unit 45. The kng.signgl fromthe data converting unit 45 is supplied
to the record?ﬁgggggc%ﬁﬁc %gf The out put signal of the recording circuit 46

Is 31 16 July 2004 suppkigd itn%)&ﬁ%é)&ti%m%ﬁé“&é}éﬁ??@ﬁ%ﬁ%@%@ or the

optical disc 41. The input data fromthe 1 nput ter reproduction
data from therepgishipgient eda &S Ofhd he:i Hi ohg depsity1dihseand: aliso

i ncludes data type information and the sub-code. Therefore, a data type

di scrimi nati ngighi eA8i¢gn ddisecrarmd el o wWhed hede  heataptivpal disc from
which the input data was generated'is the existing optical disc or the

hi gh density dh§ormAtidinseanidrithat isorb-+rasid 1 i Bhesuppbred todbhe datpse
converting unit 45. |If the type of optical disc 41 which is used as a
recordi ng nmedfuprahpinpaingf ukid 48 s rdmmohinihnabe whpohedatthenas

generated are the ) , ) )
optical disc from which the input data was generated is

the existing optical disc or the high density disc. A
discrimination result is supplied to the data |
converting unit 45. If the type of optical disc 41
which is used as a recording medium and that of the
disc from which the input data was generated are the
same, the data converting unit 45 does not execute the
converting process of the sub-code. If the type of
optical disc from which the input data was generated
and that of the optical disc 41 are different, a sub-
code converting process is performed. If necessary,
the converting process of the recording data is
performed.

Fig. 15 shows the foﬁrth example of the
recording apparatus. The optical disc 41 is a
recordable disc and the existing optical disc such as a
CD-R or the like or the high density disc can be used.
Which type of disc has been used is discriminated by
the medium identifying unit 47 on the basis of the

medium information. The input data is the reproduction
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sanme, the data converting unit 45 does not execute the converting process
of the sub-code. If the type of optical disc fromwhich the input data was
generated and that of the optical disc 41 are different, &a6sluy2¢Hde
converting process is perfornmed. |If necessary, the converting process of
the recording data is performed. Fig. 15 shows the fourth exanple of the
recordi ng apparatus. The optical disc 41 is a recordable disc and the

exi sting optigaFadfsemsthR g¥igtioy RIRGhET i 1ee cFeRRRIRF§AOReASity di sc

can be used i ch of di.sc has been_used |s discrimnated by the
nediumidenti?gmﬁae hggg QQBEJFHECBé§?s<ﬁ § rRAd Fﬁﬁﬁuﬁ??ﬂ?@?ﬁﬁppon The

i nput data |s the re gu %@ Jul 2004(%€.$. thg |st i.ng

CD- ROM or t he® Bp?ﬁa én of - FHE i d?%c Re95ddrdss

i nformation r Ef Jan Spduhea t he
reproducti on g?a§§§§gﬁgX5§P§t%@tﬂi§§§§ﬂé l§éﬁ%§§%§ orngﬁeo

expressed by thg-binatyLop %%EdﬁS I ynfgg akeRrrsoduct i on
data fromthe high density disc type of |nput ata’ i s |scr|n1nated

by the data typelgiear kgl BahicRGidiniihn 4he ddAud 5 ABgA 08 Erem e medium
identifying unit 47 and the discrimnation data from the data type

di scrim nati ngigni fied8iayedswpnl | athd aype hepdaipconygedi ng unit 49. The

header converting unit
discriminated by the data type discriminating unit 48.

The ID information from the medium
identifying unit 47 and the discrimination data from
the data type discriminating unit 48 are supplied to a
header converting unit 49. The header converting unit
49 determines whether the type of input data and that
of the optical disc 41 coincide or not from both
information and converts the data format of the header
in accordance with the type of optical disc 41. When
they coincide, a converting process of the header is
not performed. For example, in the.case whexre the
input data is the data from the existing CD-ROM and the
optical disc 41 is the high density disc, the address
of the MSF format is converted into the address
expressed by the binary notation.
According to the foregoing recording

apparatus, the data authored by the optical disc such
‘as existing CD, CD-ROM, or the like can be transferred

or recorded to the high density disc only by a

converting process of the time information. On the
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49 determ nes whether the type of input data and that of the optical disc
41 coincide or not fromboth information and converts the data format of
the header in accordance with the type of optical disc 41.18Mhin20@dhey

coi ncide, a converting process of the header is not perforned. For
exanple, in the case where the input data is the data fromthe existing

CD- RO and thepopd ool (i Saadd Lochndhl 9 daneityad aso1py addcess o

the MBF format |s cohVerted |nto the ad expre inary

not ation. Accayslimng EPaﬁQ?e§9E@g%knge@%¥aéa'Hb éﬁgﬁgéﬁé®1n%h819 ata
aut hored by the optical disc such as existing CD r the like can

be transferreashlproy eews d@Snb@ﬂtHﬁgh dansidy thHsct O Vi R¥oPma@AWE. LI Ng
process of the tinme information. he 33 16 July 2004 contrary, the data

aut hored by tiectteh, ﬂsitsyadlsSCpo%ali}:b_% tHoanrssws nedeiora recerdednt-e the
exi sting disc only by the converting process of the time information.
Further, it icf dilbe Hossabl eft theopddwetsls ardidimerteinme oDf théeCberomt of
the address information of the CD-ROM without limting to the sub-code.
Fig. 16 sh@m¥¥¥hﬁﬁﬁtlU®Ltbngothth@pﬁ@@mmqm@ apparatus according to the
invention. An optical disc 51 is the existing disc or the high density
di sc. The optlcal di scF5d- |§6rébaﬁédabFQ@%ﬁﬁQﬁﬂ%PﬁnﬁfwaSQQEﬁﬁdEClﬂg

recordi ng sign on the o disc 51 is rea
9 %.paratus acg 1ng to tge 1nven€10 An optical disc

51 is the existing disc or the high density disc. The
optical disc 51 is rotated by a spindle motor 52 and a
recording signal on the optical disc 51 is read by an
optical pickup 53. The read signal is supplied to an
RF amplifier 54. An output signal of the RF amplifier
54 is supplied to an error correcting circuit 59
through an EFM demodulator 55. An error correction is
prerformed by the error correcting circuit 59. A
digital output from the error correcting circuit 59 is
taken out to an output terminal 60. The digital output
is transmitted through a D/A converter 61, so that an
analog output is taken out to an output terminal 62.
A sub-code demodulating unit 56 and a medium
identifying unit 57 are connected to the RF amplifier
.54. A time display unit 58 is connected to the sub-
code demodulating unit 56. The time display unit S8
displays time on the basis of the demodulated sub-code.
The medium identifying unit 57 identifies whether the

optical disc 51 is the existing disc or the high
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optical pickup 53. The read signal is supplied to an RF anplifier 54. An
out put signal of the RF anplifier 54 is supplied to an error correcting
circuit 59 through an EFM denodul ator 55. An error correcti thdulg20Qkrf or ned
by the error correcting circuit 59. A digital output fromthe error
correcting circuit 59 is taken out to an output termnal 60. The digital

output s trRaagiiled; Ly ough & Rt CONELISE Plenpl LPALaN A Mg uni t

output is taken out “to an output termn A su

56 and a medi YRenitdeRtinly G U1 B Qs conaechedyLopifie ogmlééarer _
.54. Atine display unit 58 is connected to the sub code denodul ating unit

56. The tine despkay-ddide 2fmdH S @Sy thdEt 096}h§iﬁ@sa§sﬁiaW%nQ%mdul ated
sub-code. The nmediumidentifying unit 57 identifies whether the optical
disc 51 is thésexast rgrdirsedrrddeity ohi 84uil6 Jaly 2RG4, dansiiignadi sc. An
identification result of the nedium identifying unit 57 is supplied to the
EFM denodul at procgss serresgerdenoduliatiing uype &6, optineadi gplsay Sdniits 58,
and error correcting circuit 59. Thus, a signal process corresponding to
the type of opeiéakmgdsc 51 is performed. In the tine display unit 58, it
is prevented that the tinme display is changed depending on the difference
of the type of optical dPsd&heo Hane r@pweﬁmelar}l’@h§8ebgftpéﬁf§¢mv|¢@tta¢e

uni f or med tinT‘Ehat the time display is changed depending on the
difference of the type of optical disc to be
reproduced, thereby performing the uniformed time
display. For example, when the value of "minute"
exceeds 60 minutes, a display of one hour is performed
in accordance with the sub-~code of the high density
disc. Thus, the time display can be made common
irrespective of the type of optical disc 51. As
another method of the timé display, there is a method
whereby the time display is matched with that of the CD
even if the optical disc 51 to be reproduced is the
high density disc. That is, the time shorter than 80
minutes (or 90 minutes) is displayed by minute and the
time that is equal to or longer than 80 minutes (or 90
minutes) is displayed by hour. According to the other
method, since the time display can be matched with that
of the existing CD, it is possible to prevent a
situation that the user feels a sense of difference.

Fig. 17 shows an example of a construction of

a drive of a recordable (WORM type or rewritable)
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di splay. For exanple, when the value of "m nute" exceeds 60 mnutes, a
di splay of one hour is perforned in accordance wth the sub-code of the

hi gh density disc. Thus, the tine display can be made conmifnluly 20(specti ve

of the type of optical disc 51. As another nmethod of the tinme display,

there is a nethod whereby the tine display is matched with that of the CD
even if the optical_ disc 51 to be reproduced _is the high density disc.
That is, the RWECEhotteF- t NBRATBUCNRENGIES TR 'J0 dANREES)2 i 1 8FsplF&Fed by

mnute and the tipe thsﬁ.is SquaL to or longer than 80 m nutes 90
hdir € %@ g%ﬁég

mnutes) is diEPRyRd P

ERELEY ARG o tHE Sthert et hodCr

t he

[ di spl . b h i t.h f . th i.Sti N i bl
Lo provent & SIS BH T haTLTRe HOSF™erl SCAIGE Ol f of BRcHL ok g, 17

to prevent a
shows an exa
or rewitabl

a disc,

disc (CD-R, CD

for

e al so use

. of t i Qn.of i t
"9l el SENSTUCK OBl o%ylote 01, @ ecarsable LYERvpe
£XHW! £, '@é@hige&?hg)é dissGecHI® QdiSt i1 #18coqdabl g5 opti cal
can . The disc 71 iIs rotated by a spindle

nmotor 72. An a}mifﬁi;r@a&@pth@dh%ap&msir@ﬁdnn orgRy Jdxiesprgidatp to the
(0}

disc 71 and repr

in the disc reglisd whvectionthy aikeedadiviiodi(vaitisdrowsy) . a Foeeaxanpl e
disc 71 is a phase change

motor (not shown).

For example, the disc 71 is a phase change
type disc which can be recorded by a laser beam and can
be reproducéd by detecting a reflection light amount
difference. Polycarbonate is used as a material of a
board on which a recording film is coated. Track guide
grooves -called grooves have previously been formed on
the board by injection molding. Since the grooves are
preliminarily formed, they are also called pre—-grooves.
An interval between the grooves is called a land. The
grooves are spirally continucusly formed from the inner
rim toward the outer rim. The invention can be also
applied to a magnetooptic disc and a WORM-type disc
using an organic pigment as a récording material so
long as it can be recorded.

The grooves are formed in a zigzag manner
{called "wobble") for the purposes of controlling the
rotation of the disc and using it as a reference signal
upon recording. Data is recorded in the grooves or on

the grooves and lands. Further, address information is
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uce the data therefrom The optical pickup 73 i's noved
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type di sc which can be recorded by a | aser beam and can be reproduced by
detecting a reflection |ight anmount difference. Polycarbonate is used as a
material of a board on which a recording filmis coated. TiGaliky 2if4de
grooves cal l ed grooves have previously been forned on the board by
injection nolding. Since the grooves are prelimnarily formed, they are
also called pre-grooves. An interval between the grooves is called a |and.
The grooves @®Rtspupubly &sefoiraesusisy wodidwd righttdel 9mnef thém toward
the outer rim The invention can be also applied to a nmagnetooptic disc
and a WWORM t yPpeCavee - uShRgCRA16AgaRiE piRgientt e d fRArf Iy faterial so
long as it can pe.recorded. The .grooves are faorned i

(cal | ed "wobbfEtY1Per PPRLEHGPpELEL FEIEHRTE 1Thd %é%éh%ég%?@gf%gngﬁe di sc

rooves o orbtAEREY cBTethanttFaas RGeS hEERBREhe 36 16

Jul'y 2004 congipyoysly Eﬁgoaggg as wobble information of the grooves. The
optical pickup Is noved to a“desired witing position with reference to

the address which is obygingdthY toh@enqRRls-ddy ordradigm s dheggbypwriti ng
the data onto the disc. The data to be recorded 1s supplied to the drive

through an i ndeff@cenrfbuqgithanSCakel-daRlel 74C0MmuHLrsGyst esmanterface), ATAPI

(AT Attachnment Packet :
Computer System Interface), ATAPI (AT Attachment Packet
Interface), or the like can be used as an interface 74.
A memory 75 is connected to the interface 74. The
recording data transmitted through the interface 74 is
supplied to a CD-ROM encoder 76 and the data of the CD~
ROM format is formed. An output of the CD-ROM encoder
76 is supplied to a CIRC (Cross Interleave Reed Solomon
Code} encoding and EFM modulating unit 77. In this
block 77, a sub-code similar to that of ATIP is formed.

An output of the CIRC encoding & EIM
modulating unit 77 is supplied to a write signal
generating unit 78 and a write signal is Qenerated.
The write signal is supplied to a laser driver 79. An
output of the laser driver 79 is supplied to the
optical pickup 73. In this manner, the data is
recorded on the disc 71.
The optical pickup 73 reproduces the data on

the disc 71. The signal detected by the photodetector

is supplied to an RF signal processing unit 8l1. In the

RF signal processing unit 81, a matrix amplifier
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Interface), or the |like can be used as an interface 74. A nenory 75 is
connected to the interface 74. The recording data transmtted through the
interface 74 is supplied to a CD-ROM encoder 76 and the dat@Julf 260de CD-
ROM format is formed. An output of the CD-ROM encoder 76 is supplied to a
CIRC (Cross Interl eave Reed Sol onon Code) encodi ng and EFM nodul ati ng unit
77. In this Dblock 77, a sub-code simlar to that of ATIP_is forned. An

out put of the2EiREMERdGEIHY I tepdinatieeahier7eipgadumd itdf to a
wite signal enerating unit 78 and wjte signal is generated. The
wite o gnal POSEGHRLFEI Aty dnakahY dhyvbingos RABTOUTGLEoDr OHe | aser
driver 79 is supplied to the ..optical_pickup 73..1n this_manner,, t dat a
s Tecorded SHCPRS.dFsHOPEI MR Ttk b bkep el BRFEAL S I He Hat a on
the disc 71. Th ' I : t ph etgc hS ;SU |, ed: an RF
signal pr oceséi %8%3%??‘9‘8%6‘5‘?’% %ﬂlﬁ%% gnﬁﬂgr%geégbﬁaluﬁi t%g’lﬂﬁglérr(gt rix

ampl i fier 37 16 Jubyr200h Ridihureticabhy oRsakescihg deuectoon signal of

the photodetector, thereby formng a reproduction (RF) signal, a wobbling
signal, a tragkbRdigkr QhgHaanathilkh i Jiveashog gsrar F&Isgn@uﬁE.sﬂdmaBF

signal is supplied to a Cl RC decoding and EFM denodul ating unit 82. The
wobbl i ng signak whipphiiesl @it aimedr B dempo@ht bt signalThel s rsigyined to an
ATI P denodul ator, 84. The tracking

error signal and the focusing error signal are supplied

to a servo processor 85. Further, a driver 86 for

driving each unit in response to an output of the servo

processor 85 is provided. The servoe processor 85

executes a tracking servo and a focusing servo for the

optical pickup 73, a spindle servo for the spindle

motor 72, and a thread servo for the feed motor.

An EFM demcdulation, a decoding (namely,
error correction) process of an error correction code,
or the like is performed in the CIRC decoding & EFM
demodulating unit 82. An output of the block 82 is
supplied to a CD-ROM decoder 83. Qutput data of the
CD-ROM decoder 83 is outputted through the interface
74.

An ATIP demodulator 84 supplies the wobbling
signal to an FM demodulator through a band pass filter
for allowing only the signal at frequencies near a
carrier frequency (22.05 kHz) to pass, thereby

obtaining a biphase signal. Further, a clock taken out

of the biphase signal is used for controlling the
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error signal and the focusing error signal are supplied to a servo
processor 85. Further, a driver 86 for driving each unit in response to an
output of the servo processor 85 is provided. The servo prtcdssdp085
executes a tracking servo and a focusing servo for the optical pickup 73,
a spindle servo for the spindle notor 72, and a thread servo for the feed

notor. An EFM de ul ation decodi nangel error correctio ocess
of an error c%?+€%f?oﬁ°E88e detﬁgg%i§€IQé%%H#QHQRﬁiQ%quﬁﬁ(ﬁ¥éﬁg codi ng
& EFM denndulatln 8 out pu ck 8 u to a
CD- - ROM decode? &3 t%ﬁ gﬁaﬁge &gﬁ% CBEQOQ Eﬁ% Sh% %f?t

t hrough the i T ul.at Qr I|n
signa? to an @%ﬁ%@%% t%ator r%gﬁﬂﬁq%% § %ﬁggﬂ?§#¥ ¥D€?ng gnly
the signal alsieuencyspeReabnlreaiehed RAESN (@f?e szlieé(ﬂﬂ to pass,

thereby obtaining a |p ase signal. Further, a clock taken ou of the

bi phase signabpédsatissd %gruQQng@hbl aadtﬂag%s% It eI W s 2004 St AEl gepOt Or 72

and address data in the biphasé signal is extracted by the clock. The
address fromghecddt Poldeanduliater f84el g4supl-irei teh oSt EHY d@nbaelkl er 80

and the systemcontroller 80 controls 'the seeking operation by using the

address. The 8¥stenrcoatcolinyg &88Ftomodmlls ttingy iuttidr fte TERC CD- ROM

encoder 76/ decoder
decoding & EFM demodulating unit 82, RF signal
processing unit 81, servo processor 85, and the like.

In order to continuously pre-format the
address information (binary expression in the high
density disc; MSF format in the existing disc), the
groove serving as a guide groove of the laser beam is
wobbled and the address information is continuously
recorded as wobble information on the disc 71. The
déta is written to the disc with reference to the
address information obtained by the wobble information.
Actually the signal which was frequency modulated by
the carrier at 22.05 kHz has been inserted in the
wobble data and the address information is obtained by
demodulating this signal. The address information is
called ATIP and indicates an absolute address on the
disc.
The recording apparatuses shown in Figs. 13,

14, and 15 and the reproducing apparatus shown in Fig.

16 can be realized by the disc recording/reproducing

apparatus shown in Fig. 17 mentioned above.
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83, CIRC encoding & EFM nodul ating unit 77, CIRC decoding & EFM

denodul ating unit 82, RF signal processing unit 81, servo processor 85,
and the like. In order to continuously pre-format the addrésduly 28@F mati on
(binary expression in the high density disc; MSF format in the existing
disc), the groove serving as a guide groove of the |aser beamis wobbled
and the address information is continuously recorded as wobble information
on the disc 71. The dafari S¥@aMPileenat aske "Hiek® Wiltth FRERFSHEE to the
address information obtained by the wobbl e information. ActualL§ g

si gnal which %%%af?Eﬁﬁ%ﬁc§hﬁﬂHuF8tg&gﬁy 13h@ndary dreat2BRlpsdkEe H4§ been

inserted int the .address information is btalg d by
denodul at i ng THTS STORERS R AECRABHEEL Ao PEPREALHT 1o wh HaaPRYr Pdnd

i ndi cat es an‘gggflggﬁ %déﬁéi?ﬁﬂehh%e 31%%elERP recordi ng apparatuses shown

in Figs. and e reproducing apparatus shown in Fig. 16

can be realized by the ﬁ%éﬁ EﬁggggEQQEQGQFOQQﬁkﬂQj-@&p@ﬁét&§l§gowﬁa%@ Fig.

17 mentioned above. July For exanple, a case where the recording
appar at uses sfypwa @fb&%gérmiﬁeangréé arr@ Rl &,0 4 hBeadl$8 area on

recordi ng/ reproduci ng appar at us shown in Fig. 17 Wi 1l now be expl ai ned

her ei nbel ow. dhendifie 7is€s7tepsokiaadadbto thkeogtiivgl HlatRup 73
serving as an optical pickup 43 shown in Fig. 13. As
for the reproduced signal, the RF signal is supplied to
the CIRC decoding & EFM demodulating unit 82 wvia the RF
signal processing unit 81 and the push-pull signal is
supplied to the ATIP démodulator 84. At this time, if
the disc 71 is a high density disc, a part of the sub-
code (Q channel} which is demodulated by a sub-code
demodulator included in the CIRC decoding & EFM
demodulating unit 82 is different from the sub-code in
the existing CD frame shown in Fig. 5 as shown in, for
example, Fig. 10, so that it can be used as an ID
signal indicative of the type of optical disc.

That is, the CIRC decoding & EFM demodulating
unit 82 outputs the ID signal and supplies it to the
system controller 80, so that the system controller 80
operates as a medium identifying unit 47 shown in Fig.
13, On the basis of the supplied ID information, the
system controller 80 discriminates whether the loaded
disc 71 is the existing optical disc corresponding to

the CD format or the high density disc corresponding to
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in a predeterm ned area, for exanple, a lead-in area on the disc 71 is
reproduced by the optical pickup 73 serving as an optical pickup 43 shown
in Fig. 13. As for the reproduced signal, the RF signal islédyip?etd to
the CI RC decoding & EFM denodul ating unit 82 via the RF signal processing
unit 81 and the push-pull signal is supplied to the ATIP denodul at or 84.
At this time, if the disc 71 is a _high density disc, a part of the sub-
code (Q channél§ R chorBaterBdurstie@ipyns Sa5icodd tdenmbdlIERBraE ncl uded

in the CIRC decodin EFM . denodul ating unit 82 s different fr he
sub-cods in I SHFSCTTY EBFT PRRESCHOAN Pi B IR% RO 1, ¢ (op
exanpl e, Fig. so. that i n_ph ed an | D ..signal.dndicative of the
type of optié%%gll%%fnqh%?l%sﬁatﬁggcﬁﬁé Sgggd%ﬁﬁqg ré‘deEr%&(;ulating uni t

82 tputs t i : | | it taq.t t : l,er: 80,
R s

that the systemcontro operates as 47
shown in Fig.45 1dhodR 1R9F96$i§30ﬁntHemﬁﬂﬁ@&r%%chDﬂﬂﬁﬁﬂﬂﬁgiOn, the system

controller 80 discrimnates whether the |oaded disc 71 is the existing

optical disc figsg el d8cbaintienCdl alghair e sishe R ensid YesdsC
corresponding to 40 16 July 2004 the new format defined on the basis of the

CD format, antd sthé chesodibrgdperatiians pabcelacC BRE arodmgp&k EFM

modul ating unit 77 and the CIRC decoding & EFM denodul ating unit 82

serving as a catzecohvertodg aorrespond to each type of optical
disc.

.The detection pf the type of optical disc
based on the ID signal can be also realized by a method
whereby the system controller 80 identifies the address
information which is outputted from the ATIP
demodulator 84. That is, in case of the existing
optical disec, as address information included in the
ATIP, each of the minute (MIN), second (SEC), and frame
numbexr (FRAME) is expressed by the BCD code. On the
other hand, in case of the high density disc, the
address information is expressed by a binary notation
of 24 bits. Therefore, the systeﬁ controller 80
discriminates a difference of the address information
from the ATIP demodulator 84, thereby enabling the type
of disc to be recognized.

Further, when the type of disc 71 is
identified by the system controller 80, the system

controller 80 operates the CD-ROM encoder 76 and adds

the header (refer to Fig. 6) corresponding to each disc
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45 shown in Fig. 13 in a manner such that the subsequent decodi ng/ encodi ng
processes of the sub-code and the encodi ng/ decodi ng processes of the error
correction code correspond to each type of optical disc. THeule2@tion of
the type of optical disc based on the ID signal can be also realized by a
met hod whereby the systemcontroller 80 identifies the address

information which is outputted fromthe ATIP denodul ator 84. That is, in
case of the e¥N&ni ke spCioraling statasinptesd VhRoLRE! Low SITHAGRISHE i n t he

ATI P, each of ,the m nute (M econd (SEC), and frame nunber IS
expressed by tReCBBBEEEEE QQPQFﬁi e St Pankhei iPCEON Sorigd hléﬁuﬂén5|ty

di h dd f d bi f 24
bi 15, Thorel of B ERE SYSLE COMGTI BT d0) ShURTERPNATEs o Sa“f? erence of
the address ig -gigmtfaggtlfa&p dha AU derdilaten $. Eherely snabling the

type of disc'to bereco fized whéen he ty

identified b h f t cantr, II rates
t he CD- ROM e%zgd§$§¥§h§ %’rﬂkkﬁ% heéﬁ%g§%$%§eﬁﬂég g@ 8 Wﬁ%éﬁ?é@%ﬁndlng

to each disc 45 16nduky 2004 uhan fthe J&cog dipgsgatan @B@t 0BG &1 otk
interface 74 is converfed into the data of the CD-ROM format. That is,
the system copkr ehkernd8@esypdli®Rsndttion included in the header in
the CD-ROM encoder 76. Cbviously, the system
controller 80 also switches the decoding process of the
CD-ROM format including the header by operating the CD-
ROM decoder 83 in accordance with the tybe of disc.

The present invention is not limited to the .
foregoing embodiments but many modifications and
variations are possible within the spirit and scope of
the appended claims of the invention.

According to the invention, by recording the
information different from the information in the frame
format of the ordinary CD or the like into'the Zero-

. data area or relative time area in the Q channel of the
sub-code, the information regarding the absoclute time,
the type'of disc, and the like can bg more properly
expressed. Thus, in the optical disc of a large
capacity and a high density or the like, the proper
absolute time can be expressed even in the casé where
the absolute time exceeds 99min59sec74frame.

According to the invention, the digit of hour

is not used when the recording time is shorter than the
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identification result of the disc to the CD-ROM encoder 76 serving as a
header converting unit 49 shown in Fig. 15, thereby controlling so as to
switch the data format of the address information includedl July Be0header
in the CDROM encoder 76. Cbviously, the system controller 80 al so

swi tches the decoding process of the CD-ROMformat including the header by

operating the CD- ROM decoder, 83 i n accordance the, t e of, di.sc. The
present |nvenPF89et§rm&qurﬁ%Wﬁi{Q)tmkpu?%?eﬁﬁm%é %hﬁBEF nf8% H Svany

the apper EOSSS?QE&W R L S g A L
e appende g e cordi g ro rnvention

di th f t ' t f y
fornat of the 8t dindPy b dridher e el FaFkE PRLbOUPEIRL, Do rhR e i et i ve

time area in ife ﬁl@lﬁa'&%%sfédy then ﬁé‘br&é’g?zeahﬁhiﬂéoﬁlgﬁh't@t'in&@ﬁ_;arﬁieng the

absol ute tine, type of and the |ike can be nore properly

expressed. Thbh%tch&nrgh%&mdﬁ@ém% SgiOh ehéargRe eapaskbyoandra High
density or the like, the proper absolute time can be expressed even in the

case where thedaksolsticd tddrearexserssi 99ninSo9secH4f Larwe. According to the
invention, the digit of hour is not used when the recording tine is
shorter than the 42 16 Julnt04 prededengi hedthenenyBotionut eheordpm
m nutes) and the digit of hour is used when the recording time is_equal
can be mutually transferred between the existing medium
and the high density medium by the conversion of the
time information and the authored data can be easily
transferred and recorded.

According to the invention, the information
regarding the discrimination of the type of disc such
as a discrimination about whether the disc is the high
density optical disc or the ordinary optical disc is
recorded in the disc, thereby enabling the reproducing
apparatus to easily discriminate the type of disc. It
contributes to the reduction of the burden on the
apparatus and the reduction of the processing time.

Whether the disc has a multilayer structure
or a single layer structure is checked. If it has the
multilayer structure, the information showing in which
recording layer the frame that is at present being
accessed is located or the like, the information
regarding the track pitch, or the like is recorded in

the disc, thereby making it possible to contribute to

realization of the high disc accessing efficiency upon
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to or longer than the predetermned tine. Therefore, the high density can
be realized while maintaining the matching performance with the tine
expression in the mediumsuch as an existing CD or the |ikt Juy2e0kr,
according to the invention, the data can be nutually transferred between
the existing medium and the high density nmedi um by the conversion of .the
tinme infornatkggr%ag EQ% aut hored data can be easily transferred and
recorded. According 6 Re invention, the information regardi ng the

di scrimnation of the type ?;recges[& }%ﬂ?n@%g E’hsﬁf:it”hﬂﬁtiit%'& a&o;ﬁhé/\het her

the disc is the high density optic sc or the ordinary optic disc is

recorded in thgydiye¢ngt BRI RIAPIBNY ddigy IeBROEYEERE on@PRYAL US tO easily
discrimnate the type“of disc. It contributes to the reduction of the

burden on theya2ppakahes azrd ddiss NEIGH O ©f thhe spheges sinkg dddpe .ofhet her
the disc has a nultilayer structure or a single layer structure is
checked. |If ithbaspbbadeduldlidimerostithet imeentheni.nf ormati on showi ng in
which recording layer the frame that 'is at present being accessed is

| ocated or the like, the information regarding the track pitch, or the
like is recorded in the disc, thereby making it possible to contribute to
realization of the high disc accessing efficiency upon 43 16 July 2004

repr oducti on.
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The present invention is not limted to the foregoi ng enbodi nent but many
nodi fications and variations are possible within the spirit and scope of
t he appended clains of the invention. 44 16 July 2004 WHAT 168U}t 200MED | S
1. A disk-shaped recording nediumin which information is recorded by a
recording format based on a CD format, wherein said nmedium has a sub-code

area in mhichwg%gzgﬁégggﬁaﬁéhgggitional information is to be recorded,

sai d sub-code nel for recording address information which

shows a recording posiki%qégfgﬂg%é&ﬁfgéﬁﬁéééba.ég?abzi pwggtﬁpcorded on

the disc-shapéd recordi'ng medi'um®and in ime” information

shown by each; JRbtnQk i GROUT" e dBUEE Ly éSf?@&?&ingﬂgoEE%%m%%féﬁugﬁaid Q

channel is defined on the basis o# sal'd CD for mat a zero-data area in

said Q channel chagoaRafHOWRe@iga i N which time information shown by the
"hour" unit in said absolute tinme information is to be recorded. 2. A

medi um according to cl aisgil, nwhenel maaid siibikRiar gachsial vegaireda t o | ower
4 bits in 8-bit data formng said zerg-data area. 3. A nmedium according to
claim 1, whersub-todesaisd aalkidliutresl iivef oot bahi O8, teasd vacbrakdsai d
said sub-code area has a Q channel for

recording address information which shows a recording

position of the information which is to be recorded on the

disc-shaped recording.médium and includes absolute time

information shown by each unit of "hour™™, "minute",

"second", and "frame”, and

sald Q channel is defined on the basis of

"said CD format and a zero-data area in said Q channel

has an AHOUR area in which time information shown by

the "hour"” unit in said absolute time inhformation is

to be recorded.

2. ‘ A medium according to claim 1, wherein said

AHOUR area is allocated to lower 4 bits in 8-bit data

forming said zero-data area.

3. A medium according to claim 1, wherein in

said absolute time information, each unit of said

"hour”, "minute", "second", and "frame" is rgpresentéd

by a BCD code.

4. " A medium according to claim 1, wherein said

absolute time information of said "houxr" unit is data

in which 100 minutes is set to one unit.
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"hour", "m nute", "second", and "frane" is presented by a BCD code. 4. A
medi um according to claim1l, wherein said absolute tine information of
said "hour" unit is data in which 100 minutes is set to ori July 200445 16
July 2004 5. A nediumaccording to claim1, wherein said absolute tine
information of .said "hour” unit is data in which 60 mnutes is set to one
unit. 6. A medium according to claimb5, wherein said absolute tine
informati on of-said "ni Auf@diy ta¢eordiag itk gledmyd f rdeein 591d7. A
nmedi um according to claim1, wherein said Q qhar}'nel h"as a specific area in
whi ch identi f?@gpilb‘ﬁe &ag HaviHgrat beit efnseddwnihatat Yeklst 8 gate of
said pattern.canpot appear. by an encodjng in said . .CD format is to be
recorded . 8.1R WB&FHW]@C@& GfP tio° cFaF -9, ORffeM&i it said  specific area is

a part of said zero-dat rea. 9. A nedium accordi.ng to ¢laimZ7, wherein
said specifi g'ar eais g& r%eelcgﬂn\l/ea § gﬁ?@a%lonc\}\ﬁlgﬁ Jel Ef}f/%lntfﬁég

i nformat i on shawg.a EeREOduCid N el apsed Lhmm 6L gash Misle phegsui ch

i s reproduced I n sai ormat” I's to bé recorde nedium accor di ng
to claim7, whgrgipapgkd rdgdeny idd cpgion data includes recording |ayer

i nformati on show ng whether a recording |ayer forned in
7. A medium according to claim 1, wherein said Q
~channel has a specific area in which identification
data having a pattern in which at least a part of said
pattern cannot appear by an encoding in said CD format
istb\be“reéorded.
8. A medium according to claim 7, wherein said
specific area is a part of said zero-data area.
9. A medium according to claim 7, wherein said
specific area is a relative time area in which relative
time information showing a reproduction elapsed time of
each music piece which is reproduced in said CD format
is to be recorded.
10. A medium according to claim 7, wherein said
identification data includes recording layer
information showing whether a récording layer formed in
said disk-shaped recording medium has a single layer
structure or a plural-layer structure.
11, A medium according to claim 10, wherein in
the case where said disk-shaped recording medium has

the plural-layer structure, said recording layer

information indicates in which recording layer said
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sai d di sk-shaped recordi ng nedium has a single |ayer structure or a
plural-layer structure. 11. A nmedium according to claim10, wherein in the
case where said disk-shaped recordi ng nmedi um has the pl urd6July2404
structure, said recording layer information indicates in which recording

| ayer said 46 16 July 2004 specific area is included. 12. A nedium
according to claim7, wherein said identification data includes
informati on showing a type of said disk-shaped recording nedium 13. A
medi um @Re6tdi-Agareaclid mrIlugpdrein said identification data includes
identification information show ng that said di sk-shaped recordi ng nedi um
is an optical disc having a recording density higher than that of a CD.

14. A a recording, apparatus for,.recording in data and tipe )
i nf or ma tﬂlaccon%an' ¥ saFFordimHat 5O nd-H 1 r edor di'fitf Fetumsaid

I S§ ARG 4k i f.yin ns; i,dentifyin .type pf said _recordin
ﬁggPthi%%?gigg%égﬁtthdgggnsl%§;ugggpu%?¥86%§§ﬂﬁ¥kiﬁgowﬁﬁﬁbrﬁal'¥$?a
switchigngs @ Hosmatof égﬂf%é&gﬁ-h@f&@@g j.on  which is outputted in
accordance mnt% t he g§pe 0 salé recordi ng medi um and recording neans for

recording the tine information outputted from said data converting nmeans
together with said nmain data into said recordi ng nedi um

13. A medium according to «claim 12, wherein said
identification data includes identification information
showing that said disk-shaped recording medium is an optical

disc having a recording density higher than that of a CD.

14, A data recording, apparatus for recording main data
and time information accompanied for said main data into a
recording medium, comprising:

identifying means for identifying a type of said
recording medium;

data converting means for outputting said time
information and switching a format of said time information
which 1is outputted in accordance with the type of said
recording medium; and

recording means for recording the time information
outputted from said data converting means together with said
main data into said recording medium,

wherein said data converting means outputs first
address information which is expressed by a first format
corresponding to a CD format and second address information
which is expressed by a second format different from said
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wherein said data converting neans outputs first address information which
is expressed by a first format corresponding to a CD format and second
address information which is expressed by a second format 1 Julef@ from
said 47 16 July 2004 first format and converts one of said first and second
address information to the other in accordance with the type of said
recording nedium wherein said first address information includes absolute
time informati on shown by each unit of "mnute", "second", and "franme" and
sai d seEbndtadépegeti nEodmtdwwerns| udes ab§ol aaédt i feristf ormat | Grcsitain
by each unit of "hour", "mnute" "second", and "frame". 15. An apparatus
accor di #gA¥8se| dnhomaheneity ddth abnerofin sat@erdpngeewitsetbadtyrsnd
"frame” [n said first address, information is expressed by a BCD code and
eachtuﬁi BPLLarGCONHRY MeHiHBre", "second", and "frame" in said second

o Claim 14, whor 81 8din (L0 of *LERFd SAORTES | PRECHRRE L And L gRE® |
id fi . Lnf 1 Qn-i b ; d.each . unjt of
Said i POCRTE e AT N RO P Rl B st ©

i nf or mei 4 OR-HhgexpsRgSeds Pyanbi naRy £008. dd-cAR apPRRLakLYs fﬁfekﬁl:af-&q&rp
a Q channe

claim 14, wherein said tine infornmation is recorded in

i ncl udeth¢Mugael- CaB801teOr MBkiON i WHGA S 40r Brthwd the kashs e CBf
format. 18. An apparatus according to claim 14, wherein said
"hour", "minute", "second", and "frame".

15. An apparatus according to claim 14, wherein each unit of
said "minute", "second", and "frame" in said first address
information is expressed by a BCD code and each unit of said
"hour”, "minute", Tsecond", and "frame"™ in said second

address information is expressed by a BCD code.

16. An apparatus according to claim 14, wherein each unit of
said "minute", "second"”, and "frame" in said first address
information is expressed by a BCD code and each unit of said
"hour", '"minute", "second", and "frame" in said second

address information is expressed by a binary code.

17. An apparatus according to claim 14, wherein said time
information is recorded in a Q channel included in sub-code

information which is formed on the basis of a CD format.

18. An apparatus according to claim 14, wherein said

identifying means identifies a first disk-shaped recording
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identifying neans identifies a first disk-shaped recording 48 16 July 2004
medi um whi ch has a first recording density and on which said main data and
said tine information are to be recorded in accordance wi t1§ WYE9¥or mat
and a second di sk-shaped recordi ng nedium which has a second recording
density higher than said first recording density and on which said nmain
data and said tine information are to be recorded in accordance with a
specific format based on said CD format. 19. An apparatus according to
cl ai m medier #hdchhéhas ma  finrgy naerendihbcHans e orddd wn whighf isasd
di sk- shaped cIecording medi um j ncl udes absol ute tinme information shown by
each uM3 i GhEdhueed Baédonglme add Famgeonn@iehe toi nee i TR FRRY oD
which is_recorded on, said cond dj sk-shaped recordi ng di um i ncl udes
absol UtECTTREAIAE oD Gn SRoWATBYT  £a8h Suri ToHro - HEERT ShaReRy rEcording
"second: e " 0 %BP r di claim 19, wherein each
uni t ogne%al 'f%l%lﬁﬁaeh?g" geﬁ%en ,éa?{%i%%'a%ﬁ@ #%?%gyt ihr%‘ghierﬁo }ﬁﬁ?i ghalae
whi ch ig; be 8oy o &Eﬁéﬁi Lirstodi 5K agﬁﬁ ecqtdi Lymg
expresséhfﬁg_aeBCD épgg an eagh_u%fﬁjof§§é?g ' S%rﬁgﬁﬂn?%ﬂfgﬁthsé%ﬁﬁ%",
and "frafme | ihfdendt1Bni A Md Ohe Wiiddbided 0 18 rRckethan said segond
di sk-shaped recording nediumis expressed by a BCD code. 21. An apparatus
accor di sygedof ©d afsamdt whes@i oneashduobt fofmagai d "m nute”, "second", and
"frame" in the tinme information which is to be recorded on said first
di sk- shaped recordi ng 49
19. An apparatus according to claim 18, wherein the time
information which is recorded on said first disk-shaped
recording medium includes absolute time information shown by
each unit of "minute”, "second", and "frame" and the time
information which is recorded on said second disk-shaped

recording medium includes absolute time information shown by

each unit of "hour", "minute", "second", and "frame".

20. An apparatus according to claim 19, wherein each unit of
said "minute", "second", and "frame" in the time information
which 1is to be recorded on sald first disk-shaped recording
medium is expressed by a BCD code and each unit of said
"hour”™, "minute", "second”, and "frame" in the time information
which is to be recorded on said second disk-shaped recording

medium is expressed by a BCD code.

2l. An apparatus according to claim 19, wherein each unit of
said "minute", "second", and "frame" in the time information

which 1is to be recorded on said first disk-shaped recording
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16 July 2004 nediumis expressed by a BCD code and each unit df said
"hour", "mnute" "second", and "frane" in the tinme information which is to
be recorded on said second di sk- shaped recordi ng nmedi um i sl6eluy2ded by a
bi nary code. 22. A data recording nethod of recording main data and tine
i nformation acconpani ed for said main data into a recording nmedi um
conprising the steps of: identifying a type of said recordi ng nedi um
converting time information in a first format in said tinme information
whi ch iBedkPlessed WP REPEEFal PYy Sf BCH f Fedentandr reachi Ml ki |f said
information i,n a second formaj, diffgrent fromsgaid first format in_
accor danc®UHi rh t HBIDE{Se rof sﬁ?&oﬁggordiﬁé“hedi@ﬁﬁ“@nd r&Ror ditRy t fame
converted_ tine,i.nformation together w_.th said nain data into sajd_.
recouﬁ%@fﬂﬁﬁﬁﬁﬁommgﬁ i iFﬁ%éPﬁ(R%VéFHQﬁﬁ%Qeﬁan t?ﬁﬁoqdﬁgﬁﬁﬁﬁon
whi ch i e A fi . for.nat ' 0 farmt and
second %?%ég?n?%$%ﬁ$¥gﬁg @%?%H$}£ﬂ§£%¥é§éé§%§§@§}2%5%H&§¥ r et odi f f er ent
fromsaid first format are outputted, and one of said first and second
time information is converted into the other tinme information in

corresppndence t quthathype@brgehd HRAAUSH Ngr FRAJWALNWEREHR Bl €al bigd
time information includes absolute tinme informati on shown by each unit of
“m nut el imésetnfidtmeemnicon f racedmpatizad d Seconsaidmemanhor gatizon ivko a
recording medium, comprising the steps of:
identifying a type of said recording medium;
converting time information in a first format in
said time information which 1is expressed by a plurality of
different formats into time information in a second format
different from said first format in accordance with the
type of said recording medium; and
recording the converted time information together
with said main data into said recording medium,
wherein 1in said converting step, first time
information which is expressed by a first format
corresponding to a CD format and second time information
which is expressed by a second format different from said
first format are outputted, and one of said first and second
time information is converted into the other time
information in correspondence to the type of said recording
medium,
wherein said first time information includes
absolute time information shown by each unit of ™minute”,
"second", and "frame" and said second time information
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16 July 2004 includes absolute tinme information shown by each unit of and
"frame". "hour" "mnute", "second", 23. A nethod according to claim 22,
wherein each unit of said "minute", "second", and "frane" GWJuba2Ql4 i r st
time information is expressed by a BCD code and each unit of said "hour",
"mnute", "second", and "franme" in said second tinme information is
expressed by a BCD code. 24. A nethod according to claim 22, wherein each
unit of said "mnute", "second", and "franme" in said first tine

i nf or netNEA RS Sex pesded Sy taBCDioddareaivi @actsheivn dfy satath ' "ol " of
‘"mnute’, "second", and "frane" in said second time information is
expressedOBY a DIFHAMEode’ S25oNA e s "Heedrel ng to cl ai m 22, wherein
said tine infornmation is recorded in a Q channel included in sub-code
information which is formed on the basis of a CD format. 26. A data
recordi mej h ecordi ng. mpi n data _and ti,ne i nformation, acconpani ed
for sai %gr'mi}ir% ?irgett%{?%t o%caCér%(gJoIE%i ng  medium E?drrp"ﬁlgf:ﬁént he3sPepd bt : of

| dentifyhng anhyRieh sahddaeoqdl ng, gRdi kAR 09, 5891 LCqq JiOr AL, Of
time information in sdid time Inforfation Which i3 expréssed by a

p|Ura'!iMf@Eméﬂﬂ&@rfgteQB&@@éédr%%CQOB@@ﬂQ%d%thHh%édehﬁitsékdsaid
recording nedium and 5116 July 04 recording the forned tine
i nf or mathounrt'ggethefiuvet'h "second", and "frame"” in said second time

information is expressed by a BCD code.

24. A method according to claim 22, wherein each unit of
said "minute", "second", and "frame" in said first time
information is expressed by a BCD code and each unit of said
"hour", "minute", "second", and "frame"™ in said second time

information is expressed by a binary code.

25. A method according to c¢laim 22, wherein said time
information is recorded in a Q channel included in sub-code

information which is formed on the basis of a CD format.

26. A data recording method of recording main data and time
information accompanied for said main data into a recording
medium, comprising the steps of:

identifying a type of said recording medium;

forming a selected format of time information in said
time information which 1is expressed by a plurality of
different formats in accordance with the type of said recording

medium; and
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said main data into said recording nmedium wherein in said formng step
one of first tinme information which is expressed by a first fornat
corresponding to a CD format and second time infornation vty 2604
expressed by a second format different fromsaid first format is
outputted in correspondence to the type of said recording nedium wherein
said first time information includes absolute tinme information shown by

each unit of "mnute", "second”, and "frame" and said second time
i nformation i ncl u§escasssicut ehej mermad ok e dmishowat iyn edobetihetr ofith
"hour", "mnute", "second", and "frane". 27. A nethod according to claim

26, wheP@lH Bath daFe snteapald FEREEELNg  BEE4HAY , and "frame” in said
first tinme information, is expressed %é a BCD Eode and each upjt of said
"hour", "minute" "PeLEIGhdLD afdlo% r SHEMIPT sSFEPsectR® tPhe TN mdtih

i .a BCD.coda. 2 di | ai m 26, wh

LS e b EsRsthill 4nPERIERIY.s A uliethiog aceordle L.aLe: MAT Aberaln,

i nformation drp f@fﬂﬁgésgﬁg%&&@ Eﬁﬂg aﬁ%o‘igﬁ[wﬂ twﬂ{cﬁa& e ssed
m nute", "second", and rane” 1 n said secon ime 1 nformation-1s

expressed by asBtBaty @Rfenatd2 dbr fadent?00frdd. AaMBt hed ragcordiagt o gdaim

26, wherein said time information is recorded in a Q channel 1ncluded In
sub- codeutputbedat ign abredspenfienmed e theebasigeofon Ghi@r MicodPindg

data reproduci ng apparatus for reproducing a recording
medium,
wherein said first time information includes absolute
time information shown by each unit of "minute"™, "second", and
"frame” and said second time information includes absolute time

information shown by each unit of "hour", "minute", "second",

and "frame".

27. A method according to claim 26, wherein each unit of said
"minute", "second", and "frame" in said first time information
is expressed by a BCD code and each unit of said '"hour",
"minute", "second", and "frame" in said second time information

is expressed by a BCD code.

28. A method according to claim 26, wherein each unit of said
"minute"™, "second", and "frame" in said first time information
is expressed by a BCD code and each unit of said "hour",
"minute", "second", and "frame" in said second time

information is expressed by a binary code.
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medi umin which main data and tinme information acconpanied for said nmain
data have been recorded, conprising: identifying nmeans for identifying a
type of said recording nedium pickup neans for readi ng sal&duly 2804
information recorded in said recording nedium denodul ati ng neans for
switching a format of said tinme information outputted from said pickup
nmeans in accordance with the type of said recording nedium and
reproduci ng nmeans for reproducing or displaying the tine information

out put t29- f rdm Batbode mediicatd ¥igg melds, clafiar eidf saiwheeaddul seilay rdares
outputs, first address information which is_expressed by a first format
corr espEREP Rt CR CF f 6ERRESESH 5Rcénd? aglicase ] nibrhbidesh 1mhpek-icpde
expressed ifferent fromsaid first format and converts

b f t
one of %%fBXW%Fzggggguégigﬁﬂ gﬁaaﬁﬁgémﬁrﬁ%ﬁnaﬁﬁéﬁiQ§(?tQRa§R¥@§taddress

information in correspondence to the type of said recording nmedi um
wherein said first address infornation includes absolute time information

shown byoeach oLt olelmiateny coeSondis a0 'Lraml, and; sai dsscend:o

¢ 3 ﬁa .
addr ess |nfornat!on 047 nc udes absofute i nhf ormati on
shown by-g@aGh UhtwBfich hedin Jd&8 AUtgq %%ﬁ@@”ﬁﬂfo§ﬂgfikﬁ?”55co%%gﬂ@%d

apparatus according to claim30, wherein each unit of said "mnu
"secondforapdidf mamel datsahdvhi beleraddi@ssded Nf ebfpkii@l g expressed by a

BCD code and each unit of said _

identifying means for identifying a type of said
recording medium;

pickup means for reading said time information
recorded in sald recording medium;

demodulating means for switching a format of said
time information outputted from said pickup means in
accordance with the type of said recording medium; and

reproducing means for reproducing or displaying the
time information outputted from said demodulating means,

wherein said demodulating means outputs first
address information which 1is expressed by a first format
corresponding to a CD format and second address information
which is expressed by a second format different from said
first format and converts one of said first and second
address information into the other address information in
correspondence to the type of said recording medium,

wherein said first address information includes

absolute time information shown by each unit of "minute",

"second”, and "frame" and said second address information
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"hour", "minute", "second", and "frame" in said second address infornation
is expressed by a BCD code. 32. An apparatus according to claim 30, wherein
each unit of said "minute", "second", and "frame" in said T4 Julyt 2Q¥dr ess
information is expressed by a BCD code and each unit of said "hour"
"mnute" "second" and "franme" in said second address information is
expressed by a binary code. 33. An apparatus according to claim30, wherein
said tipe _information is address information recorded in a Q channel

i ncl udetFhUEEE- cBRECILNLS nAtlien WhiteRmasE ¥an meh o t Ay basich ok Cof
format.,34. An ar at accordi to claim30, wherein said identifying
nmeans id%ﬂ??f?egggl?4 %ﬁfd?%ﬁggﬁggbdf¥§%or%¥%@e medi um whi ch has a first
recordi ng density and on which said namin data and said tinme information
are recorded in accordance with a CD format and a second di sk-shaped

recordi i u [ C | 4 nsj i.gher_ _than.sa
first rggbr inggg§%§%?§niﬁﬁ§%%§§gﬁgh%ghggﬂﬁg?ﬁggatghég%l%BEﬁﬂ?@ Eﬁé%aﬁ
sai d tigeignfofimiion anedesoqded jiy asgordance; it specifd c_far,
based on said éD format. 35. An appar at us gkcprd%ﬁg:$%ﬁglgﬁ%#%%,am§%reﬁ%
the ti nenféRiatawin ofs Wakph sk daoydad B sdbde f bRt Hictk-ghepeds said
recordi ng medi um i ncludes absolute tinme informati on shown by each unit of
"m nut e"holtsBcondinirarck ™ f r ateécand", he aridre " faf@ermat iion WhLh | sekeses ded
on sai d second di sk-shaped

address information is expressed by a BCD code.

32. An apparatus according to claim 30, wherein each unit of
said "minute", "second", and "frame" in said first address
information is expressed by a BCD code and each unit of said
"hour"™, "minute", "second", and "frame"™ in said second

address information is expressed by a binary code.

33. An apparatus according to c¢laim 30, wherein said time
information is address information recorded in a O channel
included in sub-code information which is formed on the basis

of a CD format.

34. An apparatus according to «claim 30, wherein said
identifying means identifies a first disk-shaped recording
medium which has a first recording density and on which said
main data and said time information are <recorded in
accordance with a CD format and a second disk-shaped
recording medium which has a second recording density higher

than said first recording density and on which said main data
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recordi ng medi umincludes absolute tine information shown by each unit of
"hour", "mnute", "second", and "frame". 36. An apparatus according to
claim 35, wherein each unit of said "mnute", "second", arid JJuly20(# in the
time information which is recorded on said first disk-shaped recording
medium is expressed by a BCD code and each unit of said "hour", "mnute",
"second", and "frame" in the time information which is recorded on said
second di sk-shaped recording nediumis expressed by a BCD code. 37. An
appar at @@dae"@dﬁﬁi hgmeo 1 mMabLonhats nregeldent tinf acesirdldandeuveéth a
"second", an%,"frane" in the time information which is recorded on said
first dPBRCShaped FEGr RFEFedn ufirids Cokfddwdd: by a BCD code and each
unit of said "hour"”, "mnute", "second", and "frane" in the tine
information which is recorded on said second di sk-shaped recordi ng nmedi um

is expgessed_ by I C 5.16 July 2004 An .appar at accardi ng
to clai%$34,gahéy§?%£§§?§ tgﬁgoFﬁ%gﬁhagPoﬁ:ﬁ% mbgg%’r éggﬁ%ﬁnoﬁa§5i%lnﬁfrst
di sk-shaped 18¢qr§ NGHM®|AL um i n ' f or pat orgi to _ rmat
by m)plu?atlgﬁg_ a WwWo b?ll ng gr g%%/e Eem%?%ﬁgﬁaqgg?e\?iagusl yﬂbfle%% f%%gngdgggé%ﬁﬂ
time i nferaRHHOR hasdi heen nac{dedan8csaitd S@ﬂ@@%ﬁ‘f%ﬁ%ﬁ&%@ é@&%d'ﬂsxg.
mediumin a second format according to the specific format based on ai d
CD f or naéchy urmiltl atf ngmti hetwohbl "egceive Wi h” hadmerr exhaust e begme
formed, and said identifying nmeans identifies said first and

information which is recorded on said second disk-shaped

recording medium includes absolute time information shown by

each unit of "hour", "minute”, "second"”, and "frame".

36. An apparatus according to claim 35, wherein each unit of
said "minute", "second", and "frame" in the time information
which is recorded on said first disk-shaped recording medium
is expressed by a BCD code and each unit of said "hour",
"minute", ‘'"second", and "frame"™ in the time information
which 1is recorded on said second disk-shaped recording

medium is expressed by a BCD code.

37. An apparatus according to c¢laim 35, wherein each unit of
said "minute", "second", and "frame" in the time information
which is recorded on said first disk-shaped recording medium
is expressed by a BCD code and each unit of said "hour",
"minute", "second", and "frame" in the time information which
is recorded on said second disk-shaped recording medium is

expressed by a binary code.
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second di sk-shaped recording nmedia by identifying said first and second
formats. 56 DATA RECORDI NG MEDI UM DATA RECORDI NG APPARATUS AND METHOD,
AND DATA REPRODUCI NG APPARATUS AND METHOD ABSTRACT OF THE DIESEUOSWMRE An
absolute tinme area i s expanded by using an area of relatively | ow

i nportance such as zero-data area and/or relative tinme area or the like in
a Q channel in a sub-code in a recording format of a CD. Thus, an

absol utg_tine expression which can cope with a disc having a |arge

capaci ty8or the [3Ake2PRAYEEUHARAFEPHEDNIATANSHR lille i, nevhexpeéBsi on i s
performed in a manner such that a di git of "100 m nutes" is BCD expressed

by using |ower 4%%S it Hhe GHPIMIELENJaPES aPEsTZERSCOMIRT e @Rdlute
(1o o gunglo GOSpLURSRREI I LAE AR, Doy SipGESR A AL, O Tl 1S
Cont, AR O5 RO ) g LR ofligeBs B gD e
zer o- dafi aheh ZFRPrefliGudly been formed, said time information has
been recorded on said second disk-shaped recording medium in
a second format according to the specific format based on
said CD format by modulating the wobbling groove which had
previcusly been formed, and
said identifying means identifies said first and
second disk-shaped recording media by identifying said first

and second formats.
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