for Nhnagﬁng a First Attribute and a Se nt Area for Managi ng a
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program ar ea 92HP §ﬁ§°g§gd E% ﬁg?br% rog?aﬁlregoﬁgggug%nghe
optical disc, thppanabus tbrpRegraeducing th@ R@D@rdphsyMbﬁn@mare managed by
the TOC area 91. \Wen the read out of the audio data fromthe program area
92 by the disc recrodUC|ng ap-aratus cones to a close and an optical pickup
reaches the | eaBRSKERQUYR OF o LBVENTION: oduci ng apparatus terninates the
reproduci ng operati ofheg Eh@eﬁl&hbﬁa&'ed.la%@sf @b AUdiiec-Belged Ng to Fig. 2,

the disc.reprodyging.apBar abys. 82033 0! 12 AILA TR B! 18 FPLGF

a management information recording area having
recorded therein the prograim-based elapsed time and
the total absolute time for the program. The
invention also relates to a method and apparatus for
reproducing the disc-shaped recording medium.

The format for recording data on this optical
disc includes a table-of-contents (TOC) area 91, as a
program management area, a program area 92, and a
lead-out area 93, as a program terminating area,
looking from the inner towards the outer rim of the
obtical disc, as shown in Fig. 1.

In an optical disc for audio, having the audio
information recorded thereon, audio data is recorded
in the program area 92, while the play time for each
program recorded on the optical disc, the number of
programs and the total play time are managed by the
TOC area 91. ' .

When the read out of the audio data from the
program area 92 by the disc reproducing apparatus
comes to a close and an optical pickup reaches the
lead-out area 93, the disc reproducing apparatus
terminates the reproducing operation of the optical

"disc for audio.

Referring to Fig.2, the disc reproduéing

apparatus reads out the audio data of the optical



-2- disc for audio 61 by an optical pickup 62 and processes the audio data
by a digital signal processing circuit 66. The disc reproduci ng apparatus
outputs the resulting playback data at a digital signal output termnal 75
or anal og signal output termnal right channel R and | eft channel L. The
focusing and tracking servo signals, reproduced fromthe disc reproducing
apparatus, are transmtted. to a focusing servo circuit 70 and a tracking
and thread servo circuit 71, respectivel y2-while thread servo error signals
are transmtted only to the tracking and thread servo circuit 71. Wth the
above di sc reprddaci igragpdiat 63, byl apbapkisagnplickupe 6Reasdout from t he

optical disc fopraudbgeBlih¥ hiiaie! akil By andibieasmsigedato an anal og
wave-formng citcult 64. The ana og wave- “form g circult 64 waves-shapes
the playback siBRaFesFapg BSLrFEEE| B8i-gnAhe AhPenTgpECduRing a

synchroni zat i onagghestii8noGpaust the a88udtrehgCllaopacat dagdaCiatcw t 67. The

h i zat | det ion Ci i1 6 t t h l.zatli ' I
Y om the bi -1 cvalSLFahaPLonpls BHEBEn CEFBARE Ls it OF BHRLAE BHGBRpener ot ng

circuit 67, andoaepds tkemfinaiderighthchanneafli 8nasdgielftamhanmelciocks to
the digital sigpgl EEBBSEEBQ? g‘ %‘Eﬁ'ckiggé% ob'sigg\é&'s S'x%%%%ucferd)m whi ch

the frame synchroni zati on, r as et'ect are’transmtted to the
digital signal premesbengiser zeprodgcingc RPpaFatises ageaFraaemitdEd from

the pl ayback si ggaks fBasgen4PaRrief @ieeed tChecksd LOMadkUald Zrsci | | ator
69 and clocks fromthe cloc genenatlng_0|rCU|t 67. The cPocé&F%%¥f1the
0

cl ock generati n§PEPREUPETEP SAEc¥dft Tl EREPSERINEIN 2 3idE n
circuit 65 and kert/beefiroit aighiad@alare transmitted only to the

tracking and thread servo circuit 71.

With the above disc reproducing apparatus,
piayback siénais are read out from the optical disc
for audio 61 by the pickup 62 and transmitted to an
analog wave-forming circuit 64. The analog wave-
forming circuit 64 waves-shapes the playback signals
into bi-level signals which are sent to a
synchronization detection circuit 65 and a clock
generating circuit 67.
| The synchronization detection circuit 65
extracts frame synchronization signals from the
bi-level signals, based upon clocks sent from the
clock generating circuit 67, and sends the frame
synchronization signal and the clocks to the digital
signal processing circuit 66. The bi-level signals,
from which the frame synchronization pattern has been
detected, are transmitted to the digital signal
processing circuit 66 which generates playback clocks
from the playback signals based upon reference clocks
from a quartz oscillator 69 and clocks from the clock
generating circuit 67. The clocks from the clock
generating circuit 67 are sent to the synchronization
detection circuit 65 and to the digital signal



- 3- processlng circuit 66, while also being sent to a rotary servo circuit
72. The di"gital signal processing circuit 66 decodes the audio signals,
fromwhich frame synchroni zati on signals have been detected, based upon the
clocks fromthe clock generating circuit 67 and the reference clocks froma
quartz oscillator 69, and sends the decoded digital signals to a sub-coding
detection circuit 68, a D/A converting circuit 73 and to a digital signa
output termnal 75. The D/ A converting ci43uit 73 converts the digital
signal into anal og signals which are sent to an audio anplifier 74. The
audi o anpl i fi erpracespingi eirgnakogbauwhdlei ghapsbeiogm skatDEAR eonverter- 73

and out puts thergggkyfbggvélggghﬁlet7bhe digital signal output termnal 75
or anal og signal out termnal right channel R and |eft channel L. The

sub- codi ng detection Eﬁréﬁgﬂteé §40BaLs PYRCESEANG. CaxFudtc REnRECOdess | at er
expl ai ned, frontHegahdioskgakistr gomhehdct Fabhmsi Q?ﬁbh&b@i@%&u@% circuit.

66, d ds dat ti h Th
contESIIZ$n7g c%ﬁngig gﬁget g%l é 5%&%Bﬂeb§§e§eppgon %@ucﬁ°?%sbaseg upon
data of the P- &rndmQehbaachekk, gehechtdng ddercddt sabanddehSIgnals The
focusing servo Séfg%kcéocﬂ‘é%%ak%m %C&?;'aELQzC’%%E:&ELEL%Qo g, 5& gnal s,

based upon focusing servo error sends the
f ocusi ng oper at BAY érthﬁn§e§P§ﬁ§I§19étﬁﬂespe@ﬁéﬁ 69 ﬁoﬁubeﬂpﬂ@mg y driving

an obj ective |eaéteEEQOhobiEbﬁﬂtS%@VOaC {beb (ergeng’ dieeuli@t 3l Qhg
operating drivin nal s, .base pon reference ocks fromthe cl ock
generating C|rc58t alﬂﬁﬁa@hél @Pir@ﬁ@?uel lPPhn1§he quartz oscillator
69 and sends the r ot @heoD/apebatient itk \¢itguditgnal donvarts the

digital signal into analog signals which are sent to

an audio amplifier 74. The audio amplifier 74

amplifies analog audio signais from the D/A converter

73 and outputs the amplified signals at the digital

signal output terminal 75 or analog signal output

terminal right channel R and left channel L.

The sub-coding detection circuit 68 detects data
of P- and Q-channels, as later explaihed, from
digital signals from the digital signal processing
circuit 66, and sends data of the respective channels
to a controller 76. The controller 76 controls the
tracking and thread servo circuit 71 based upon data
of the P- and Q-channels, which are decoded sub-code
signals. .

The focusing servo circuit 70 generates focusing
operating driving signals, based upon focusing servo
error signals from the pickup 62, and sends the
focusing operating driving signals to the pickup 62
for vertically driving an objective lens.

The rotation servo circuit 72 generates rotation
operating driving signals, based upon reference
clocks from the clock generating circuit 67 and the
reference clocks from the quartz oscillator 69 and
sends the rotation operating driving signal to a



-4- spindle-notor 63 for controlling the rotation of the spindle notor 63.
The tracki g and thread servo circuit 71 generates tracking control driving
si gnal 8 based upon tracing servo error signals fromthe pickup 62 and sends
the tracking control drive signals to the pickup 62 for controlling the
tracki ng operation of the pickup 62. Program position control signals are
generated by the control circuit 76 based upon the sub-code data fromthe
P- and Q channels. The program position cont#rol signals are sent to the

pi ckup 62. The program position control operation for the pickup 62 during
t he programi ng n¥RENdl’ meEer expfarneentreliirgi theouetaties @fokihenhe
program positi on gedDé wbedGRlI §3, The progranmm ng node is one of several

| ayback nodes of reprgoducing the optic di sc for audi o data. These nobdes
Pncrude a node of playt?hy 5?%?5%“%u5?@ géf%a eBBF¥RISH+RCPRE Plogram area 92

in are-arrayed pgaydamtkeseqnmkéngmohugolhdrﬂvﬂ)ggas’mjngl_ﬁo_ﬂasetihe?onl
controlling circuj oL . a rogyam positi cofitro
operati ng gignalgé%?%gﬁgﬁgégfédgggéédgﬁ%ﬁ%ighgrgﬂbgéﬁdggﬁgPB g? ?ﬁ_ P- and
Q channel s sent fsemdshehgubrackindecentioh drivei sigB8almhibettei ving the
tracking and threggd.gep Ve Cféf“&:&n@_ﬂ-oﬁ‘%ﬁg EHQ“tEQ@kPﬁQ?%@g}BEEbH g

control operating signal and accessing the prograns In programarea in
a pre-set sequenceR® oPlFEURi §4- out audio data. The P- and Q channel data

are hereinafter explai pedgrdfiepssbabs £6£0+8Eds0gnhis apki gahedhsedf oOr

audio are sanpleqbgitﬁesggg égf éiggH$QC¥60Lagédlupon'the sub-code
data from the P- and Q-channels. The program
position control signals are sent to the pickup 62.
The program position control operation for the pickup
62 during -the programming mode, as later explained,
is carried out based upon the program position
control signals.

The programming mode is one of several playback
modes of reproducing the optical disc for audio data.
These modes include a mode of playing plural audio
data recorded in the program area 92 in a re-arrayed
playback sequence.

During the programming mode, the controlling
circuit 76 manéges control so that program position
control operating signals are generated based upon
the sub-code data of the P- and Q-channels sent from
the sub-code detection circuit 68, while driving the
tracking and thread servo circuit 71 based upon the
program position control operating signal and
accéssing the programs in the program area in a
pre-set sequence for reading out audio data.

The P- and Q-channel data are hereinafter
explained. The signals recorded on the optical disc

. for audio are sampled at a sampling frequency of 44.1
kHz by the disc reproducing device and the sampled
data are collected into frames of six samples each.



kHz by the disc reproduci ng device and the sanpled data are collected into
frames of six sanpl es each. As seen.in Fig. 3, the format of the signals
collected into franes includes, for each frame 85, a 24-bit synchronization
pattern data area 81, a 14-bit sub-coding area 82, a program data area 83,
made up of 16 14-bit programdata DO to D15, a parity data area 84, nade up
of 4 14-bit parity data PO to P3, another program data area 83 and anot her
parity data area 84. For |inking the res ectlve areas or data portions,

3-bit linking datacﬁo are provjded he res thareas og dat a
portions. Thus SiPeRR 85 fi9m e E €ofo 5@ Bi §198%sRows 98 of
t he above franeslBécted mhtohframesespeludes,afeaseauﬂ fiaamepBB, i ans are

R A C 2EIBYE It R RO 2o P8 p AP FACHaRE G en g P08 1R B2 (rame

synchroni zati on pa sec i on aPEtbS Co Ing Section
data-parity se%@boﬂOQEHQTﬁéeéuﬁzeoalEgoﬁﬁﬁm dafal askae8as mhdePupand

Q channel dat aggeig i&oﬂlﬁhﬁrégPaﬁOQhEQ ﬁgtEBtDQB ChrﬁHkEt§8dﬁEaF'9 2, are
recorded in the sub-codi ng sec Sub-codi ng section 87

n
i s construct ed®bfaoBtf r% §,uPr8£1ﬁr%ﬁe éE gﬁrFF¥n€a§8 PPotRakéd up one
bl ock or a subasethseg ﬁregramaaasaonmeanaElgndSanEBBeErpaEStQIdaad 02

constitute blg§ sygﬁhroFlzai ﬂ § %grng and gegregent O%E ﬁ i

patterns SO, B & e aﬁt 55t enThodarat on fEEﬁ}. TH& ?ub codi ng

det ection circpprtbonss FrgltZIdBkengsdahe 89nemeopirextiided fett &hes as t he
sub- coding segt] ecézv%05reas_8toagt ESrE%E gCUi ¥gy B't%agh e Era”ES of

frane 01 to the constitute c nel's from channel to C annel W
For exanple, tB& &éRamMAde ppi @fnBAE kHtsf portions of SO and Sl and

‘Fig. 4 shows 98 of the above frames 85, in which
the respective areas and data portions are linked and
re-arrayed to form a block 89. Each block is made up
of a frame synchronization pattern section 86, a sub-
coding section 87 and a data—périty section 88.

The sub-ceding data, inclusive of the P- and
Q-channel data sent from the sub—eoding detection
circuit 68 of Fig. 2, are recorded in the sub-coding
section 87 of Fig. 4. The sub-coding section 87 is
constructed of 98 frames, from frame 01 to frame 98,
to make up one block or a sub-coding frame, as shown
in Fig. 5.

The frames 01 and 02 constitute block
synchronization patterns and represent out-of-rule
patterns S0, S1 of the eight-to-fourteen modulation
(EFM) . The sub-coding detection circuit 68 of Fig. 2
detects the synchronization patterns as the sub-
coding section 87 for one block. The respective bits
of the frames of frame 01 to the frame 98 constitute
channels from channel P to channel W. For example,
-the channel P is made up of portions of S0 and S1 and
P01 to P96.

Up to now, 6-channel data, from channel R to
channel W, are used for special purposes, such-'as



PO1 to P96, Up to now, 6-channel data, fromchannel R to channel W are
used for speC|aI pur poses, such as -6- still pictures or displaying song
texts f or karaoke. Data of the P- and Q channels are used for controlling
the program position control operation, that is the accessing operation,
for the optical pickup. The P-channel is exclusively used for recording a
signal "0" in a TOC area 91, signals "1" and "0" between audi o data and
audi o data and otherwi se in a program area-682, and a signal repeating "0"
and "1" at a pre-set period in a |ead-out area 93, as shown in Fig. 7b. The
P- channel i nfor matiidd ipsichystesy e fdwsplcazexngwgscmmrtca}cmn fahckaradeanel

information is uqy%aa%f hg 25l a4 ek dr i dBd Iaﬁﬁ fded hfodP' ckup 62 of Fig.

2 to perform the above accessing operat | on. ustrated in Fig. 6, each
bl ock or sub- codiGRptEQIdeing Ghee @Qﬁi‘éﬁfiﬁﬁoﬁ%tlrﬁdé:%@l aOB?%'F#@m zation

bit block 111, atd ridd dlid dddedsi?, opuradithesstdr ttid oskr 1ds81 a data
bit block 114 and a] ﬁC|IC redundancy code (CRC) bit block 115. The
synchronlzatlon rck 111 has two bits as a portion of the

synchroni zati on pat t erThe 'm}e:hannebllmexdahm:kvdm dtmdffm:r bed:srdimg

recording data fq Q-ﬁa Yo & "%Bg? 52;\%@ Aghs or
digital data dISCI’I alo'n(ﬂ ;Pea ea({:%%r é)][ aalnt control bi t
bl ock 112, that |12$tt"fﬁeft:cﬂnd3£9 dﬂt:a nd, aydio dﬂﬁ@b@n@mmﬁsmusw ih a

reference to Fi 9.p/grhnf WidPl 9D} taglata d: fénépef%éﬁlﬁgm@”“&hdauﬂho
wi t hout pre- errpha5| s while a cont ré)l bit dat
at a pre-set period in a lead-out area 93, as shown

in Fig. 7b. The P-channel information is employed
for locating a program.

The Q channel information is used as the
addressing information for the pickup 62 of Fig. 2 to
perform the above accessing operation. As
illustrated in Fig. 6, each block or sub-coding frame
of the Q-channel is made up of a synchronization bit
block 111, a control bit block 112, an address bit
block 113, a data bit block 114 and a cyclic
redundancy code (CRC) bit- block 115. .

" The synchronization bit block 111 has two bits
as a portion of the synchronization pattern. The
control bit block 112 has four bits for recording
data for specifying the number of audio channels,
emphasis or digital data discrimination. The 4-bit
control bit data in the control bit block 112, that
is the control bit data, will now be explained with
reference to Fig. 8. _

A control bit data 121 specifies 2-channel audio
without pre-emphasis, while a control bit data 122
specifies 4-channel audio without pre-emphasis. A
control.bi; data 123 specifies 2-channel audio with
pre-emphasis, while a control bit data 124 specifies
4-channel audio with pre-emphasis. The control bit
data 125 gpecifies a data program, other than audio



speci fi es_4-channel audio without pre-enphasis. A control bit data 123
speci fi es” 2-channel audio wth pre-enphasis, while a control bit data 124
specifies 4-channel audio with pre-enphasis. The control bit data 125
specifies a data program other than audio. -7- data, as in a data
optical disc or a CD-ROM The address bit block 113 is a four-bit data for
recording a control signal specifying the fornat of data in the data bit
bl ock 114. The data bit block 114 is a 727pit data, as shewn in Fig. 9. |f

the address bit_is "0001", the data bjt ﬁhgpk 114 is_made up of a track
number secti on YRS ffe,d GRtF PPEXL AR R (TRERM nut Er® onponent
section 53, an aidpssd bitbkeclonh T oigwomefdus<dsit odattd, fan el apsed tinme
frame nunber secti 5 - | on, a sglute ti ] e_gonponent
section 57, anexg éaog‘gsldelfp% neg%litg%%id %%%g%%e%&gle%#hﬁl %%gg%%}@#a £s:ol ute
time frane nunbiataein ithe Sat&Edeht sebedlonlls. arTl®e biatadvdt block not ed
that one franme pfst [ P8, re rgﬁgngm . el agsedy i frame
nunber .secti on %5 air% i|n theﬂgbso %’t eQ%)i me ra}r%h%t ?ﬁ)‘ se%:%i %eSQ

speci fi es the aARfxeseiibnks SQ®0EhHdi Haefdake. bihebleekr bkt niifib8rdgect i on

51 of Fig. 9 isypepf esetkssk Wibbérosdeids 51, LA Dhaekysee€edndssi nal
(BCD) notation. For, exanple, "00. specifies the Ieag:ln g ea_or TOC area,
while "01" to “WreLiRRET IR PHOGHanFARDRTRC AAGC -4 SpachPies the data

read- out end posidapsed (nirnersevshdt canpdnent t bect boxl- 84 anealapsgd 7C
shows an exanple; o &%&*&?ﬁ‘rﬂﬁér%e i Rtéﬁa!adé-s%eég#aﬂgséouénprOgrams
Eecgrded thgrehn. n e frogranlnu er secfion 5 ) ere afe recorded data
00", data "0Ol1"abselwke at mipubeseerpenent section 57, an elapsed
time second component section 58 and an absolute time
frame numbei section 59. Each section is an 8-bit
data. It is noted that one frame of the frame number
recorded in the elapsed time frame number section 55
and in the absolute time frame number section 59
specifies the above-mentioned sub-coding frame.

The program number ‘section 51 of Fig. 9 is
represented with two digits in the binary coded
decimal (BCD) notation. For example, "00" specifies
the lead-in area or TOC area, while "O1" to "99"
specify the program numbers and "AA" specifies the
data read-out end position (outer most track) or the
lead-out area. '

Fig. 7C shows an example of a Q-channel of an
optical disc having four programs recorded thereiﬁ.
In the program number section 51, there are recorded
-data "00", data "01" and data "AA" in association
with the TOC area, program number 1 and in the outer
most track, respectively, as shown in Fig. 7C. The
data specifying the program number is incremented
from "01" in association with the program numbers.

The index section 52 of Fig. 9 is represented in
two-digit BCD notation. For example, "00" specifies
a transient stop or pause while "01" to "99" specify



with the TOC area, programnunber 1 and in the outer nost track,
respectlvely as shown in Fig. 7C. The data specifying the program nunber
is ineremented from"01" in association with the program nunbers. The i ndex
section 52 of Fig. 9 is represented in two-digit BCD notation. For
exanple, "00" specifies-a transient stop or pause while "01" to "99"
specify subdi vi ded portions of a program that is sub- prograns. The
program nunber 2 is divided into three porﬁions so that "01-03" is recorded
in an index I X while the_ programnunber 3 is divided into two portions so
that "01-02" is $@edivided nPereiPRdeRf| X, PESIEABWNLRALFLE. SUB- The el apsed

time mnute conpereftakect | BRe SPro§trarsSAdmbeFe2ses0adveaBRONARb §REEEON 54

and the elapsed tine, frane n Qn, 55 s eci,fy the el apsed |ne in a
programwi th eaéﬁ°¥5&9?ﬁg??sgﬂb5ta§$ hé 618|§? grd ﬁé $Hofth Fﬁaﬁﬁg. 9. The

el apsed tine frawkibentlke seoyram hbmberrapiesdivideldyihtomcwg0” to "74".
The el'apsed ti @ééégg nd §$e£hé W'S‘x‘r85‘?”&SdrhEJOEESdP‘lﬁhgﬂeeEna%‘“ &Sl”
, an

bet ween progra zer 0~at “8ath program start postt The
0 section 56 is asughewnwinhFig:. K 7Big. 7e speC|f|es t he recording tlne

(play time) for each fHé'él&%Q&& BYHRCHinhEe éBﬁBbHEﬁtthEtEbBU%Q conponent

section 57, elapsed tine sec nponent secti on absol'ute tine
frame nunber sectl®RSE9 téﬁ%mﬁeFﬁn¢|5°m9°n§PE §6EEFPPeé4wPPﬁ ERenh two '

digits, totallinglLapsed gihe, framBChunbeat seBtibh, sbnspheiFPCraeea 91 of
Fig. 1, the index,sectio e tijne gpnponent

section 57 speC|?}3gs?ﬂegfw?s%np?oafgﬁFﬁmnHéﬁho?thUEWSSFlgﬁ éranlnunber
respectively. Theotdidbingeét digitscond sboponeént Figct Bon The elapsed

time frame number section 55 is represented by from
"00" to "74". The elapsed time frame number is
decremented in the P-channel section between
programs, and starts with zero at each program start
position. The 0 section 56 is stuffed with "o".

Fig. 7e specifies the recording time (play time)
for each music track number. The absolute time
minute component section 57, elapsed time second
component section 58 and the absolute time frame
number section 59, shown in Fig. 9, are specified
with each two digits, totalling six digits, in BCD
notation. If, in the TOC area 91 of Fig. 1, the
index section 52 is A0 or Al, the aiysolute time
. coinponent section 57 specifies the first program
number or the last program number, respectively.

The absolute time second component section 58
and the absolute time frame component section 59 are
"0" no matter whether the index section 52 is A0 or
Al. If the index section 52 is A2, the absolute time
at which begins the lead-out area 93 in Fig. 1 is
recorded in the absolute time minute cdmponent
section 57, elapsed time second component section 58
and the absolute time frame number section 59.



and the absolute tine frane conponent section 59 are "0" no matter whether
the index section 52 is A0 or Al. If the index section 52 is A2, the

absol ute tine at which begins the | ead-out area 93 in Fig. 1 is recorded in
the absolute tinme mnute conmponent section 57, elapsed tinme second
conponent section 58 and the absolute tinme frame nunber section 59. -9-
In addition, in the programarea 92 of Fig. 1, the absolute tine is
recorded in the absolute tinme mnute conpoyeent section 57, elapsed tinme
second conponent section 58 and the absolute tine frame nunber section 59
after the pause start Iposdtdidcdonf, time thier progmagy amebo©2eadh Fageori,ng " 0".

Finally, the CRCFBLJ aﬁg‘a‘i 22 LhRe0f; F :;%-co‘}de% 4B ¢ C%'io‘é%‘iu%%t z?;ih error
detection by cyclic redundancy code.” For the progranm ng node, the
i nformati on enpl ByPH§et FOmpEeatdSeatiined 53 cledapsedd&ime segomskt ed by t he

subcodi ng det ect E%ﬂxp%h!éﬁlti lse? idhn 158 AP T He RIRMIGILR] taRRA e and
decoded, as shown i Fi

. 2., The controller 76 then controls, the tracking
and thread servo™tf P& %eﬁflﬁé’ser?(? L‘#E’f'r?rt ngedm s&agira PO e Gor ni ng
t he accessi ng opehat ifdt sty privgyrnc dr GachSicironiitey tiome i nf or mati on
concerni ng the nunber _and.cont ents he progr.ans .i.s r ded i n thHe
I nformati on enpl oyi ng Ft%ﬁlglgydhgﬁ’f?elcq%:aboaﬁ 15519t &r]%atol%g%rﬁ% | s’pﬁ ayed in
a di spl ay devi cetheualecasrdedydatacrfion arutis glepeqtiion) bysendldbtce t he el apsed
play tine, absol e hidiBdy ¥8dde outset or the program number in the audio

optical disc of the program being played can _be identified visually.
Recently, a disc exch&f¥e thp@XAEAWTENDMARIeHg the information

employing the above-described Q-channel data is
detected by the subcoding detection circuit 68 of the
disc reproducing apparatus and decoded, as shown in
Fig. 2. The controller 76 then controls the tracking
and thread servo circuit 71 based upon the decoded
signals for performing the accessing operation by the
pickup 62.

Since the time information concerning the number
and contents of the programs is recorded in the
information employing the Q-chanhel data, this
information is displayed in a display device, such as
liquid crystal display (LCD),  so that the elapsed
play time, absolute time from the outset or the
program number in the audio optical disc of the
program being played can be identified visually.

Recently, a disc exchange type disc reproducing
apparatus, in which a desired one.of plural audio
optical'discs housed therein is reproduced, has
become popular. It is desirable to discriminate the
optical disc for audio reproduction which is being
reproduced by the disc-exchange type disc reproducing
apparatus. However, since the character information,
such as the title information proper to the disc or
the title information proper to the program, is not
recorded in the above-described management



apparatus, -in which a desired one of plural audio optical discs housed
therein i s reproduced, has becone popular. It is desirable to discrininate
the optical disc for audio reproduction which is being reproduced by the

di sc-exchange type disc reproducing apparatus. However, since the character
i nformation, such as the title information proper to the disc or the title
I nformati on proper to the program is not recorded in the ahove-descri bed
managenent -10- information, the title «f0+he optical audio disc being
reproduced or the title of the program being reproduced cannot be di spl ayed
on the dlsplay|ﬂnnfOEMﬂ¢anorEhethetbeogfahhe|¢pelcah #ediecdided on the

audi o opti cal df Sfedhy I AG0ESAAGed N6y ALOLBEIEOGE PROSABULENCHATE! R tO
poF £ 3-8 e

channel Wof the stb-tode | nfornation of z usin | on of e~main
signals for recorfiREPHCTD FRmneathe dbseiay edl@n|§ Q BaPRiadkPRGt -

0|oeraéI ion to enter eaq]lgeﬁ@@f@ﬂ%wthe gﬁégrargntme?caéﬁ BE kaeoéaéa on

r epr oduci ng appar,at re ro u audi o c

recorded using th *é%ﬁ ﬁgﬁ%hagcﬁﬁﬁargﬁPg %é eF EiF|ﬁg 8§€Bd|ng
proper to the CD-rR@gfam i ehmhnehnnttbechaﬁneldutoﬂnthessdbeoddag i s done

using a speCIfIEKHﬁfgfﬁgéggﬂ 8fd8g 531%§ea;§§P£ioﬁsofh tﬂslg % gnals

reproduci ng apparaf us r epr odu IO optlca i SC
costly. The char dkeerreepriingian €Eq&©Me@at§ onlgwevierheibr der aof 2 Kbyt es

thus [ncreasi ng vaed e SO CFadtbn! BYEMLON LhchsptBgishotecaa obj ect

of the present |q¥ent|on to prOV|de a recordi ng nedi um capabl

In the case of the disc reproducing apparatus
for reproducing the audio optical discs, data
recorded using the CD-ROM format can be decoded only
by effecting decoding proper to the CD-ROM format and
cannot be taken out unless decoding is done u51ng a
spec1f1ed integrated circuit.

The result is that the disc reproducing
apparatus for reproducing the audio optical disc
becomes costly. The character information required
is only on the order of 2 Kbytes thus increasing
waste.

SUMMARY OF THE INVENTION

It is therefore an object of the present
invention to provide a recording medium capable of
recording character information that can be taken out
without using specified decoding means and a disc
reproducing method and apparatus for reproducing the
disc-shaped recording medium.

In one aspect, the present invention provides a
disc-shaped recording medium having a program area in
which is recorded at least one program, a first
management area in which are recorded an absolute

~address information of each program recorded in the

program area and a first management information



recordi ng .character information that can be taken out w thout using
speci fj ed decodi ng neans and a di sc reproduci ng nethod and apparatus for
reproduci ng the di sc-shaped recordi ng medium |n one aspect, the present

i nvention provides a disc-shaped recordi ng medi um having a programarea in
which is recorded at | east one program a first nmanagenent area in which
are recorded an absol ute address information of each programrecorded in
the programarea and a first managenent i#aib+fnation i ncl usi ve of

absol ute address information of all of the prograns recorded in the program
area, and a secohdchufiyenefit absebubini afdressepafareatiom chealllr of

managenment area @RE pPoyPhmbl recbeaendef eREOPP-GRAAUSPRAL hRGORMALI ON
i nclusive of attribute Tnformation specif g.the attribufes of each

In
program or the d?%ﬁggﬁaﬁéﬁagéﬂﬁPHiﬁﬁeﬁeﬂhgﬁp pEcPEPEbRyE £RO™ FR§r
managenent area, fpregraghageneatdarba aadontd wanapeienireabededr eepbad ded

in this order logking fro th% I nnet _rimtowards tEe teg imof the

di sc- shaped reco?ﬁ?ﬁéeﬂgﬂphﬁ? 8ﬁﬂaﬁﬁ8na&8F§§§lVﬁf8 nﬁ?ggﬁ g%&cifying t he
recordi ng positibnfotmahdonespadifiynagetbet attzabuteseofr decdhi progeafi r st
managenent. area. jPrefergh ghsﬁ?ﬁgﬁa%%cggaghgggﬁhguhbe programarea is audio

data and the attribute |n%orna nage e second nmanagenent area is
at | east one of the tPreéerabdymthenfdrsthmanprgenspipayeprecHXESHG edi um

the information gpehh@nBl &KEr seBbAdr AENBASRAEnt biral Bi-ar pRbvaded! e
i nformati on on prggran1 ortiPoghe I dent i bpatlon code nunber, of .t he

d
di sc- shaped recoF8*figCReaFu A9t hEOMe L8 dPPREFIE: FONSESRcEPRi ng t he
program Preferabluyert bémdafathecdiged shapete rprogddmy medium, and

the address information specifying the recording
position of the second management area is recorded in
the first management area.

Preferably, the data recorded in the program
area is audio data and the attribute information
managed by the second management area is at least one
of the title information of the disc-shaped recording
medium, the information on the player, program-based
title'information,-the information on program sorts,
the identification code number of the disc-shaped
recording medium, and the message information
concerning the program.

Preferably, the data recorded in the program
area is audio data and wherein the attribute
information managed by the second management area is
at least one of the minimum level, the maximum level,
the average level and the maximum frequency level of
the program.

In another aspect, the present invention
provides a method for reproducing a disc having a
first management area, a program area in which is
recorded a program managed by the first management
area, and a second management area in which is
recorded a second management information including an



area is audio data and wherein the attribute information managed by the
second nmafiagenent area is at |east one of the m ninmumlevel, the maxi mum

| evel »» the average | evel and the nmaxi num frequency | evel of the program In
anot her aspect, the present invention provides a nethod for reproducing a
disc having a first managenent area, a programarea in which is recorded a
program managed by the first nmanagenent area, and a second managenent area
in which is recorded a second nmanagenent iY#ormati on i ncl udi ng an -12-
attribute information specifying the programyrecorded in the program area.

f &
The first manag@hmioy %%%@H%&W%&%ﬂ%@a‘aﬁ%@ed
i nformation for igpnathed pa@icran epagled Te thierft ARG aNEst KbelbEHs Ut e

dd i nf ti f LI th dinith : d
N addr s nf oATTRA FAS TS G FDRRLIT  cther Eor e LR cEhet hod
includes the stegschofprasnessirgcdtied | istthamgegeat area, fan readi ng out
the first mnagegp ol UMD LEFORAt D 40 i1 SndBRAGEIERL area

detecting the start position of the second nanagement ar upon a
time informtioFesinudsd iy the RQRIMM mFeyemid W ACIXeTHe fir st

managenment i nf orifptd @kt € e d ¥ 18y f NSt s BN B gbé9F NREERQN I eadout
.step, and acces%ggg tq§%$iaft qfltH§£ of the éfcqu ng@genﬁnt arga based
upon the result d® ot %R TRt RETRA Ut FCFRFSHRAGFAG Bt Sthe
second managenmenmtansatfenearst i xea et ereading tdee netid ofli rec| waragéhenst eps of
acoesel 19 e PrARATLAED, o LheadhoF; SRR g g R gy |2
detecting the start position of the second management
area based upon a time information specifying the
second management area in the first management
information readout in the first management
information readout step, and accessing the start
position of the second management area based upon the
result of detection by the detection step for reading
out the second management information.

. Preferably, the method includes the steps of
accessing the program area of the disc-shaped
recording medium for reading out the program, and
displaying the first management information read out
by the first management information readout step and
the second management information read out by the
second management information readout step during
reproduction of the program read out by the program
readout step.

In still another aspect, the present invention
provides a reproducing apparatus for carrying out the
above-defined reproducing steps.’ '

The foregoing and other objectivés, features and.
advantages of the invention will be more readily
understood upon consideration of the following
detailed description of certain preferred embodiments



by the first managenent information readout step and the second nmanagenent

i nfformati of read out by the second 'managenent information readout step
duringsreproduction of the programread out by the programreadout step. In
still another aspect, the present invention provides a reproducing
apparatus for carrying out the above-defined reproduci ng steps. The
foregoi ng and other objectives, features and advantages of the invention
will be nore readily understood upon consideration of the foll ow ng
detail ed description of certain preferred eﬁ%%dinents -13- of the

i nvention, taken in uk th ageo a S Rl EF
DESCRIPTICN OF THE® EFgﬁ#hté%ﬁgg %& %&gprgﬁeggg ﬁg?glgﬁeg& %rtchordlng on
a data area of a caucempanyahgodrawahgdlsc for audio reproduction. Fig. 2
is a block diagramshow ng essential portions of a conventional disc

repr oduci ng apparagus Fio. 3 |IIustrates data of the sub-code information

for one frame. Fi gBRAE] 2 Speddi Woofeawe® f or mat having a | ayered

structure of 98 of the i?fingi ih.Q%tlﬁ&t@sga dath grea |fldrustercamnmj on
subcodi ng section 87 of F

| a transyerse p05|t| I tyates
the construction offt §8f¢2 Gfg‘ef'“hg 3 GomySntiongl PpEL, c%h s:%ca 2 a!@v\és an
optical disc on a tepwodiuegiedi um havi ng four prograns recorded t her eon.
Fig. 2 is a block diagram showing essential

portions of a conventional disc reproducing
apparatus. '

Fig. 3 illustrates data‘of the sub-code
information for one frame.

lFig. 4 illustrates a subcoding frame format
having a layered structure of 98 of thg frames shown
in Fig. 3.

Fig. 5 illustrated a subcoding section 87 of
Fig. 4 in a transverse position.

Fig. 6 illustrates the construction of data of

. the Q-channel. |

Fig. 7-a schematically shows an optical disc on .
a recording medium having four programs recorded
thereon.

Fig. 7—b schematically shows a P-channel of an
optical disc on a recording medium having four
programs recorded thereon.

Fig. 7-c schematically shows a track number
section of a Q-channel of an optical disc on a
recording medium having four programs recorded
thereon.

Fig. 7-d schematically shows an index section of
a Q-channel of an optical disc on a recording medium
having four programs recorded thereon.

Fig. 7-e schematically shows elapsed time of a
Q-channel of an optical disc on a recording medium
having four programs recorded thereon.



Fig. 7-b schematically shows a P-channel of an optical disc on a recording
medi um havi ng four programs recorded thereon. Fig. 7-c schenatically shows
a track number section of a Q channel of an optical disc on a recording
medi um havi ng four prograns recorded thereon. Fig. 7-d schematically shows
an index section of a Q channel of an optical disc on a recording nmedi um
havi ng four prograns recorded thereon. Fi.g. 7-e schematically shows el apsed
time of a Qchannel of an optical disc on a recording medi um havi ng four
prograns recorded thereon. -14- Fig. 7-1 %thenatlcally shows absol ute
time of a Qchannel of_an o cal . disc,on regordin havi ng four
prograns recorded ther%ﬁ% f?§ 8 h?WFE%F?ﬁ?@ss§8WFrBgsgﬁPkﬁgkémﬁf° hé&

Q channel data. Ryech&nnél usfrahesptheal) dhaaneh daracotrdihg mediemt i onal
TOC. Fig. 10 sch I £ n.ap l3S udi o as a di sc-shaped
recordi ng nedlunﬁ%%%gg IH%u?gﬂfﬁgﬁgmgs%é?@kﬁggnghEQEog . 11 illustrates a
data area recorded on %pgopﬁlc&lug;ggtﬁgrcaaargl big. dQZasﬁﬁwﬁhGn exanpl e
of data in a flra? fadggaan optical disc for audio reproduction. Fig.
13 shows an exanpl e of ta In.a second TOC area,  of an aqp tlcal disc for

audi o reproductlon F|519149|FFEEFF5P§§SatFSrQﬁFhGPn&%tQaﬁﬁt9 £ &heng
character data ofcédheesetondl T€6carea of the optical disc for audlo Fig.

15 illustrates the secgnd n?EageHEmatlcally shows an optical dlSC for
' audio as a disc- shaped recording medium according to

the present invention.

Fig. 11 illustrates a data area recorded on an
optical disc for audio.

Fig. 12.shows an example of data in a first TOC
area of an optical disc for audio reproduction.

Fig. 13 shows an example of data in a second TOC
area of an optical disc for audio reproduction.

~ Fig. 14 illustrates a format of data bits having
character data of the second TOC area of the optical
disc for audio. '

Fig. 15 illustrates the second management .
information of the optical disc for audio
reproduction.

Fig. 16 is a flow chart for illustrating the
operation of a disc reproducing apparatus according
to the present invention. '

Fig. 17 is a schematic block diagram snowing
essential portions of the disc reproducing apparatus
accordihg to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, particulafly Figs. 10
and 11, an optical disc having audio data recorded
thereon, as a disc-shaped recording medium according
to the present invention, will be explained in
detail.



informatiqn of the optical disc for audio reproduction. Fig. 16 is a fl ow
chart for illustrating the operation of a disc reproduci ng apparatus
according to the present invention. Fig. 17 is a schematic bl ock di agram
snowi ng essential portions of the disc reproducing apparatus according to

t he present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referring to the drawi ngs, particularly Figs. 10 and 11, an optical disc
having audi o data recorded thereon, as a digg-shaped recordi ng medi um
according to the present invention, will be explained in detail. -15- An

optical disc 100 has apgespeicapenise 18d, hags shewhtkR bbenihg 16h50akhe
optical disc 100 hﬁs a first table-of-contggts QTCCQ a&ea 1, as a first

managenment area ofPPVBmRi Fé9addPessAREPr FReooPEAERLY §§51P8riFF & first
program area 2 of fixsm tabteaddresateats| (TOC)t areaaddr ess af €irkt a first

Lerr] to tim addrabecklefl BEZs REPHRR SiRe"R8R:8he' BTLO FRndl Crent
area of from tineaddueessAi3 acfirse pudgras frea]2 of sErondtipregram area 5

of fromtinme add_rsaarkgylégtf)%t&meagéaféés[ rrla ?&%ﬁa 1_erauhd eadsout

area 3 of fromtine addres rr] to tinme address [err as shown in Figs.
10 and 11. In Fig3.1¥hathds; pndizgdr oxegramy pods agga i Fxosy téMegin. The
first TOC area 1 hagreseondeebt benei Adarésssh, MenagRiBHy (TOC) tdOn Of

audi o data recorded in _the first program.area %EﬁSUCh as pl time of each
audi o data, absol Afe?t FRECPFLMPPRESTELS AEFaPT A& FdMe 3R ess &2 5Rd a

time infornmati on time address A;, a second program area 5 of from time
address A; to time address A, and a second lead-out
area 3 of from time address A, to time address A,, as
shown in Figs. 10 and 11. 1In Fig. 11, the time
address A, is the point'of origin.

The first TOC area 1 has recorded therein a
first management information of audio data recorded
in the first program area 2, such as play time of
each audio data, absolute time from the position of
the first audio data, and a time information
specifying the.second TOC area 4. The first program
area 2 has plural audio data and is provided as far
as the beginning point of the first lead-out area 3.

The second TOC area 4 has recorded therein an
information concerning the attributes of_the plural
audio data in the first program area 2, as the second
management information, such as the
title/identification codes of the optical disc 100,
the title name information of each program, the
player name information of each program, the genre
information of each program or the message
information concerning the above titles or audio
data. )

The second TOC area 4 also manages the program
attribute information, such as a maximum level, an
average level, a maximum frequency level and a



speci fying the second TOC area 4. The first programarea 2 has plural audio
data and is provided as far as the beginning point of the first |ead-out
area 3. The second TOC area 4 has recorded therein an information
concerning the attributes of the plural audio data in the first program
area 2, as the second nmanagenent information, such as the
title/identification codes of the optical disc 100, the title nane

i nformati on of each program the player nane information of each program
the genre informati on of each program or rﬁé‘nessage i nformati on concerni ng

the above titles Qr .audi o dat The sec OC ar 4 qﬁ nages _t he
program attribut & ut?r‘?a ;'erﬁ tﬁ’é%/earu &?'ag%sl evel , a
maxi num f r equencptiherelseamahda managemennmsrﬁmdnammsur éI‘hevsaécmrldt he audi o

i nf of mati on 15 mindaC ety e G g Hmaif 367 s TMBIRKE oe

construction of ttﬂP@ @emmc dates fer  The lkconstiperign oof sthe O-

synchroni zati on Ripsrled Clﬁal:jél-’pék' Cglrgélpllé)llﬁadp 1d€.gan address bit bl ock
113, a data bit block 114 and CRC hit hlock 115, as preV|ousI%%§xpla|ned

and shown in Fig SY@CWWI})IM blocl shl}efa ¢t rel 4l odi ng
frame, as al so explai raeﬂammsws&iyc Blfodlhelmlﬂraes@atbatbﬂatmoéktnmaddress

bit block 113 is "1', t 0 blnar not at | é bl ock
T4 s mde up oP 1 AT 15 o A BrER NIAEY ekefatiia 2hy,

el apsed time ni nhowonporRig. sect iTre 53?0‘631 bl@qzisenbtaheoseeﬁanrednponent
section 54, an e'aasosae%&ﬂéH’dzfr{g"‘mPréHr@b Sgrdd %scsé]ﬁalﬁeé? £64188s 29‘ an
absolute time m nute conponent™ sect on an a ute t| secon

If the address bit data of the address bit block
113 is "1", that is "0001" in binary notation, the
data bit block 114 is made up of a program number
section 51, an index section 52, an elapsed time
minute component section 53, an elapsed time second
component section 54, an elapsed time frame number
section 55, a O-section 56, an absolute time minute
component section 57, an absolute time second

- component section 58 and an absolute time frame
number section 59, as previously described and shown
in Fig. 9. The first TOC area 1, first program area
2 and the first lead-out area 3 are recorded in this
format.

It should be noted that one frame of the frame
number recorded in the elapsed time frame number
section 55 and in the absolute time frame number
section 59 specifies the above subcoding frame.

Each second is divided into e. g.., 75 sub- codlng
frames.

Fig. 3 shows, on the frame basis, an example of
data of the Q-channel of the TOC area 1. In Fig. 12,
only the index number IX is represented in
hexadecimal notation and all other numerical figures
are represented in decimal notation.



conponent .section 58 and an absolute tine frame nunber section 59, as
previously described and shown in Fig. 9. The first TOC area 1, first
program area 2 and the first |ead-out area 3 are recorded in this fornat.

It should be noted that one frane of the franme nunber recorded in the

el apsed tinme frame nunber section 55 and in the absolute tinme frame nunber
section 59 specifies the above subcoding frane. Each second is divided into
e.g., 75 sub-coding franes. Fig. 3 shows, op.the franme basis, an exanple of
data of the Q-channel of the TOC area 1. In"Fig. 12, only the index nunber

X represented i heopig| galARebLeqge, gLl g heERRUTEE) cahobyaur s
"1", that is, "00bn"binapynaehandoentisnd the indeknuuxbeunbdr iBX"AS":A0",

i e tomponent. o1 KECohr oBl CARRMLRUTEEEeL S phbLL bR OLAPERZAB0RR VLRI T
specifies that thah| ke pPeglukentiner Wigukei coBRORANEHBMINs oWhEEeRENe

m nute conponent Pl dhe ODhdéhenghber hands rhitheitndpechgiber thiti ¢heA2”,
the absolute tinme,of beginning of. the.first gead;ou areg, G t ig the tine
i ndi cating the (1 hBohoaredteRongrbery a1 ¥R rE SRt AR Erel RBpRatEs.iare (i mo
m nut e conponent RihitteThompohents PMEN.t han, thet bthee bphdcalfdiche f or
audi o having the ¢pRLENLGnRLy! hg TECHRE AR Inelanebificki Eahe! geseventh
programs are audi 0 progranms and t he perfdrmance comes to a close at a 31
m nut es: 06 secondbegdnningesfather figstt leadaguteaseper thatTast the this
position correspopgget 9nlifeatifg RHdr e3mel 8HBkesB A, of Fig. 11, is
written in the absolute time minute component PMIN.
Thus it is seen that, with the optical disc for
éudio having the contents of the TOC of Fig. 12, the
first to seventh programs are audio programs and the
pefformance comes to a close at a 31 minutes:06
seconds:50 frames after the time address A,. That is,
this position corresponds to the time address A, in
Fig. 11.
' On the other hand, the index numbers IX from
"0l1l" to "O07" correspond to the first to the seventh
programs, and the absolute time of each program is
recorded in PMIN, PSEC and PFRAME. The absolute time
specifies the minute, the second and the frame from
the time address A, to the beginning of each program.
Below the frame in which the index number IX
"07" is recorded, there is provided a frame for the
address'data "5" that is "0101" in binary notation.
The address bit data of this frame is identification
.data for judging whether or not the second TOC area 4
and the second lead-out area 6 of Fig. 11 are
utilized. If data are recorded in the second TOC
area 4, a frame corresponding to "BO0" is provided in
"~ the index number IX.
In Fig. 11, the beginning point of the second
TOC area 4 is located in the vicinity of a position



Fig. 11. On the other hand, the index nunbers I X from"01" to "07"
correspond to the first to the seventh prograns, and the absolute tine of
each programis recorded in PMN, PSEC and PFRAME. The absolute tine
specifies the mnute, the second and the frame fromthe tine address [err]
to the beginning of each program Below the frame in which the index nunber
| X "07" is recorded, there is provided a frame for-the address data "5"
that is "0101" in binary notation. The addt+ess bit data of this frame is
identification data for judgi ng whether or not the second TOC area 4 and
the second | ead- Ar air echicloftlhe 933 Idinneest 361 2edonds : Hat Aramesr haveded i n

t he second TOC ar 4 r nglj ~ BO" d i O | i e

i ndex nunber |X ?ﬁa%%& %ﬁﬁhﬁﬂ%eg?'ﬁ%i %%a%%%%tp‘b'f tTre és)le%oén%rta}ﬁ%a 4

is located in therskiipn yretrogpessedopne migube frPohALhtosadrdenthes: 36

seconds: 50 frames;hgve ﬁitﬁ‘%@ﬁréé@ﬁ@stEﬁetb@%ﬁﬂﬂﬁgsﬁ?lﬁﬁﬁ”\j owagdically,
owar ds

the position retrogressed one mnute from A4, e inner rim
represents the be¥fFPRNgIPoi FFefetr] Bgeﬁﬁ%géﬁﬁbﬂﬁ E@En‘éréaql’{ e

begi nni ng poi nt [#s¢dndfTOOEaBesondcINCabsoabd cabcalateliefeatcuhat ed from

the start address of first T area._ Th sition rrespondi ng to

the first TOC st a?@gﬁ%d?éggef%r% osfﬁfﬁ%edeﬁbrsat ﬁ@goa{)ea%ec]gqeo% SJI’}'?Jh e: 30

seconds repr esenteorhespegding ngopbhat £A8sbf TOGesserbndddCEssar 8a sumiédh a

conventional audiosrep [ tLea I S6 .ahs [ first
©5 §£ﬁ?§ﬁe{§§1%t ﬁfthng ﬁﬁnuE%.@B Qlatlbﬁdgi %gpﬁr;ggeh*&%

TCC area has been est | She [ e di sc-shaped recor um of the
present inventi ontheHeeginnEng oPohRtchs tHle thRicSeTrndFOF Xerea "£0" is the

absolute time specifyingthhe 8688ALNEnALSELELB-2EptBAULLHG! opOEcal
disc, no absolute time for the first TOC area has
been established. With the disc-shaped recording
medium of the present invention, the frame for which
the index number IX is "CO" is the absolute time
specifying the beginning position of the first TOC
area 1 of Fig. 11. That is, the value of 97
minutes:22 seconds:74 frames is recorded at the time
address A.,. The end position of the first TOC area 1,
that is the time address A, of Fig. 11, is provided at
a position of 99 minutes:59 seconds:74 frames. The
.time address A, also specifies the absolute time of 0
minutes:0 seconds:0 frames.

The maximum play time for an ordinary compact
disc is 74 minutes. The recording in the time
addresses A, and A, exceeds 74 minutes with the
present invention to provide discrimination from the
usual compact disc by recording the time where no
data is recorded. The domain from time .address A, to
time address A,, that is the domain from the position
of 97 minutes:22 seconds:74 frames to the position of
99 minutes:59 seconds:74 frames is provided on the
inner rim side with respéct to the time address A,.

If the first TOC area 1 specifies that data has
been recorded in the second TOC area 4, the optical



area 1 of Fig. 11. That is, the value of 97 mnutes:22 seconds:74 frames is
recorded at the tine address [err]. The end position of the first TOC area
1, that is the tinme address [err] of Fig. 11, is provided at a position of
99 m nutes: 59 seconds: 74 frames. The tine address [err] al so specifies the
absolute tinme of O mnutes: O seconds:0 franes. The maxi mum play tinme for
an ordinary conpact disc is 74 mnutes. The recording in the tinme addresses
[err] and [err] exceeds 74 mnutes with tha@9resent invention to provide

di scrimnation fromthe usual conpact disc by recording the time where no
data is recordeddife fgom@Eudifa graptoductddmedmnd e ontgian ne address [err],

that is the domaidy 4QiBdda RPHd i1k YaPledd B AR s-%orgi_s:;.?ﬁ{d.anes to

the position of 99 m nutes: 59 seconds: /4 frames i s provided on e inner
rimside with redfedinagry MOHRHHORddBYS ReFYion reRerifiesdate area 1
specifies that datexdideddan dies Wdtashd Tddaasecand TEC @l recdPdedpti cal
disc for audio reprqduction has a, portion corresponding to the address bit
data "6" or "0110i %iﬁ%ﬁﬂp‘ﬂgﬁqia&ﬁa'&i?ﬁ)cﬁlﬁ%}f?iﬁg}ﬁi ®ata recorded
in the second TObawiss 4inde dien daroraissl all tditheseddrah THMe cawdial are
arrayed on a fra Si ' he, dat . aly ers audi o dat a,
the nunber "4", {%ﬁi sa‘eO?*)wi |£n %ll n'ar%%%’?la%ai oon],%(?s ]ijrgmés ontrol bit
data for the conti¥latsianpligtiusead ag qonrtrekdnd BT arker ke wentyeFi g.

6. Aframe for Wiah pilocioriiDWE "thd ey TEE At 4 Sshiswil B8 pLgr ess
bit data specifies that the tine information concerning the second program

area 5 and the sest'ond,l ead-out area is recorded therein, whereas a frane
for which "6" or "011® fyame for which "1" or "0001" in binary

notation is used as address bit data specifies that
the time information concerning the second program
area 5 and the second lead-out area is recorded
therein, whereas a frame for which "6" or 50110" in
binary notation is used as address bit data specifies
that the program attribute information of the program
of the first program area is recorded therein.

With reference to Fig. 13, the four frames
having the address bit code of "1", after the
absolute time components PMIN of the frame having the
index number IX of "AO0" and the frame having the
index number IX of "Al" are both "8", the number of
the program recorded in the second program area 5 is
one, namely the eighth program as counted from the
first program area 2. ' '

Since the absolute time component PMIN, absolute
time second component PSEC and the absolute time
frame number PFRM of the frame having the index
number IX of "A2" ig "64:13:02%", it is seen that the
second lead-out area 6 begins at a position at which
64 minutes:13 seconds:2 frames has elapsed from the
time address A,. This position corresponds to the
time address A, of Fig. 11.



bi nary notation is used as address bit data specifies that the program
attribute information of the programof the first programarea is recorded
therein. Wth reference to Fig. 13, the four frames having the address bit
code of "1", after the absolute tine conponents PM N of the frame having

t he i ndex nunber I X of "A0" and the frame having the index nunber |X of
"Al" are both "8", the nunbér of the programrecorded in the second program
area 5 is one, nanely the eighth programas counted fromthe first program
area 2. Since the absolute time conponent N, absolute tine second
conmponent PSEC and t he,.absol yt e ane. nunb havi ng
t he i ndex nunmber IX o%]‘% ' tlLHe %ﬁ%{ﬁ@uﬁ q.ogt(psogxg% 'fdl?heéé%‘%f(;

| ead-out area 6 Wdgiensesord mwindnentatPSEC dndLhd rabsslue seinads: 2

frames has el apsed.ffPH 'W%G&%[ﬂéﬂe Jﬂ&% ﬁr{;ag,grresponds
to the tine address err | 20- Since t te time
conponent PM N, apamhesn s‘gQ:'brPes c'b?%tﬁ%’rﬁo'hsEG ak® %?@a%%%?— ukRetine

frame nunber PFRMesHoddr rfd hewd &) o5 tﬁ@gi:r@l%t rwrﬁwélﬁib@fatoﬁﬁmﬁ
"33:38:50", it ee.n thatﬁge seco h%aam area f |n% @ﬁsrtron
at which 33 ni nut T e S ARy ? e~ ¥PHe"q%dr ess
[err]. This posi ttrme (midmmrid,s tu‘hlllsepblsr:tmmnhdm&-e[wdn]ds)ftd:lujxe 11. The
above frame is tr]_% ﬁy fra ISR econd.
Referring to Frg bg}%pres %cal di sc or%%au I O rgnpro uc |e2n s an

optical disc in wvkgedisg rfltameta "éﬁonfme&mqr%pgn@otmom origin,
the tine address J&iddgis present at a position for which 2

Referring to Fig. 11, the present optical disc
for audio reproduction is an optical disc in which,
with the time address A, as a point of origin, the
time address A, is present at a position for which 2
seconds:0 frames have elapsed, the time address A, is
present at a position for which 31 minutes:6
seconds:50 frames have elapsed, the time address A, is
present at a position for which 33 minutes:36

- seconds:50 frames have elapsed, the time address A; is
present at a position for which 33 minutes:38
seconds:50 frames have elapsed, the time address A, is
present at a position for which 64 minutes:13
seconds:2 frames have elapsed, the time address A, is
present at a position for which 65 minutes:43
seconds:2 frames have elapsed and in which a domain
from 97 minutes:22 seconds:74 frames to 99 minutes:59
seconds:74 frames is provided on the inner rim side
with respect to the time address A,, this 97
minutes:22 seconds:74 frame position is used as time
address A, and an area from this pogsition as far as
the 99 minutes:59 seconds:74 frames, that is up to
the time address A,, is used as the first TOC area 1.

Since the second lead-out area 6 of 1 minutes:30
second is provided, the time address A, specifies the



seconds: 0 franes have el apsed, the tine address [err] is present at a
position for which 31 mnutes:6 seconds: 50 franmes have el apsed, the tine
address [err] is present at a position for which 33 m nutes: 36 seconds: 50
frames have el apsed, the tinme address [err] is present at a position for
whi ch 33 m nutes: 38 seconds: 50 frames have el apsed, the tine address [err]
is present at a position for which 64 mnutes: 13 seconds:2 franmes have

el apsed, the tinme address [err] is present at a position for which 65

m nut es: 43 seconds: 2 franes have el apsed andltn which a domain from 97

m nutes: 22 seconds: 74 frames to 99 mnutes:59 seconds: 74 franmes is provided
on the inner ri mBpattiwrhofethect5tvinnbesiAd g66PBES:Refrpmet his 97

m nutes: 22 secondgodfr{ibAeaBoskpl 8nk8 Peedidasiye address [err] and an
area fromthis p03|t|oggggf%gﬁ?agpéhgg9§i§1ng%es# 9§ gco iéég E mes, that
Is up to the tinme addr , eti~ds e r T ~~Since the
second | ead- out adatab6isf"&"yi thetedaBA bétobllotk pLavofiedhet bhahne® @ddr ess
A7 specifies the ,_ -21- Si.kign l.Qu X seconds: 2 frane

posi tion, as expl ?n@%&%rggiéﬁs ypgég%g§r$§8g%gm%§§tigﬁ.E%A,gﬁf t he address
bit data is "6", ahbribubebpecbliovkl2landf sewenchhanalteri dagade up of a
program number SeEEbEToﬁé’%gU.ah%F?bﬁéétiéﬁthageézPEEddé%&e%eEB%H@EFer data

sections 13. Each section s 8- ata recor erel n. The program
number section 11tBBEELRires the beginning frane and the terminal frane of

the character string ofhkhprpgegmanuabkli Beteibaf aimapeedfidke thar act er
string i s indicatgd byaig $0ahacheh 18 c25RihaR HaGh 82k oM
character string of the program attribute
information. The character string is indicated by
the character data section 13 of each frame recording
the program attribute information.

The most significant bit (MSB) of the program
number section 11 specifies that the frame is the
frame of the last character string of the program
attribute information. As for the remaining seven -

- bits, "1" to "99" stand for numerical figures
. corresponding to the prdgram numbers of the TOC area
1, while "0" and "100" to "126" stand for the classes
of the attributes of the character strings as later
explained. If the MSB ig "1*, v128" is summed to
give a program number . TR.

For example, the frame having the program number
"01" in Fig. 13 specifies that the character strings
formed by plural character data sections 13 represent
the name of the first program of the first program
area 2, and the program number of the last frame of
the character string is represented by "129". If the
character string is the data of up to seven character
data sections 13, the program number of the character
string is represented by only the frame whose pogrom
number is the above- mentioned MSB. '



the programattribute information. The nost significant bit (MSB) of the
program nunber section 11 specifies that the frane is the frame of the |ast
character string of the programattribute information. As for the remaining
seven bits, "1" to "99" stand for nunerical figures corresponding to the
program nunbers of the TOC area 1, while "0" and "100" to "126" stand for -
the classes of the attributes of the character strings as |ater explained.
If the MSB is "1", "128" is summed to give a Erogran1nunber TR For

exanpl e, the .frame having the progran1nunbe?2 01" in Fig. 13 specifies that

the character strings fQrned b | ur character,. da S ' esent
the nanme of the firgt p€85r§ﬁ?%Pg?ne€FFrEFaB?08%5ﬁ1%38a8%§§§%§ #égbggggram
nunber of the |ast"i3atehaé lasschhancsevest chagacsereppfssheeghpyactey: .

| f, the character sghigg Lfe!BEafiR! AuftbetiPokOLhEY 2RahBaRATIAG ¢RI3 SRt ONS

13, the program nur he character string is representéd by only the
frame whose pogronmiaunder "P3"t hutaidda" -nenti oned MSB. -22- For. exanpl e,

the frame with the progige BUBBeam hdkbelasdeeodt Bad sgver ebamacters of

the character data, the track gunber of the fr%ne h%Vi”%ftg%F d@%ﬁ i § _not

"03" but "131". Th8eHiBEr khenGhBEREs P fhe AGtrifytes, Ot 38e & Iﬁﬁﬁi e

cl asses of the attgtkiihgs @brt hheclaspeictive: progsaio numbensgs pec tshown

program nunbers, as sﬁgém ?g Fig. 15. If the program nunber is "100", the
°f

character string of ™t e specifies the disc nane or disc title, so
that "DISC Title" is di fl &hedpaogriaowmumper gs 1'300", the character

string of this frame specifies the disc name or disc
title, so that "DISC Title" is displayed as
shown in Fig. 13. T

If "DISC Title" is displayed, a recording area
for nine characters is required. Since only seven
characters can be recorded in each frame, the frame
in which-the remaining two characters "le" is
recorded is the frame having the program number
n228", as shown in Fig. 13. : '

. The reason the program number becomes "228" is
that the program number is recorded in "100" for the
‘"DISC Tit" and, if there is a frame for linking, "1"
ig set for the eighth bit (i.e., 100+2=228), so that
the program number of the frame to be linked next
becomes 228", ,

In the frame of the program number "101", the
disc identification number is indicated, as shown in-
Fig. 15. However, if a character string for
displaying "DISCNol1l234567" as the disc discrimination

number, is recorded, as shown in Fig. 13, a recording
area for 13 characters is required. Since only seven
characters can be recorded in each frame, as shown in
Fig. 13, the remaining six characters are recorded in
a frame having 'a program number of "229".

In the frame having the program number "102",
there is recorded a character string of displaying



If "DISC Title" is displayed, a recording area for nine characters is
required. Si'nce only seven characters can be recorded in each frame, the
frame tn which the remaining two characters "le" is recorded is the franme
havi ng the program nunber "228", as shown in Fig. 13. The reason the
program nunber becones "228" is that the program nunber is recorded in -
"100" for the "DISC Tit" and, if there is a franme for linking, "1" is set
for the eighth bit (i.e., 100+2:228), so that the program nunber of the
frame to be |inked next becones 228". In the23+ane of the program nunber
"101", the di'sc identification nunber is indicated, as shown in Fig. 15.
However, if a chareheegestei of the dudpbayengrdefisonothissdiscagst he disc

O oruRShzzh o, T SEALACEni A5 cRORMACLD BLOind®nal 1864 drad ar oo

for 13 characters is reqU|re seven characCters can he recorded
in each frane, as stven tharpgters, the p@ﬁarﬁmnguybﬁrcﬁeFaEP@r§nﬁm9

recorded in a franﬁab%ﬁgnghéspE:ﬁﬁ&'é@t@h’rn’%%hﬁb 13280t l--nouhebhrcanrmama-vl ng
t he program nunber "1027, there_i’s

ec aragter stri
di spl ayi ng -23-ThRE éémréfthFhG%éﬁﬁFGeFééﬁFaﬁg 3ff tRFS &%%@'EfvngZZ'
Si Rge t][n S CEar ?ct ehaﬁhbtégsh%&nlgesﬁntllyaﬁn:ee\fe'amehasamm,retdﬂéfqr ogr am
nunber for the frane hawi.ng thi.s,chara St.ri "230".
That is, if the chidPSOE giﬁpﬁghﬁgcﬁé ?‘ a% sg%égic terseFong, only
one frame is required f@her ad:amdhw@;@ars@dt@we 1¢2hemeF11§ nd4l had e r ane.

jhe attribute secllhml? WHitd Eydf diraRiet s Rodd faﬂég
character codes an e latter 4 |ts epriesenting character _seri al
nunbers. latter 4 bits representing character serial numbers.

That is, in the index number IX (attribute number) of
Fig. 14, the number represented by the first.
hexadecimal number is the data representing character
codes, while the next hexadecimal number is the data
representing the character serial number.

The data representing the character code
specifies whether the data recorded in the character
data section 13 of the frame having this data is the

- Japanese Industrial Standard (JIS) code or the
American National Standard Code for Information
International Interchange (ASCII) code. Sixteen
sorts of the character codes can be specifiéd by data
specifying the character codes.

The data specifying the character serial number
indicates which are the numbers of the frames in the
data represented by the track numbers if the
character string lies across plural frames. By the
data specifying the serial number of the characters,
extensions of up to the maximum of 16 frames, that is
112 characters, become possible for each character
string. _

In Fig. 13, there are two frames whose program
number is represented by "100". The data of the
attribute section 12 of the character string is "00".
The frame with the program number "228", having the



That is, in the index nunber I X (attribute nunber) of Fig. 14, the nunber
represented by the first hexadeci mal nunber is the data representing .
character codes, while the next hexadeci mal nunber is the data representing
the character serial nunber. The data representing the character code
specifies whether the data recorded in the character data section 13 of the
frame having this data is the Japanese Industrial Standard (JIS) code or
the American National Standard Code for Information Internationa

| nterchange (ASCI1) code. Sixteen sorts of e character codes can be

speci fied by data.speci t he character cqdes. The data specifying the
character seri al el® %’F&i%cfﬁr@m% % thee saeand LR HeSQ rdials in

the data representée datshef ek autidntd fsdddgrharncternetir) ng l'ies

across plural franes. t t ecifying . t.he t he
characters, extensi ons%)c()jfe %g‘atq%ctacn%p aty ql%%ﬁ cf?espn Q‘ng‘L ag12
characters, becondatesfiax epestifasicty dﬂx& adtaarracs:termg)er rchaxpctisr ddta e
are two frames wheeedlponam dia R %Bcféiéiy chifea dcadiala of

the attribute section 12 of the aracter strin rane with
the program nunbeXePresenting qrﬁharaCQ§r g S(Qﬁﬂ%hﬁeﬁt%ﬁxbuﬁﬁ is the
second franme, so &ﬁgatﬂdmeJQQta of the attribute section 12 is "01". The

character data section [ has data for ecifying the characters
per character data sectno 633 #g"ecﬁ%ﬁséﬁ"é:r”ceodép $TRRYY data

representing the cleprastemterbdss Rdmarhealphabdtutchansnitiers I Arabig. 13,
the respective chyraehens ¥t ease of understanding. Each frame has
seven character data portions 13.

As in the case of the conventional audio optical
disc, data recording is made in triplicate in the
first TOC area, on the data basis, and the data thus
recorded in triplicate are repeated. In the second
TOC area, data recorded once is repeated on the data
basis.

Referring to Fig. 16, the disc reproducing

. method for reproducing the disc-shaped recording
medium according to the present invention is started
at step S1 where readout means for reading out
signals on the disc, such as a pickup, accesses the
first TOC area 1 of Fig. 2. The program then
transfers to step S2. ’ |

At step S2, the first TOC area 1 is reproduced.
The program then transfers to step S3 where the
reproduced contents are stored in a first storage
means (RAM 33, Fig. 17). The program then transfers
to step S4.

At step S84, it is judged, based upon the
reproduced contents of the first contents of the
first TOC area 1, whether or not there is any frame
in which data "BO" has been written in the index
section 52 of Fig. 9. 1If the result of judgment is
NO, that is if it is judged that there is no frame in



represented by Roman al phabet characters or Arabic nunerals for ease of
under st andi ng. Each frame has seven character data portions 13. As in the
case of the conventional audio optical disc, data recording is made in
triplicate in the first TOC area, on the dat a basis, and the data thus
recorded i-n triplicate are repeated. In the second TOC area, data recorded
once is repeated on the data basis. Referring to Fig. 16, the disc
reproduci ng nmethod for reproducing the di sc-shaped recordi ng nmedi um
according to the present invention is start@-at step S1 where readout
means for reading out signals on the disc, such as a pickup accesses t he
first TOC area 1 ofhgaey imdexTirReqiiinn fn iR RS fi er‘?P%‘i%% She ot step

S2, the first Tocﬁkf&é’kaﬂm'@ra{r?é!%m&ﬁ stidls 98 aBRnRdhesaidaigiene to step
S3 where the reproduced co ts_are stored in a first storage means ( RAM
33, Fig. 17). The 3HHP HRG t‘?’aﬁ‘%f’e‘is@%‘é‘?@@?rﬁ Step S4, it is

j udged, based Upon t he Iﬁptrmlu@@mnorrbemtsd@ﬁeﬁmmﬁ|stse1pomenssYEs t he
first TOC area ther her f | 2,"B0" has
been witten in th %%c* é#éiiéﬁg5 éﬁggéré?res ?? of ggdgnent
is NO that is if wh0$s }mﬂg%dse¢@domh52eda%antBﬁtah% recordegdp- thfose

i ndex section 52 ﬂﬁﬁiﬁéﬁgn gedthéf@?ﬁ%ﬂ@f@gﬁéé@ﬁéﬁgf&rég skep S5

for reproducing t e} opt caI I sc I n_the usual nanner the_result
of judgnent at steP¥essRt onEthe (@hgc; sapd tYanstexdged PREP Phereffs a

frame in whose 'nd§%e§e§€|0@h52réﬂaéu BReahs a€6658€6, theetime address
33:36:50, represented by data of the elapsed time
mlnute component MIN, elapsed time second component'
SEC and the elapsed time frame number FRM of the
frame in whose index section 52 data "BO" is
recorded. See Fig. 12. The program then transfers
to step S7. ' .

This time address 33:36:50 corresponds to time
address A, of Fig. 11. In the present embodiment, -the
time address A, is a time address for which one minute

- has elapsed from time address A;. At step S7, a pre-
set time, herein one minute, is subtracted from the
time address A, of Fig. 11, thereby detecting time
address A,, that is the start position'of the second
TOC area 4. .

The program then transfers to step S8 where the
readout means accesses to the start position of the
second TOC area 4 for reproducing the second TOC area
4. .

The program then transfers to step S9. At step
S9, the contents of the second TOC area 4 are stored
in a second storage means (RAM 34, Fig. 17) different
from the first storage means. The program then
transfers to step S10.

At step S10, the readout means accesses the
start position of the first program stored in the
first program area 2 of Fig. 11, and enters a stand-



program judges that the second nanagenent area is present on the disc, and
transfers to step S6. At -step S6, the readout nmeans accesses the tine
address 33:36:50, represented by data of the el apsed tine minute conmponent
M N, el apsed tinme second conponent SEC and the el apsed tine frame nunber
FRM of the franme in whose index section 52 data "B0" is recorded. See Fig.
12. The programthen transfers to step S7. This tinme address 33: 36: 50
corresponds to tinme address [err] of Fig. %é; In the present enbodi nent,
the time address [err] is a tine address T whi ch one m nute has el apsed

fromtinme addres p ‘ re- ' rei n ' e, is
subtract ed fron1?¥Q§F?§% gégrggélkzngfgFFéﬁ&T&?ngﬁgpgby Qg%egfgﬁgg%‘ne
address A3, thatthenthsansferspsoi step §ilthe second TOC area 4. The
program t hen transfergttgtggegl§§ @hgrglkggaegagggg HRARS_RTeESESS to the

start position of the second TOC area )r reproduci ng the second TCC area
4. The program t kBAtt FRRsPEPgraR efcfhsofixstspeporem gxeacdntERrEsof the

second TOC area #oabe zepreduceda sehengrobetamdehenatsranSilrdd td-istepl?)

di fferent fron1tg§ first storage neans. The programthen transfers to step
S10. At step S10; ?he readout means accesses the start position of the
first program stored Ah shepf Si2{ phegsearcademapagemeny. ihformatiem ers a
st and- -26- b Of ARt | 0 l,aputs Is am t hen
transfers to ste%n%%?%QX% éfegﬁélk?ggﬁg&p%gg a%EQ%DéngEﬁgﬁ?gggd so that
the program of tRESPFistegr Wdthmthceprogsesy being reproduced, that is

the contents of the second TOC area 4 stored in the
second storage means, are displayed on display means.

Fig. 17 shows a disc reproducing apparatus for
carrying out the above-described data reproducing
method for reproducing the optical disc for which
recording/formatting has been performed as described
above.
_ The reproducing apparatus includes a pickup 22,
as readout means, and a. controller 35. The pickup 22

. is configured for accessing the first TOC area 1 as

the first management area of the audio optical disc
shown in Figs. 10 and 11 and the start position of
the second TOC area 4 as the second management area
for reading out the first management information
recorded in the first management area and the second
management information recorded in the second TOC
area 4. The controller 35 detects the start position
of the second TOC area 4, based upon the address
information for specifying the second TOC area 4 in
the first management area, read out by the pickup 22,
and controls the readout operation of the second
management information by the pickup 22 based upon
the results of detection. |

Referring to Fig. 17, an output of the pickup 22
is fed to the RF signal processing circuit 24.
Output signals of the RF signal processing circuit 24



to be reproduced. The programthen transfers to step S12. At step S12, the
second management information inclusive of the programattribute

i nformation associated with the program being reproduced, that is the
contents of the second TOC area 4 stored in the second storage neans, are
di spl ayed on display means. Fig. 17 shows a disc reproduci ng apparatus for
carrying out the above-described data reproducing method for reproducing
the optical disc for which recording/formatting has been performed as
descri bed above. The reproduci ng apparatus ifcludes a pickup 22, as readout

nmeans, and a contrgldesap. tghEhQ'nggozgohﬁr89n£§g8ﬁfg Egraﬁgcggshggsthe

first TOC area 1 as_the first nmanagenent area of dio o cal
shown in Figs. 10 @H91%al pigpAt BraFespbngt Fbhcuitt B6. se@uhputscoﬁr@ae4 as

the sgcgnd Wﬂagsr@@fv@r@ﬁnﬁﬁél[@ﬂﬂbﬂﬂtoﬂg hbe Eéﬁéttaaﬂﬁgegg%lt:ag; 8; n“;{:gz
recorded in the first enent , ar ea, an ond nana
recorded in the se%ﬁ%%gﬁffga?ﬁﬁsﬁngTﬁérEBﬁFr%Frth§508§F€8$§thésstért

position of the sefoculs Iy servoddribased2upoa tbechdﬂgesérvafdt&&bgOQSIOL
speci fying the sec r na t.area, read ou y
tﬁe p|¥kug 22, andggg%%ggéaé§ﬁgérggﬁ%§? %%egégngﬂ %fr?ﬁgt§880ﬁ8 Nﬁnagenent

i nf ormati on by t hedBiegup302 bibedoupputshefr tbel fscusidgt serivondriReker ri ng
to Fig. 17, an outpyt QEetEfa@kﬁﬁﬁpsggvbsd%§9e£o2§hﬁngFtﬁEgEﬁ%e §9%3§%?

circuit 24. Cutput signals_o processing circul
are sent to the sé g%Bn??o?rﬁl?EBFttQStBﬁdP%6kFHe28rgltaI si gnal

processi ng circuit 26 Thé poitpat dbethe rotation servo driver 30 is
sent to the spindle motor 23. An output of the
digital signal processing circuit 26 is sent to the
rotation servo driver 30.

Within the digital signal processing circuit 26,
an output of a decoding circuit 31 is sent to an
audio output terminal 38 and to a subcode extracting
circuit 32, an output of which is sent to the
controller 35.

- An output of the controller 35 is sent to the
servo control circuip'zs, a first RAM 33, a second
RAM 34 and to a display 37. The outputs of the first
RAM 33, the second RAM 34 and an actuator 36 are sent
to the controller 35. _

The pickup 22 reads out signals recorded in the
opticél disc 21 and sends the read-out signals to the
RF signal processing circuit 24. The operation of
the pickup 22 reading out the areas shown in Fig. 11
is controlled depending upon cutputs supplied from
the focusing servo driver 27, the tracking servo
driver 28 and the thread servo driver 29.

The RF signal processing circuit 24 wave-shapes
the RF signals sent from the pickup 22 and converts
them into bi-level signals, while detecting focusing
error signals and tracking servo signals'and sending
these error signals to the servo contrcl circuit 25.



servo control circuit 25 are sent to the digital signal processing circuit
26, the controller 35, a‘focusing servo driver 27, a tracking servo driver
28, ‘a thread servo driver 29 and to a rotation servo driver 30. The outputs
of the focusing servo driver 27, the tracking servo driver 28 and the
thread servo driver 29 are sent to the pickup 22. The output .of the
rotation servo driver 30 is sent to the spindle notor 23. An output of the
digital signal processing circuit 26 is sent to the rotation servo driver
30. Wthin.the digital signal processing @%cuit 26, an output of a

decoding circuit,31 i s sent .tQ_an audi o output. termnal 38 .and to a subcode
extracting ci rcE}"rhte 555 Sgﬁ"’&}t aﬁocoefsw%hc%rgc%gﬁ c?rf%% e@fﬁﬁﬁ’%‘ﬁ er 35. An
out put of the cdatteolpoatizms frxmmttie wawe sshaped dnt+ldvel reignaldd, a

first RAM 33, aa%?%%hél{g‘ %gb&g}%& 'r?é’ t?t?e drj{beit%ﬂt E%E%%% rt he first

RAM 33, the secon 34 -and an a 6 are sen ol l er 35.
The pickup 22 r @xpsesaing giaanktecdfrded in the optical disc 21 and sends

the read-out signal s g G- i1 REDEESH b (difdtdtedd sdifo Operation
of the pickup 22 readi_ng out the areai shownirné;éﬁﬁll is controlled

dependi ng upon SRPRY KAy RIFRY HPID RS WP FINE SEOF he
tracki ng servo &igelFBNcdidekiny essireeranrstt i ynas e Rke si gnal

B converts ¢ neioR TTEITer garil & e ST iRl ho error
signal s and tragkionessing cixmals 2hd sehilfsy rémdeutreontsdynaignad t he
servo control cig ey teye - digitZP signal processing circuit 26 and a
second readout control signal from the controller 35,
and sends the servo signals to the focusing servo
driver 27, tracking servo driver 28 and to the thread
sexrvo driver 29 for controlling the readout operation
of the pickup 22 by these servo drivers. The servo
control signals are also sent to the controller 35.
The servo control circuit 25 also detects the
clock components of the bi-level signals and sends
- the detected clocks to the digital signal processing
circuit 26. The digital signal processing circuit 26
generates rotation servo control signals, based upon
clocks from the servo control circuit 25 and
reference clocks, and sends the rotation servo
control signals to the rotation servo driver 30 for
controlling rotation of the spindle motor 23 via the
rotation servo driver 30. |
The decoding circuit 31 decodes the data
portions of the wave-shaped bi-level signals,
modulated in accordénce with the EFM, and-sends the
decoded data to the audio output terminal 38 and to
the sub-code extracting circuit 32. The sub-code
extracting circuit 32 detects sub-code data, that is
the P- and Q-channel data, from the decoded data from
the decoding circuit 31. These P-and Q-channel data
are sent to the controller 35, while being converted



The RF 5|gnal processing circuit 24 also extracts data portions fromthe
wave- shaped bi-level signals and sends the data portions to the digital
signal* processing circuit 26. The servo control circuit 25 generates servo
control signals, based upon the focusing servo error signals FE, tracking
servo error signals and the thread servo error signals fromthe RF signal
processing circuit 24, a first readout control signal fromthe digital
signal processing circuit 26 and a second f&&dout control signal fromthe
controller 35, and sends the.servo signals to the focusing servo driver 27,
tracki ng servo drinee tleafirse reedontcaentselosignads 59 Rsrteoherol |ing

t he readout operaidon ©b the Qéf&gpcggtgaltg§§gu§gryg drivers. The servo
control signals are also sent to the contro seryo_.contrq

circuit 25 also detect@h?hEOEFBE%iEBnﬁ5nEﬁF§S ?thEhﬁltF@?eF“§P§W§F%°&nd
sends the detect efecondékd in the figstalrosi gpeh prehewai g Pigcuut,26. The

digital signal I.n | generat es Il QN _se ro
signal s, based upo%gg choﬁ Eﬁ %ﬁgvgegegécéﬁt?%95%?rgﬁ?§ géga %Q&éference
cl ocks, and sendscwmer®btairoulSezsoandnuPoh thgnBFsand Qhehaoneii datservo

driver 30 for contrghlifg 6ohatbag Bbekbesshi dbeuipt9h 23ni Behia takalion

servo driver e decoding .circult es t daf a portions_o
wave- shaped b|-|eVémes%ﬁﬁ@F§ath9§uFatEhelﬁlﬁﬁEoRBMnéé mthetﬁénEFﬁﬂléﬁd

sends the decodedzgagasbothResasdtothut Bubohar ﬁhﬂa&;eagnendnlf@rtnaelwb code

t t t 32. .T d t b- cod
Gata. that (s {hetPoARACHBnBRRaPoaara. TPFoRLERe AdBROABR MR S5 om the

decodi ng circuit BifofiestoR- anodthecbanoetl HAMa3are sent to the controller
35, while being conver&ﬁg operation of taking out the second
management information is ‘explained. The step
numbers shown in Fig. 16 are depicted in brackets.
The pickup 22 accesses the TOC area 1 (step S1)
and reproduces the first TOC area 1 (step S2). The
controller 35 detects the Q-channel from the produced
RF signals. The controller 35 takes out data
specifying time addresses A., A,, A,, A, and A; of Fig.
11 and sends the data to the fist RAM 33 (step 83).
The controller 35 judges from the data whether
‘there is the second TOC area 4 (step S4), and sends
the second readout control signals to the servo
control circuit 25 and causes the servo control
signals to be outputted from the servo control
circuit 25 in order for the pickup 22 to access the
second time address A, of Fig. 2 (step 6). )
The controller 35 also subtracts one minute from
the time specifying the time address A, and detects
the start position of the second TOC area 4, that is
the time address A; of Fig. 11 (step S7).
The controlier 35 also controls the operation of
. the pickup 22 by the above control mefhod, in order
for the pickup 22 to have access to the time address
A, on the optical disc 21. The pickup 22 accesses the



-29- into the first readout control signals so as to be sent to the servo
control circuit 25. The controller 35 takes out the tine information
recorded in the first TOC area 1 shown in Fig. 11, based upon the servo
control signal fromthe servo control circuit 25 and upon the P- and

Q channel data fromthe sub-code detection circuit 32, and sends the tine
information to the first RAM 33. The controller 35 al so takes out the
second nmanagenent information recorded i m3%he second TOC area 4 and sends
the information to the_second RAM 34. The operation of taking out the

second managenertinef3RAEEPBNA] Lot Rtd Cath difice 2 In v reeRIRAREING Fi g.

16 are depicted d@té@rﬁ%ﬁt§heTBec@hekw@c2£ré§ws$§§T%hsaSFOC area 1 (step
S1) and reproduces thlﬁIF irst. T areg éﬁe € % ntroller 3

detects the Q channel ?oﬁ??ﬁﬁgiiﬁﬁu Bddgeecrgnahe. S?ﬂ8n ofitPBEFBFS5 t akes
out data specifyimfiotmaeianddressedefiein] thads¢eondl TOCFageald, afidomends the

data to the fist ﬁ%m&3§h£ﬁéggcggka gﬂ§a§8€&r8¥n§ﬁe3§gbugg g fromthe data

whet her there is sécon sénds t he second
readout control exgratting Cﬁ@cgétv§2eohasgd vppouthe2BFagdgnadses t he

servo control signahgck® B PHEPYE ?Qdﬁ&?ﬂst e§§EYBnCOQh&0Eeﬁa§CHhE 25 in

order for the pickup 22 _to access the second ?IHE addr ess hg
(step 6). The coﬁ?F%FF%@ BBESF§Bt§BBtFSCFQeoﬁGCﬁPﬁuRQMfPénﬂ?ﬁéptﬁ

specifying the time amlﬁéeaanﬂﬂoamérdsseansot Eakébabhtpﬁébésear?f deka second
TOC area 4, that_is t tine ad ss, A3 0 p The
control ler 35 al §5° @oﬁﬁ?okérFﬁ Eé@ 53t96 gﬁ8°BPc§§§ by t he above
control nethod, respodsivéotot becpmmaog 2ﬁpub fizom Sbeesstuatblre 36i, me

address A3 on th&n&%éﬁak thecadta LhGsPLakUR 8ataeseaﬁssd&'a,51ay 37.

The actuator 36 effects a command input of
optionally selecting a desired data to be displayed
from among the title of the optical disc 21,
identification number, program name, player name,
genre of the program, messages to the player or to
the program, and the information on maximum, average,
maximum frequency and minimum levels, in addition to
the elapsed time of the program being played, and
sends the command input to the controller 35. The
display 37 displays the information, selected by the
actuator 36, based upon the data transmitted from the
controller 35. _

In the above embodiment, the start position of
the second TOC area 4 of Fig. 11, that is the time
address A,, is derived by subtracting one minute from
an arbitrary position in the second TOC area 4, that
is the time specifying the time address A,.

This, however, is not limitative of the present
invention. That is, the effects similar to those
obtained as described above may be obtained by
optionally changing the relative position between the
time address A, and the time address.A.3 and pérforming



-30- time address A3 on the optical disc 21 for reproducing data fromthe
second TOC area 4 (step S8). The controller 35 detects the second
managenent information recorded in the second TOC area 4, fromthe

Q channel data obtained by the sub-code extracting circuit 32, based upon
the RF signals produced by the reproduci ng operation, and sends the
detected information to the second RAM 34 (step S9). The controller 35 al so
takes out necessary data fromthe first RAMBB3 or the second RAM 34,
responsive to a command input fromthe actuator 36, and sends the data thus
taken out to the ansprayhwetiTheperabacor depenfiingt spanctimiendelayitveof
optional ly sel ectgggigigﬁgi red data to be displayed fromanong the title of
the optical disc 21, identification nunber, program nane, player nane,
genre of the program HeEBaYeR thet kémg| agdress Ro imargrdgimnthanabene
information on nmagkbbdimener 8ge, dEBECHEAYT thGUeRRY aBdr &Rl BUM tRygl S, in
addition to the ela fed.ti e oﬁ.thg gr.o rargn? ing gla ed,, and sends the
conmand i nput to tRe GohtrBPFer B5LATAEE4PEp E? yegpah) ipyeptdon and
information, sel ethedeffeths adnmidnor td6rhbasedespatibeleattoiva wmagnde tt ed
fromthe controll Nyihes odi me tart .pQesiti f the
second TOC area 48%}:%%1&.1 ?gf g!tnggtgylgg '?Eégt'i' nghgdggggg ﬁ?,sj'geg'oalerog;é-‘gleby
subtracting one nf#tet Ieadrentapbeerakthepstprtopositibe ofcthe FeComdea 4,

that is the tinme ppegrhii Agehnor! tAR BHHEeSPobSEibn OB $heh@WRVGG 1S not
l[imtative of the}gé sent- i nventi a ffects simlar to those

n. That is, .the e
obt ai ned as descr ~gBbverfay Bg‘aBbtléi kbg bjmgprAdKeEE®scRanghn®X he
rel ati ve positionAbetaeerhd heeference position.



time address [err] and the tine address A3 and perform ng "-31- an
arithmetic operation depending upon this relative position. A though the
time address [err] is used in the above enbodi nent for detecting the tinme
address A3, this again is not Iimtative of the present invention and the
effects similar to those described above may be obtained by enploying e.g.,
the start position of the first |ead-out area, the start position of the
second program area or the start position ofathe second | ead-out area, that
is the tine addresses [err] or [err], as the reference position. - 32-
VHAT IS CLAI MED | 8HAT. IS ArATMEDsgped recordi ng nedi um conprising: a
programarea in which is recorded at |east one program a first managenent
area.in which are recorded an absol ute address informati on of each program
recorded in the prograd.ared ddacashapad m&m@gddegtmbdﬁ@mmmgmmrﬁaiﬂQUSive
of the absolute addresg gg%gglt 1392 20 2ldn 1@ tl € RIRHREP arte?_%ragecd drie the
program area; and a seco nagenent area IS separate fromthe first
nmanagenent area aR¥OBHSMi ch is recorded a second managenment i nformation

i nclusive of an attri byt Qlwgfcomtalg@a\eme@r@g Hhaciht e HeRprde @ lard east
medi um a5 ol ai med=PROLPREnPRdRE R IR ETIR P fQ AT DS A, e Aot
in the program area and a first management
information inclusive of the absolute address
information of all of the programs recorded in the
program area; and

- a second management area which is separate from
the first management area and in which is recorded a
second management information inclusive of an
attribute information specifying the attributes of at
least each program recorded in the program area.

2. A disc-shaped recording medium as claimed
in claim 1 wherein the first management area, the
program area and the second management area are
provided in this order looking from an inner rim
towards an outer rim of the disc-shaped recording
medium, and wherein an address information specifying
the recording position of the second management area
is recorded in the first management area.

3. A disc-shaped recording medium as claimed
in claim 1 wherein data recorded- in the program area
is audio data and wherein the attribute information
managed by the second management area is at least one
of the group of a title information of the disc-
shaped recording medium, an information on the
player, a program-based title ihformation, an

information on program sorts, an identification code
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program area and the second nmanagenent area are provided in this order

| ooking froman inner rimtowards an outer rimof the disc-shaped recording
medi um and wherein an address information specifying the recording
position of the second managenent area is recorded in the first nmanagenent
area. 3. A di sc-shaped recording nediumas clainmed in claim1l wherein
data recorded in the programarea is audio data and wherein the attribute

i nformati on managed by the second nanagenent rea is at |east one of the
group of a title information of the disc- sh ed recording nmedium an

i nformation on the,plker Qﬁ%§ t
I nformati on on pr gbr am socﬁ ztrpéag(g{%g; %%t#%é}gﬁ%%galﬁé%‘gﬁl %@?ﬁl
111111111111111 WMeSEATHAEITPALioR @PaeeERiRGdthecbregrammedi um and a

message i nformation concer ning the program 4. A di sc- shaped recordi ng
medium as clainmed in cl §V$IEI’EI data recorded in é prog ram area i s
audi o data and.wherein 19Tt ?Pﬁ r FEEPEAL AR AT HuBythE laimedd

management area|fnnuclafmtzommenélmh@agaOhacofdedtiﬁlEhenbﬁbgﬁhmoareﬁ t he
di sc- shaped r ecordé il o %@5+§5€§n%§8??g‘atéﬁn

program based titleih orna on an |ﬁ?5
i dentification codeanagssrby dthe deecongi mgnaglemdn‘scaseapéd atacﬂ:edisbgone

medi um and a WES&?Qetﬂé\d@fé%'&f‘ &%f@i@'f‘ﬂf&ﬂﬁa?i%rég]

8 difc- .
di sc-shaped recordi.ng ne mas, clained I n alm erein data recorded in
the program area iSPERRA FLRECIRY WREIeNn anecinformatieni aRokhat i on

managed by the SeqﬁnﬁwﬂﬁﬁaﬂeﬁiwérémebasédatltEésinﬂBEmétlbﬁe ghoup of a
m'ni mum | evel , a nax m,| evel
TRESHMAL £5 on program sorts, an identification code
number for identifying the disc-shaped recording
medium, and a message information concerning the

program.

5. A disc-shaped récofding medium as-claimed
in claim 1 wherein data recorded in the program area
is audio data and wherein the attribute information
. managed by the second management area is at least one .
of the group of a minimum level, a maximum level, an
average level and a maximum frequency level of the
program.

6. A disc-shaped recording medium as claimed
in claim 2 wherein data recorded in the program area
is audioc data and wherein the attribute information
managed by the second management area is at least one
of the group of a minimum level, a maximum level, an
average level and a maximum frequency level of the
program.

7. A method for reproducing a disc having a
first management area, a program afea in which is
recorded a program managed by the first management
area, and a second management area in which is

* c L M s *



average | evel and a maxi mum frequency.|evel of the program 6. A _
di sc-shaped recording mediumas clained in claim2 wherein data recorded in
the programarea is audi o data and wherein the attribute information
managed by the second nanagenent area is at |east one of the group of a
mnimum [ evel, a maxi mumlevel, an average |evel and a maxinum frequency

| evel of the program 7. A nethod for reproducing a disc having a first
managenent area, a programarea in which isé;ecorded a program managed by

the first managenent area, and a second managenent area in which is - 34-

recorded a second JRIARIE | dﬁﬁ' | i ftri pnformation
specifying the pro ramn%ﬂiﬁgﬁéyé¥1t_%é%#%%ﬁ%ﬁ#%#%éfﬂaékééi#%&fﬁgﬂgﬁéﬂ%nt
area having recor Q#hﬂqﬁriQﬁP%ﬂﬁRﬂQﬂeﬁEﬁR#ﬁ¥xngrﬁhﬁrnﬁ¢g¢gmc::§gmdedor
rogram recorded -ijf tdie i Hda, AhabSOHY %&E’é&é&%& e N 1
gllgthe prograns record gﬁ?ﬂgthe rogram area, and an ad Eess |nfornai$on
specifying a secoﬁc?q%ééjer’r'g}ﬁfedr‘gé’} }r‘.étiq"\gj"qqfée%st et omatiersiong the
first managenent aaedh fprogmmilr‘eg:audedgm%fur:étpﬁ&gﬁq\er?féa} r&tlg(r)gag:c O'[]he
recorded in the fi rea: detecti a r 0Si
second managenent a;b'r%té;él. Eas% uposnéal _ |°@“art?‘ﬁf°_cﬂ’ :ﬁﬁ o#ﬁht?}bg BIET3T%8s the
second managenent reaardadl ivhitdte iprdgramerea,stanthreayendditessf or mat i on

d t i i d fyi ' [ g X ccessing a
Lo hbstFron o VSISO A it Wt

start position of the second e result of
detection by the FARGIHPS A roreReRE hg out the second

accessing the first management area for reading
out the first management information recorded in the
first management area;

detecting a start position of the second
management area based upon a time information which
specifies the second management area and which is in
the first management information read out in said
first management information readout step; and

accessing a start position of the second

- management area based upon the result of detection by

the detecting step for reading out the second
management information.

8. The method for reproducing a disc as
claimed in claim 7 comprising:

accessing the program area of the disc-shaped
reéording medium for reading out the program; and
displaying the first management information read out
by the first management information readout step and
the second management information read out by the
second management information readout step during

reproduction of the program read out by the program
readout step.

9. The method for reproducing a disc as
claimed in claim 7 wherein data recorded in the




managenmenf information. 8. The nmethod for reproducing a disc as clainmed in
claim?7 conprising: accessing the program area of the disc-shaped recording
medi um for reading out the program and displaying the first nmanagenent

i nformati on read out by the first managenent information readout step and

t he second managenent information read out by the second managenent

i nformation readout step during reproduction of the programread out by the
program readout step. 9. The nethod for reg*Qdu0|ng a disc as clained in
claim7 wherein data recorded in the program area i s audi o data and
wherein the attr'ﬂ%&frtl dﬁfﬁé@tlé%ﬁ@{@%é’kﬁ&‘%ﬁ@f@ﬂq fREageFBIbuseea is

at | east one of a | e information_of the disc- shaped recordlng medi um
an information oriRFURGLRN ma&%ﬁ%r%'b‘é%e%e??‘?qlé“?‘h?‘%?%PFoﬁr &nis
i nformati on on pragnaasoide ¢ff 4 deitld i Defopnaciele oBnbRe Qisthe

di sc- shaped recor d|u and a_ pessage rimati on _concgrning the
program 10. The%%ﬁ QKmﬁéﬁEPa.ﬂ?sﬁng r%?g}ﬂ%doPngéFaln18
wher ei n dat a recmltqcér,n ar:a'qgmehaaeéatuslaumﬁomamtand aherein the

attribute informat C e | t st one
of atitle |nfogﬁi I on o{ %E %g g r%gogglgggé%g?gﬁ?tgﬁﬁln%ggnatlon
on the player, a mpihgrambdhel ¢1$¢esh¢@%¢1n§@¢@hd1% nadbumat 2888 8n program
sorts, an identifadadd D CRESCREEDER é@ﬁcéf’ﬁﬂﬁgfﬁhégpib?‘rgmsc shaped

recordlng medi um and a nessage information concerning the program 11. The
met hod for reprodu0|ng a disc as

10. The method for reproducing a disc as
claimed in claim 8 wherein data recorded in the
program area is audio data and wherein the attribute
information managed by the second management area is
at least one of a title information of the disc-
shaped recording medium, an information on the
player, a program-based title information, an
information on program sorts, an identification code
number for identifying the disc-shaped recording
medium, and a message information concerning the
program. ' '

11. The method for reproducing a disc as
claimed in claim 7 wherein data recorded in the
program area is audio data and wherein the attribute
information managed by the second management area is
at least one of a minimum level, a maximum level, an
average level and a maximum frequency level of the
program. '

12. The method for reproducing a disc as
claimed in claim 8 wherein data recorded in the
. program area is audio data and wherein the attribute
information managed by the second management area is
at least one of a minimum level, a maximum level,

* [+ L L] b *



claimed in,claim7 wherein data recorded in the programarea is audi o data
and wherein the attribute information nanaged by the second managenent area
is at least one of a minimmlevel, a maxi num | evel, an average |evel and a
maxi mrum frequency | evel of the program 12. The nethod for reproducing a
disc as clainmed in claim8 wherein data recorded in the programarea is
audi o data and wherein the attribute information managed by the second
managenent area is at |east one of a mnimm]level, a maxi mum|evel,

-36- average |evel and a maxi num frequency rFé@al of the program 13. An
apparatus for reproducin di sc_having a.first nmanagenent area,_ a_ program
area in which is rEXSFagg ieﬁpigPQ ﬁaﬁ&&&&uﬂyffﬁgqung fYSdg&feftear ea,
and a second nmanagpeegraarea in which is recorded a second nmanagenent
information including an attribute information specifying the program
recorded in the program area, the first nanagenent area having recorded
therei n an absol ute addiéss Anfapparasist Sorexeproduging veddstedaviinghe

program area, an agselvke addbgement! ArERLT AN phRG A a2Rb % MRS
recorded in the program.area and an address | nfofpation specifying a

recorded position SFCPREeEefoRFOREATYEREATES £y, tESFArStn FANASEIRRt neans
for accessing the &ireal, andage@edond eankgemedtdiat@adin Whddh iy

nccossing the st ar FeRBEREROR SPoPHE BBRARTHRad BT A 6 AT Fbut
t he second. nanagenattributeninformatdans specidfytiag ithg progaem pesidrdad of
the in the program area, the first management area having
recorded therein an absolute address information for
each program recorded in the program area, an
absolute address information for all entire programs
‘recorded in the program area and an address
information specifying a recorded position of the
second management area, comprising:
readout means for accessing the first management
area for reading out the first management information
. recorded in the first management area and for
accessing the start position of the second management
area for reading out the second management
information;
means for detecting a start position of the
second management area based upon a time information
which specifies the second management area and which
is contained in the first management information
readout by the readout means; and
control means for accessing the detected start
position of the second management area and
controlling the reading out of the second management
information.

14. The disc reproducing apparatus as claimed
in claim 13 further comprising display means and
wherein the control means controls the operations of

W Ile\'llILI I



second managenent area based upon a tinme information which specifies the
second nmanagenent area and which is contained in the first managenent

i nfornmation readout by the readout nmeans; and control neans for accessing
the detected start position of the second managenent area and controlling
the reading out of the second managenent information. 14. The disc

repr oduci ng apparatus as clainmed in claim 13 further conprising display
means-and wherein the control means control-g#-he operations of -37-
accessing the program area and readi ng out the program by the readout means
and causes the di gplcassitansHe phicRyraay drem fdnd trewhiagenmnt ¢ or mat i on

managed by the first mana U L3 d egco t t
managed by the se?é'ﬁ’(?rr?ﬁhg)gn?f-‘g’rﬁ %do%ur#er%glérea%}%}u%%g ?11&% |on
15. The disc repr u@lammg:oalﬂaaﬁ‘gdta}s the d iafste ddnaggngnt 1@ﬁmﬁh°@he data
recorded in the p ?Bcﬁﬁo%ﬁ the ?ﬂlél: q\?a{r?af’é}ﬁ’eﬁ(@eéféa{‘ ahg é‘ﬁéré@é‘éﬁd

i nf ormation nanage e “second nanagenent area i s at |east _one of a
title information@naganents inkommalion eARRIRA X the 28CPRRor mati on on

the player, prograkrRaseaetdd tdred rﬂtﬂ‘iﬁélﬁ%@r@d\mtﬂi&i%\flﬁmopr@gﬁamam -
sorts, an identification code nunber for identifying the disc-shaped

recordi ng nmedium and a nessage i nformation concerning the program 16. The
di sc reproduci ng appar asis arhe|disedreprodacing Japperatust ae dhadmedcor ded

in the program area @r%aiﬁﬂgem%&m Wg(?é\@eas?cg{.aéabyﬁethgf?%.?gyggn_

managed by the secdh area 1's one of the a rmation
of the disc-shapedrea is audio data and wherein the attribute

information managed by the second management area is
at least one of a title information of the disc-
shaped recording medium, an information on the
player, program-based title information, an
information on program sorts, an identification code
number for identifying the disc;shaped recording
medium, and a message information concerning the
program.

16. The disc reproducing apparatus as claimed
in claim 14 wherein the data recorded in the program
area is audio data and wherein the attribute
information managed by the second management area is
at least one of the a information of the disc-shaped
recording medium, an information on the player,
program-based title information, an information on
program sorts, an identification code number for
identifying the disc-shaped recording medium, and a
message information concerning the program.

17. The disc reproducing apparatus as claimed
in claim 13 wherein the data recorded in the program
area is audio data and wherein the attribute
information managed by the second management area is
at least one of a namium level, a maximum level, an
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recordi ng.nmedium an information on the player, programbased title

I nformation, an information on programsorts, an identification code nunber
for identifying the disc-shaped recording nedium and a nmessage information
concerning the program 17. The disc reproduci ng apparatus as clainmed in
claim 13 wherein the data recorded in the programarea is audi o data and
wherein the attribute information managed by the second nmanagenent area is
at |east one of a namumlevel, a maximum|gyel, an -38- average | evel
and a maxi num frequency | evel of the program 18. The di sc reproducing

apparatus as cl ai gpdrhgech a1 14nuNe fhR ikl 2LEuEREY daYeln ey 00r am

area i s audio data and wherein t attribute In mat i on managed by the

second managenent PEPEEAMs at | east one of a mininmumlevel, a maxi mumlevel,
an average |level and a maxi num frequency | evel of the program 19. The disc
reproduci ng appar at us clatnmed.in claim13 wherein a, di sc-shaped
recordi ng nediunlhavinggthe&hFrgﬁsﬁaﬁggéﬁgﬁF139é3Pp5F8§H%ﬁ¥ﬁéQQ%m?qrm
second managenent iar edadtr agedheretiini £her datat reveaded dekithg prayrare

i nner rim towards Eﬁ_g. QU a1 bMadk of B8 LA E: 308 ¢! SERdHg JTedi UM i
reproduced. 20. TR di 5¢ reproduci ng apparatus as S & mad claim 14
wherei n a di sc- shap§ormatdrti ngnagedu biyhhiengecondi mapagemende anieRa dsea,
program area and Lhe]3geenenERBEI A RALiARA 1e¥e1aY @0 walk ikdin® 1QAAr, 120k Ng
fromthe inner r|n1tomardi the outer rim,of the dlsc-shagfd recordi ng

medi um is reprodBYEFage: evRd Ansk ar Bprdand dgeaysRcat deved Qfai

program.

19. The disc reproducing apparatus as claimed
in claim 13 whefein a disc-shaped recording medium
having the first management area, program area and
the second management area arrayed in this order
thereon, looking from the inner rim towards the outer
rim of the disc-shaped recording medium, is
reproduced.

20. The disc reproducing apparatus as claimed
in claim 14 wherein a disc-shaped recording'medium
having the first management area, program area and
the second management area, arrayed in this order
looking from the inner rim towards the outer rim of
the disc-shaped recording medium, is reproduced.

21. The disc reproducing apparatus as claimed
in claim 13 wherein the attribute information is
recorded in the form of Q-channel sub-code
information.

22. The disc reproducing apparatus as claimed
in claim 13 wherein in the first management area Q-
channel sub-code data are recbrded, on a frame-by-
frame basis, each frame including a different index

. * [ L ] H *



in claim13 wherein the attribute information is recorded in the form of

Q@ channel sub-code information. 22. The di sc reproduci ng apparatus as
clainmed in claim13 wherein in the first managenent area Q channe

sub-code data are recorded, on a frane-by- frame basis, each franme
including a different index -39- nunber | X, represented in hexadeci nmal
notation, for indexing the prograns recorded in the programarea and .
further wherein, as an indication that datasge recorded in the second
managenent area, an index nunber | X corresponding to "BO' is recorded for
detection by the mRaber aX, deiqitddithtedd. inf ek ddc il ofbcationpppoat us as
clained in claim?22 erei n,addresses of tfmaéi#sl qﬁga ement_area and the
second ‘managenent % R BHTATS 1T HhsSolTi RE PR Ared

m nut es: seconds: f rarefuirtdemiwherdim) 4s ren athid best bonl that cdataoareeans
sets the start addre fqts 0 the.r obt ai ned
by subtracting a ﬁ{eec}zé%dmlgﬁﬁcn%&p%%ﬁ%#&ﬁga% aar’t ??ngﬁg%kt he frane
havi ng i ndex nunbeumlBa 1% ¢eeeerpéndingotat 1BH" is recorded for

detection by the means for detecting.

23. The disc reproducing apparatus as claimed
in claim 22 wherein addresses of the first management
area and the second management area are specified in
terms of absolute time in minutes:seconds:frames from
an initial time address and the control means sets
the start address of the second management area as
the result obtained by subtracting a predetermined
time period from the start time of the frame having
index number "BO" in hexadecimal notation.
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