TI TLE OF THE | NVENTI ON Di sc- Shaped Recordi ng Medi.um Recordi ngqf?apsar at s,
and Reppoduci ng Apparatus BACKGROUND OF THE I NVENTION 1. Field the s
I nvention This invention relates to a nmulti-session disc-shaped recording
medi um such ‘as a conpact disc having both audi o data and conputer data

recorded thereon and a recordi ng apparatus and a reproduci ng apparatus for

the recordi ng nedium 2. Descrl mmoﬁmgquﬂgmtmﬂ Art The first
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system and cémpashdisé halm§bdtlu &idis datdtnd Espsliteradatalrbeorddd (e iderecdrdin

f or mat extended for co r data anggp escri bes as a physical bloc
structure, rﬂé“céﬂg"é’l’?fb‘?s ‘& INgIRINMEDC) and an error

correction deks&mogawq@@mﬁq portions, and a node 2 not having EDC/ ECC
as the extended pgrtions. [0005] The CD-1 format is a format which has

pi cture data and %ﬁebmmmulm@mm%duwhqyem«mssm GDMGDd)Mmompaand has

a bl ock St T Wisbldighal AR aff the fanlidld dRletE ;sgaﬁ%%dw mode 2.
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- The CD-1 format prescri'bes, as a physica a?}begrg ﬁ?’ &rm 1 havi ng
t he EDC/ ECCﬂm#l-mdBnd@plcﬂmﬂm@stmdamd forCDrweZ not haV| ng the EDC/ ECC as

%LSB?E? Gat o andCRtR S-oeed Hraigia) anfloh ey [he computer data and e
audi o data. The bCDROM@SHpaEdERRad an&hﬂerﬁa?ymma% format is

CD-I (compact disc-interactive) format and

CD-ROM/XA (CD-ROM éxtended architecture) format.

The CD-DA format is a format for audxo, forms the basis for other CD formats, and
prescribes the signal processing system and the physical structuré of the dxsc The CD-ROM
format is a format extended for computer data and prescribes, as a physwal block structure, a
mode 1 having an error detection code (EDC) and an error cotrection code (ECC) as
extended portions, and a mode 2 not having EDC/ECC as the extended portions. [0005] The
CD-I format is a format which has picture data and character data as extended portions to
audio data, and has a block structure comprised of the block structure of the CD-ROM mode
2. The CD-I format prescribes, as a physical block structure, a form 1 having the EDC/ECC
as extended portions and a form 2 not havmg the EDCIECC as extended portions. [0006] The
CD-ROM/XA format prescribes interleaving computer dm and audio data for synchronizing

- the computer data and the audio data. The block construction in the CD-ROM/XA format is
comprised of the block cdnstruction of the CD-ROM mode 2. The CD-ROM/XA fdnnat' '
prescribes, as a physical block structure, a form 1 having the EDC/ECC as extended portions
and a form 2 not having the EDCIBCC as extended portions. |

Recently, a CD-R (compact disc-recordable) disc havmg a recordmg surface coated
with a organic recording material on one major surface of a disc of the same size-as the
compact disc (CD), and on which desired data can be written by a light beam, has been ,
proposed, while a CD-MO (compact disc-magneto optical) for rewritable CD and a CD-WO
(compact disc- write once) for a write-once optical disc have been prescribed. The compact

discs of the above-mentioned various formats are currently fabricated using the CD-R disc.




conpri sed of the block construction of the CD-ROM node 2. The CD- ROM XA
format prestribes, as a physical block structure, a form!| having-the

EDC/ ECC as extended portions and a form 2 not having the EDC/ ECC as
extended portions. Recently, a CD-R (conpact disc-recordable) disc having a
recording surface coated with a organic recording nmaterial on one ngjor
surface of a disc of the sane size as tf;e conpact disc (CD), and on which
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audi 0 tr agigis @Rk dhe RALE BRGEHY 6 theddd il GnGREIP hot Bk edoghized R ?9@%% rack
i's erroneously reproduced as audio data due to the eX|stence 0 e code
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In view of the gl ”Qgig t ] ect

of the present mvéﬁt ?@ES{)& SC?'L%f &ﬁtupgf{hp%léstgdsgigﬁls%hsdgjegéﬁptg%&?seggrd| ng
medi um hamvegticartopoatide asmulti sasswn disc-shaped recording medium having an audio session

which can be reliably audio-reproduced with an old generation CD player, a recording

apparatus and a reproducing apparatus for such multi-session disc-shaped fecording medium,

* SUMMARY OF THE INVENTION
The present invention provides a disc;shaped"recording medium having plural

. sessions each being made up of one or more mh, that is audio tracks having audio data
recofdgd thereon and/or data tracks having computer data recorded thereon. A disc type code
area in which a common disc type code is recorded in other than a particular session among
the plural sessions is provided on the recording-medium. The particular session is an audio
session comprised only of audio tracks and having recorded therein a disc type code

' specifying that the particular. session is comprised only of audio tracks.

With the disc-shaped recording medium of the present invention, plural sessions are
each comprised of a lead-in area specifying the beginning of a session, a program session
comprised of audio tracks and/or data tracks, and a lead-out area specifying the end of the
session. The lead-m area has the disc type code area having the disc type code recorded
therein. With the dxsc-shaped recording medium of the present mventlon, the first session
among the plural sessions is the particular session. The audio track is provided at the end of
the data track in a session comprised of both the audio tracks and the data tracks.

In another aspect, the present invention also provides a recording apparatus for a

. disc-shaped recording medium having plural sessions each made up of one or more tracks,
that is audio tracks having audio data recorded thereon, data tracks having computer data

recorded thereon, or both audio tracks and data tracks. The recording apparatus includes



whi ch can be reliably audio-reproduced with an ol d generation CD player, a
recordi.ng apparatus and a reproduci ng apparatus for such mul ti-session

di sc-shaped recordi ng nmedium SUMVARY OF THE | NVENTI ON The present

i nvention provides a disc-shaped recordi ng nmedi um havi ng plural sessions
each being made up of one or nore tracks, that is audio tracks having audio
data recorded thereon and/or data trackg having conputer data recorded
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data or Corrpute record I'n ot sessi ons e particu
and only audio data is recorded in the first session. Where audio data and computer data are

recorded in the same session, the recordmg control means also causes the audio tracks to be
recorded subsequently to the data tracks.

The present invention also provides a reproducing apparatus for reproducing a
disc-shaped recording medium havihg plural sessions each made up of one or more tracks,
that is audio tracks having audio data recorded thereon or data tracks having computer data
recorded thereon, and which includes a disc type code area in which a common disc type
code is recorded in other than a particular session ainong the plural sessions. The particular
session is an audio session comprised only of audio tracks aﬁd having recorded therein a disc
type code specifying that the particular session is comprised only of audio tracks. The
reproducing apparatus includes decodmg means for decoding playback data from the
disc-shaped recording medium,; and disc type code dxscnmmatmg means for dlscnmmatmg
the common disc type code recorded in the disc type code area of the plural sessions other
than the particular session based upon playback data from the disc-shaped recording medium.
The recording apparatus also includes control means for switching the decoding operation by
the encoding means responsive to the disc type code discriminated by the disc type code
discriminating means.

As mentioned above, the disc-shaped recording medium has the audio tracks
recorded subsequent to the data tracks in a session comprised of audio tracks and data tracks.
The disc type code discriminating means detects a session having a data track at a leading
end thereof, based upon playback data from the disc-shaped recording medium, and

discriminates the disc type code recorded in the disc type code area of the session as bemg a



session is.an audi o session conprised only of audio tracks. The recording
apparatus al so includes disc type code recording control neans for causing
a common disc type code to be recorded in a disc type code area of each of
the sessions other than the particular session, and for causing a disc type
code indicating that the session, is conprised only of the audio tracks to
be recorded in the disc type code area jn the particular session. Wth the
recordi ng apparatus for a disc-shaped recordi ng nedium according to the
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drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing an arrangement of an optical disc

recording/reproducing apparatus according to the present invention.
' Fig. 2 illustrates the logical structure of a CD-R disc employed in the

recording/reproducing apparatus. | | .

Fig. 3 illustrates a data structure of the TOC information recorded in the TOC area
of the CD-R disc. _

Fig. 4 is a flow chart showing the control operation by a CPU block 30 during
writing in the CD-R drive in the optical disc recording/reproducing system.

Fig. S is a flow chart showing the control operation by the CPU block 30 during
readout of the CD-drive. :

Fig. 6 is a flow chart showing the sequence of the disc discrimination by the CPU
block 30 of the CD-R drive. | '

Fig. 7 is a flow chart showing the sequence followed in the writing of audio tracks
and data tracks.



t he encodi ng nmeans responsive to the disc type code discriminated by the
di sc type eode discrimnating means. As nentioned above, the di sc-shaped
recordlng medi um has the audi o tracks recorded subsequent to the data
tracks in a session conprised of audio tracks and data tracks. The disc
type code discrimnating neans detects a session having a data track at a
| eadi ng end t hereof, based upon playbacg data fromthe disc-shaped

recordi ng medi um na ded in the disc
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the recording ammraﬁgm d\earabvh@soh Glﬁc-ﬂhﬁélﬁdcdrﬁﬁg)hﬁdﬂﬂ@, a&ebowmgaq:pmﬁisng to
the present i nven contrg I S execut eq, by lﬁr] ec%gg 8 lo&érol nmeans
so that orff§ 2deRIP °H'§taapa|f§usr £ e desprding mediug-wifl plai Sl Ydththe 54 di o
sessi on cQpboliinfet, %Mto 8L désebhed, fhe Prdsent ..Wahi.&l is appiie@lto hﬁosmﬂpai&ced by the
di sc type code recording control neans so that the common disc type code is

recorded iracording/ep wuﬁl%ﬁst?@d@lnl%@ﬁ G%Rakssasemedwm sessions other than

the particul ar gggg) t@d&l ?&dx&@r@u@hﬁ%&ﬁ%ﬁc@gﬁf&éﬁgm&& q, hiwg the

session is conprise n the disc type
code area GP-R ﬂevqo'hmmmdatp thechst compukenrlt vie r SGSE(small tchmputer systemdokexfacey

ohent! on, v W el e (PP IAESALURICRL MO IR oasl B BP0,
the sessi o@B-Rotifies 3.t Blaral dise drives tmaylbecoonseeted iviana daisypshaimadnstnictionotb thdie audi o

tracks is gé%? nated by the disc type code discrimninating neans, and
decoding b ecodi ng neans is switched by control neans dependi ng upon:

the di sc tymeCD®RIdrived3 idRechn ety indérficing Circied Pednhevtad to eheISCSI-tub 2pgd
recordi ng madl um b .the .decodi ng neans_dependi ng upan .t he disc type code.
tral pro ing unit (CPU) 30, and a buffer memory 32. The buffer memory 32 is
connected to an encoder/decoder circuit 33 which, in tumn, is connected to a driver 34, a
signal processing circuit 35, and the CPU block 30. The CPU block 30 is also connected to
a servo circuit 36 and a memory 37. In addition, the CD-R drive includes a spindle motor
38, a thread block 39 and an opticaf,blodli 40 connected to the servo circuit 36. The CD-R
disc 10 may be detachably loaded on a spindle shaft 38A of the spindle mo,tml 38.
The CPU block 30, functioning as control means for the CD-R drive 3, includes a

CPU, a ROM, a working RAM, a register and an input/output interface (all not shown). In
the ROM are pre-recorded program data for deciphering commands for the SCSI interface
and program data for performing a processing based upon SCSI interfacing. The buffer
memory 32 temporarily stores data recorded on the CD-R disc 10 or data read out ﬁom the
CD-R disc 10, under control by the CPU block . In the memory 37 is transiently stored the
TOC informétion specifying the recording contents of the CD-R disc 10. Data write/readout
in or from the memory is executed by the CPU block 30. The encoder/decoder circuit 33 |

encodes the recording data and decodes the playback data, under control of the CPU block
30.

Thé driver 34 drives a laser light source (not shown) of the optical block 40
optically scanning the CD-R disc 10 under control of the CPU block 30, and is connected to
both the encoder/decoder circuit 33 and to the optical block 40. The driver 34 is responsive
to reoording'data sent from the encoder/decoder circuit 33 in order to drive the laser light
source intexmittbntly- for generating the intensity of the laser light required for recording
during the recording mode, and for gene;ating the (lower) intensity of the laser light required

for reproduction during the playback mode.
The signal processing circuit 35 processes playback RF signals produced on optically



The foregoing and other objectives, features and advantages of the

i nventi-on w11 be nore readily understood upon consideration of the

fol | owi ng detailed description of certain preferred enbodi ments of the

i nvention, taken in conjunction with the acconpanyi ng draw ngs. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram showi ng an _
arrangenent of an optical disc recording/reproduci ng apparatus according to
the present invention. Fig. 2 ill ustrate® the | ogi cal structure of a CO-R .
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recordi ng nmedj,um ‘a recording apparatus and a reproduci ng appara
recordi ng WH"MIW’%@WC&ﬂﬁed in detail. Wth the -

The CD-R disc 10 has a logical structure as shown in Fig. 2. That is, the CD-R disc
10isa multi-sessioﬁ disc having # light intensity calibration area PCA, a program memory
area PMA, a first session SS1, a second session SS2 and a third session SS3, arranged |
seqﬁentially in a direction radially outwardly from the disc center 11. The light intensity
calibration area PCA is a test write area for deciding the laser power of the laser light for
data write/readout in the CD-R drive 3. The CD-R drive 3 controls tentative writing in the
light intensity calibration area PCA of the CD-R disc 10 by the CPU block 30 in order to
decide the laser power, that is the light intensity, of the laser light for data write/readout for
controlling the driver 34 for generating an optimum volume of the laser light from the laser
light source of the optical block 4. The program memory area PMA is an area in which the
information concerning the tracks of all sessions on the disc is updated and preserved.

The CD-R drive 3 reads out the information coxicerhing the tracks of all sessions on
the disc from thie program memory area PMA of the CD-R disc 10 by the CPU block 30 and
causes the read-out data to be stored in the memory 37. This information is referred to
herein as the PMA information. The CD-R drive 3 updates the PMA information in the
memory 37 each t_ime the reéording operation is execﬁted. For example, at the end of the -
recording operation, the CD-R drive éauses the latest PMA information to be read out 'ﬁox;l
memory 37 and records the read-out information in the program memory area PMA.

Each of the sessions $S2 and SS3 is an area for recording audio data, computer
data, or both kinds of data. As will be explained further herein, the session SSI is made up
only of audio tracks. Each of the sessions SS1 - SS3 is comprised of a lead-in area LIA
specifying the beginning of a session, a program area PRA made up of one or more tracks
and a lead-out area LOA specifying the end of the session. In the present embodiment, the |
first session SS1 is defined as an audio session, and has its prdgram area PRA constituted by
thréc audijo tracks, track numbers TNO = 1 to 3, having audio data recorded therein.

In the respective lead-in areas (LIA) of the sessions SS1, SS2 and 883, the

information concerning the recorded tracks and the information concerning the disc are



embodi ment, now to be described, the present invention is applied to an
optical disc recording/reproducing systemenploying a CD-R disc as a

medi um The optical disc recording/reproduci ng systemincludes a host
conputer 1, and a CD-R drive 3 connected to the host computer 1 via-a SCSI
(small conputer systeminterface) bus 2, as shown in Fig. 1. A wite-once
type CDR d| sc 10 i s detachably | oaded Qn the CD-R drive 3. Plural disc
drives v, T us 2.
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t ransi ent lelsbc@mdfurﬂsr'mswpmﬁqatim on speci fying the recording contents of
the CD-R disc . t s _exgcuted by
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of the sessions.

' PMIN at POINT = A0 in the TOC area is defined so as to give the value of the
leading track number of the program area, while PSEC is defined so as to give the following
disc type codes [00], {10], [20] which specify the disc format in hexadecimal numbers:

ie. PSEC = Disc type =
~ 00;:  CD-DA and CD-ROM;
10: CDI '

20:  CD-ROM/XA _

For giving the disc type code to the multi-session disc, the CD-R drive 3 causes a
common disc type code specifying the disc format of the multi-session disc to be recorded by
the CPU block 30 in PSEC at POINT = A0 of the TOC area of each lead-in area LIA of
each of the sessions other than the first session SS1, that is the sessions SS2 and SS3.

In the present embodiment, in order to give the session format in the multi-session
disc, PMIN at POINT = A0 of the TOC area gives the value of the leading track number of
the program area of the session, while PSEC gives the session formats {00}, [10] and [20] as
defined below: |
PSEC = . Session type = _

00: CD audio session or CD-ROM mode | session;

10:  CD-I session; '

20: CD-ROM/XA session.



both the encoder/decoder circuit 33 and to the optical block 40. The driver
.34 is responsive to recording data sent fromthe encoder/decoder circuit 33
in order to drive the laser light source intermttently for generating the
intensity of the laser light required for recording during the recording
node, and for generating the (lower) intensity of the laser |light required
for reproduction during the playback nodg. The signal processing circuit 35

processes pl aybgrk CBER g $ksusid tREICPEDhIGR 30RE irécatd [00] as BSEN &Y POINtTR0 CD- R
disc 10 by the Ptlcal bl ock 40 and sends the results of processing to the
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details of this operation will be explained further herein-in regard to Fig. 7. It is then judged

at step S3 whether or not the session has come to an end. If the result of decision at step' S3
is NO, that is if the session has not come to a close, the CPU block 30 reverts to step S2 for
reiterating track writing. If the result of deciéion at step S3 is YES, that is if the session has
come to a close, the CPU block 30 advances to step S4. .

At step S4, it is judged whether or not the leadixig track of the session fs an audio
track. If the result of decision at step S4 is YES, that is if the leading track of the session is
an audio track, the CPU block 30 transfers to step S5 in order to give the disc type code [00] .
specifying the audio session as the TOC information for the session. The CPU block 30 then
transfers to step S7 for writing the lead-in area LIA and the lead-out area LOA. The CPU
block 30 then reverts to step S2 for recording the new session. On the other hand, if the
result of decision at step S4 is NO, that is if the leading track of the sessibn is not an audio
track, the CPU block 30 transfers to step S6 in order to give the disc type code defined in
the program memory area PMA, such as [20], as the TOC information for the session. The
CPU block 30 then transfers to step S7 for writing in the lead-in area LIA and in the |
lead-out area LOA. The CPU block 30 then reverts to step S2 for recording the new session.

- Referring now more particularly to Fig. 7, the details of step S2 of Fig. 4 will now
be explained. At a first step S100, the CPU block 30 determines if this is the first session
(SS1). If the determination is YES, the CPU block 30 proceeds to step S101 where the CPU

block 30 determines if audio data is being recorded. If the answer is negative, the operation



| i ght source of the optical block 4. The program nenory area PMA is an area
in whigh the information concerning the tracks of all sessions on the disc
is updated and preserved. The CD-R drive 3 reads out the information
concerning the tracks of all sessions on the disc fromthe program nenory
area PMA of the CD-R disc 10 by the CPU bl ock 30 and causes the read-out
data to be stored in the nenory 37. This igiformation is referred to herein-
as the PVMA informatioen. The CD-R drive 3 updates the PMA information in the
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- 8100, S104 - S106 ensures that for any session other than the first session, CD-ROM/XA or
CD-I data will not be written in the session if there is audio data in the first track.

At step S104, if the CPU block 30 determines that the data to be recorded is not of
the CD-ROM/XA type or the CD-I type, the CPU block 30 next determines at step S107 if
the data is audio data. If not, the operation is ended. If so, the CPU block 30 determines at
step S108 if the_ first track of the session is the CD-ROM/XA type data or the CD-I type
data. If not, the CPU block 30 determines at step S109 if there is no data recorded in the
session. If the answer is negative, i.e. there is data recorded in ﬁe session, the operation is
ended. If not, the CPU block 30 proceeds to step S110. Conversely, if the determination at
step S108 is affirmative, the CPU block 30 also proceeds to step S110. At step 'S.l 10 the
CPU block 30 writes the audio data to an audio track. The completion of steps .8107 - S110
ensures that for a session other than the first session either only an audio track is written or
that a data track is written as the first track of the session and any audio tracks are written
subsequent to the data tracks in the session, i.e. SSn = a data session or an audio session, or
both, where n # 1. Altogether, steps S100, S104 to S110 ensure that for any given session
subsequent to 5:; first session, only data tracks are written in the session, only audio tracks
are written in the session, or if both audio tracks and data tracks are written in the session,
the data tracks are written ahead of the audio tracks.

In summary, in recording data, the CPU block 30 sets the first session SS1 imong
the plural sessions as a paﬂicul& session, and causes only audio data to be recorded in the
first session SS1, while causing audio data and computer data to be recorded in subsequent

sessions so that audio data will be recorded subsequent to the data track in the sessions




of the kind of information within a track), ADR (the value of which

det erm,nes what kind of information is in the block, -i.e. TOC itens, a disc
identification item a skip track item etc.), TNO (track nunber), PO NT

(i ndex nunber within a track), M N, SEC, FRAME (which together can specify
the running tinme within a track ), ZERO, the starting point of a track

I ndi cated by PM N , PSEC , PFRAI\/E and dat? relating to error correction
CRC, as shown in Flg 3. An expl anation of the significance of each of

t hese ter n§°m8§s°ﬂ'é’§°3’é'ﬁ@&3 tragks.| be given further in this
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to hold the disc type code specifying that the particular session is made up only of audio
tracks in the disc type code area of the particular session. .

That is, the CPU block 30 in the CD-R drive 3 functions as recording control means
for recording only audio data in the particular session which is set as an audio session
constituted only by audio tracks and for recording audio data or obmputer data in other
sessions, while also functioning as disc type code recording control means for recording a
common disc type code in the disc type code area of sessions other than the p’articulaf session
and for recording the disc type code specifying that the particular session is only for audio -
tracks in the disc type code area of the particular session.

Also, with the present CD-R drive, the CPU block 30 sets the first session SS1
among the plural sessions as the particular session and records only-audio data in the first
session SS1 responsive to write commands from the host computer 1 to render it posslble to
fabricate the multi-session CD having audio sessions capable of reliably reproducing audio
(data with the old- generation CD player. In addition, with the present CD-R drive 3, the CPU

"~ block 30 causes the audio data and _computer'd_ata to be recorded to form an audio track
subsequent to all data tracks in a session made up of the audio tracks and the data tracks, so
that a multi-session CD may be fabricated in which the audio tracks are provided subsequent
to the data tracks in a session. With the multi-session CD, thus prepared, since the audio
track is provided subsequent to the data track in the session made up of the audio track and
the data track, it may be judged whether or not the session is an audio session depending on
whether or not the leading track in the session is an audio track or a data track.

During reproduction of récorded information by the present CD-R drive 3, when |



defined bel ow. PSEC = Sessi on type 00: CD audi o session
or CD-ROM rode 1 session; 10: CD-1 session; 20: CD- ROM XA sessi on.
8 The- CD-R drive 3 causes the CPU block 30 to record [00] as PSEC at PO NT
AO in the TOC area of the lead-in area LIA of the first session SS1, in
whi ch [00] specifies that the first session SS1 is an audi o session havi ng
the program area PRA nade up only of audnlo tracks. In the above-described
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Fig. 7. t hen d at step S3 whether or not the session has conme to
an end. Ifqﬁ@ ‘id“f‘“agg decision at step S3is NO, that is if the session

has not come to a e Q8B 514/ e GG REIMeBOIrduR 38§ Soriti@lIed P répRoduding the
CD-DA and the operation is thereafter ended. Alternatively, at the step S15, it is judged,
based upon the disc type code recorded in the disc-type code area of the sessions having
computer data tracks therein, whether or not the reproduced data format is the CD-I type or
the CD-ROM/XA type.

If the result of judgment at step S15 is NO, that is if the reproduced data format is
not the CD-I type nor the CD-ROM/XA type, the CPU block 30 transfers to step S16 in
order to control the encoder/decoder circuit 33 and in order to effect decoding in the so-
called CD-ROM mode 1 and the CD-ROM mode 2 for reproduction. The mode 1 and mode
2 refer to recognized CD-ROM format standards.

_ If the result of decision at step S15 is YES, that is if the reproduced data format is
CD-I or CD-ROM/XA, the CPU block 30 transfers to step S17 in order to control the
encoder/decoder circuit 33 and in order to effect decoding in the CD-I or CD-ROM/XA form
1 or form 2 for reproduction. The form 1 and form 2 refer to recognized CD-ROM format
standards. '

Thus it is possible with the present CD-R drive 3 to discriminate the common disc
type code recorded in the disc type code afea of the sessions other than the particular session
made up only of audio tracks by the CPU block 30 and to switch the coding responsive to
the disc type code for reliable reproduction. That is, the CPU block 30 in the CD-R drive 3
functions as disc type code discriminating means for discﬁininating the common disc type
code recorded in the disc type code area of sessions other than the particular session, while
a'lso functioning as control means for switching the decoding by the encoder/decoder circuit
33 responsive to the disc type code discriminated by the disc type code discriminating means.

The CPU block 30 ef_‘fects disc type discrimination at step S12 in‘-acoordance with
the procedure shown in a flow chart of Fig.' 6. That is, in discriminating the disc type, it is

judged whether or not the leading track of the session, i.c. the first track, is an audio track. If



reiterating track witing. If the result of decision at step S3 is YES,
that is if~the session has conme to a close, the CPU bl ock 30 advances to
step-S4. At step S4, it is judged whether or not the | eading track of the
session is an audio track. If the result of decision at step S4 is YES,
that is if the leading track of the session is an audio track, the CPU
bl ock 30 transfers to step S5 in order ti@ give the disc type code [00]
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data from the CD-R disc 10, and discriminates the disc type code recorded in the disc type

code area of the session as a common disc type code. Thus it is possible with the present
CD-R drive 3 to promptly discriminate by the CPU block 30 the common disc type code
recorded in the disc type code area of the sessions other than the particular session among the
plural sessions which is comprised only of the audio tracks and to switch the coding
operation depending upon the disc type code by way of effecting reproduction. .

It is possible with the disc-shaped recording medium of the present invention to hold
audio data and/or computer data in sessiohs other thah the particular sessidn, comprised of
one or more audio tracks and/or data tracks, to hold the common disc type code in the disc
type code area of each of the sessions other than the particu_lar session, to hold only audio
data in the particular session and to hold in the disc type code area of the particular session
the disc type code specifying that the particular session is comprised only of the audio tracks.
By setting the first session among the plural sessions as the particular session, the disc-shaped
recording medium of the present invention becomes a multi-session disc-shaped recording
medium having an audio session positively audio-reproducible with the old-generatic_m CD
player.

With the disc-shaped recording medium according to the present. invention, since an
audio track is always provided sub.sequcnt to a data track in the sessions comprised of both
of the audio tracks and the data tracks, it may be judged whether the session is an audio

session depending upon whether or not the leading track of the session is a data track.



desi gnated as the "specified" or " particular”. session. If at step S100 the
CPU, bl ock 30 determ nes that the session is subsequent to the first session
(SSn where [err] 1), the CPU bl ock 30 deternines next at step S104 if the
data is of the CD-ROM XA type or the CD-1 type. If so, the CPU bl ock 30
proceeds to step S105 where the CPU bl ock 30 determnes if there is audio
data in the first track of the session. i¥ so, the operation is ended. |If
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area of a disc-shaped recording medium having respective sessions each comprised of a

lead-in area specifying the begii_ming of the session, a program area comprised of audio
tracks and/or data tracks and a lead-out area specifying the end of the session. Thus it
becomes possible to produce a disc- shaped recording medium whose particular session is an
audio session-comprised only of audio tfacks and has recorded therein a disc type code
specifying that the session is comprised only .of audio tracks, and whdse plural sessions are
each comprised of a lead-in area specifying the beginning of the session, a program area
comprised of audio tracks and/or data tracks and a lead-out area specifying the end of the
session, with the lead-in area having a disc type code area having the disc type code recorded
therein.

With the recording apparatus of the present invention, the first session among plural
sessions is the particular session, and only audio data is recorded in the first session under
control by the recording control means. Thus it becomes possible to produce a disc-shaped
recording medium whose particular session is an audio session comprised only of audio
tracks and has recorded therein a disc type code specifying that the session is comprised only
of audio tracks, and whose first session among the plural sessions is the particular session.

With the recording apparatus of the present iﬁvention, the recording control means
effects audio data and computer data recording control so that the audio track is provided

subsequent to the data track in the session comprised of the audio track and the data track.



the plural sessions as a particular session, and causes only audio data to
be recarded in the first session SS1, while causing audi o data and conputer
data to be recorded in subsequent sessions so that audio data will be
recorded subsequent to the data track in the sessions 10 conprised of

ot her audio and data tracks. Thus it isl8ossible with the present CD-R
drive to produce a nmulti-session CD having a disc type code area in which,
responsive to wite conmands fromthe host conputer 1, audio data and/or
conput er s it becemesepssibiledo produbea disacshapabsiesondingphediah vdosspatiailan t he
CD-R disc 10 and the disc type.cqde .is.also recorded in | ch a common di sc
type codéTPHRED FH‘E& Sfsptoa éﬁ@%ﬁ@ Ry, of a‘f‘ﬁ% Ha‘i‘sﬂ&g?'ﬁw\ah"é &?f%gﬁﬁo ng the
plural sagsd ude spodiityinl thatlthd sesH6S isQdniprised Siily bR Sudio Hadles, bydPRhésedRstar ea

havi ng recorded thereirn a disc type code specifying that the particular
sessi on i§ssigRcAmaRg the plural sessions i the pamicular sessipn,dn which the pedie trecrissession i s
an audio | 0 . LO.tr ' t I L= Lon CD
Chue. pr eghs A ROCRTRI IS et o B peside SiRiont B e ido Tk WS 28", ¢
sessi ons tecker than the particul ar session anong plural sessions

constituted by&s{'}ﬁ or nore_ tracks conprised of audiQ tracks and/ or data
tracks, to hol thedepradicing apparais for» discishaped secarding medjumesinee e ea of t he .
sessions diba eq@&t ' | \ . the
particul ar §esnsilon‘,%g%to %ﬁh?ﬁ%a(ﬁ?g’}c‘ﬁ{bﬁ‘gg%éi’;&gm%sg%?b?‘?/?ﬁgﬁg‘ﬁ‘ép&t he
parti cul aparticulasisession comprisediqnlyoof gudid trackdiio discriminated ibytdise tgpeswdé ype code
area of the particular sgssjon. That.is, the CRU block 30.in th -R drive
3 Finot | e REning Spths, JERalie by dsroding Thoans Fmtimareh B Sontpl mGansafonehding n t he
par ti cul aipoh@Bedisd typbicede dndl piffbadlé daH frRHAHR diRShiped reidihg iedigm ionl y by
audio tracks and for recording audio data or conputer data in other

sessi ons, degpeddaesponsive tortbe dise bypg cade.dt besompp possibiletor elidhlyireppdyesa r ol neans

for recor gidihafed recording medium having plural sessions comprised of one or more tracks having

an audio track having audio data recorded thereon and a data track having computer data
recorded thereon, in which each of the sessions other than the particular session has a disc
type t;ode area having a common disc type code recorded therein, the particular session is an
audio session made up only of audio tracks, and in which the particular session has a disc
type code area having recorded theréin a disc t);pe code area specifying that the particular
session is made up only of audio tracks. . _'

With the reproducing apparatus for a disc reproducing apparatus for a disc-shaped
recording medium according to the present invention, the disc type code discriminating
means detects the session whose leading track is a data track based upon playback data from
the diso-shﬁped recording medium, and discriminates the disc type code recorded in the disc
type code of the session as being a common disc type code, it becomes possible to promptly
discriminate the disc type of the disc- shaped recording medium in which the particular
session is an audio session comprised only of the audio tracks, in which the particular session
has the disc type code area indicatir;g that the session is comprised only of audio tracks, and
in which an audio track is provided subsequent to the data track in the session comprised of
the audio track and the data track. |

Thus the present invention provides a multi-session disc - shaped recording medium
capable of réliably reproducing audio data with an old-generation CD 'player, a recording

apparatus and a reproducing apparatus for the recording medium.



common di sc type code in the disc type code area of sessions other than the
particul ar 'session and for recording the disc type code specifying that the
particul ar session is only for audio tracks in the disc type code area of
the particular session. Also, with the present CD-R drive, the CPU bl ock 30
sets the first 'session SS1 anong the pluldl sessions as t he particul ar
session and records only audio data in the first session SS1 responsive to
wite conmmands fromthe host conputer to render_ it possible to fabricate

the mlti- sesshlihough thapresentdownsiogdis ilbeTllsS‘t%aﬂlded"éFf_ﬂ?eél YalbrePEL IR oduci ng
or esent - eptetridiids AERE bl oy RofiBlio bR Aokt d e, o

data to gqllédirhéast oowhieh MeRventibnOpdrtaisars dbemteduerlic withial the epitia aid sspe | n
a session nmade up of the audio tracks and the data tracks, so that a

mul ti - segEtherinGmtionyasiskaimedri cated in which the audio tracks are provided
subsequent to the data tracks in a session. Wth the nulti-session CD, thus
prepared, since the audio track is provided subsequent to the data track in
the session nmade up of the audio track and the data track, it may be judged
whet her or not the session is an audi o session dependi ng on whet her or not
the leading track in the session is an audio track or a data track. During
reproduction of recorded information by the present CD-R drive 3, when

11 reading out data fromthe CD-R disc 10 responsive to the readout conmand
fromthe host computer 1, the CPU block 30 perforns the control in
accordance with the flow chart shown in Fig. 5. Wien the CD-R disc 10 is

| oaded, the TOC information of all sessions is read out at step Sl11. The
disc type is discerned at step S12 before the CPU block 30 transfers to
step S13. At step S13, the command supplied fromthe host conmputer 1 is

di scerned. If the command is an audi o data readout command, the CPU bl ock
30 transfers to step S14. If the :



comand is a conputer data readout. cormand, the CPU block 30 transfers to

step S15. 1f no command is supplied, the command jud ' out
repeatedly to await.the supply of the next command. At the st t he
encoder/decoder circuit 33 is controlled for repro m{‘tnd t he
operation is thereafter ended. Alternatively, at t :

j udged, based upon the disc type code rggorded in the di sc-type code area
of the sessions having conputer data tracks therein, whether or not the
r epr oduc eWhakdis glafraedhist is the CD-1 type or the CD-ROM XA type. If the

result of judgnent at en.S15 s .NO | 8 d. : a. f or mat
Thot the G0 1% type i Pretin Rt B ivid el B BRLBRLESHARL B T
step S16 in order toonootmore ttacks, wheitethe daciadaclude srelortmddd awdiel tracksor der t o
Fepr oduct i on. | The. modeMAn A A8 ABEToRe DT &5 Sl €82 RENT o et
standards. I|f the re%&inﬁ&@ﬂﬁhé&&ﬂa%coﬂ&&&c&ﬁ, éa‘éh)’éﬁomﬁﬁﬁ#haisbiy he
reproduced data format 1s | "or CD-ROM XA, the CPU block 30 transfers to
step S17 in order t o cedparein which enrcefeeomieanodise type ceds and3pasticylar disor der to

effect decoding int . : . roducti on.
The form |l and form gfprc%% ‘s%%%%ﬁ%wgéﬁé%@%‘éﬁg.t&rhus it

i s possible with the discagerdodChreiRlataied dn 3n alic session womprised tohly of @a®on di sc
type code recorded in t.hevfgi c.type code area of the sessions other than
the particul ar .sessi JPPrh A °§B°k5'nly of audio tracks by the CPU bl ock 30 and
"to switch the cpdi ng TR URRRAAPEE récRrdiEmediam ds)REmED HECIAIRY 1, viHlelelPine
reproduction. That is, the CPU block 30 in the CD-R drive_ 3 functions as

di sc type code di scriRiirplaessinns greeash comprised of 2 Mead-n jareg specifyisstiron di sc type
code recorded in the gis6: | t

particul ar session, vﬂ‘@gmg?égg‘ﬁ%&“?%@?ﬁgﬂ‘é?ﬁzﬁfﬁf%n%%"sa’ P@gbglﬁt\ffrgﬁl ng

t he decodi ng by the dnringdhe ahecordaore aidio driatks3Bd thesoreneri mare tata tlacksdargica t ype

code i scri M nat ed by g, Ul 3Gl G LU Mliggt o means.

3. The disc-shaped recording medium as claimed in claim 1, in which, in a
~ session comprised of both the audio- tracks and the data tracks, the audio
track is provided subsequent to all of the data tracks.
4, The disc-shaped recording medium of claim 1, v;rherein the audio session
corresponds to the first session among the plural sessions.
5.  The disc-shaped recording medium of claim 4, wherein the first session
corresponds fo the innermost séssion radially in relation to the disc-shaped
 recording medium. ) ,
6. Apparatus for recording audio data or computer data on a disc-shaped
recording medium having plural sessions each comprised of a disc type
cﬁde area and one or more tracks, the tracks including at least one audio
track containing audio data recorded thereon or one or more data tracks
containing computer data recorded thereon, and wherein a particular session
is an audio session having only one or morg audio tracks, the apparatus
comprising:
recording means for recording audio data or computer data in each
session on the disc-shaped recording medium;
data recording control means for controlling the recording means
so that only audio data is recorded in the particular session and for causing

audio data or computer data to be recorded in other sessions; and



The CPU bl ock 30 effects disc type discrimnation at step 812 |n accordance
with the proocedure shown in a flow chart of Fig.” 6. That is,

discrimnating the disc type, it is judged whet he ““" I I‘lngtrack
of the session, i.e. the first track, is an audi o“lmml I ﬁll Eﬂ t he
result of decision at .step S21 is  NO that is if tHe Fealiny tradk of the
session is not an audio track, the CPU pyock 30 transfers to step S22. If

the result of the decision at step S21 is YES, that is if the |eading track
of the session is an audi dliscitypsicods teeordipgicositrok reRy for GHsing} particylar disp S23.

At step S22, the CPU %%g&%%aq giﬂﬁmemﬁoﬁ ss&g*@“% dARPEINAE AdicRRE the disc

type code afforded a ormation o session, and term nates
the disc type discri mmwmpdm\meehwmwﬂg/aremntbvewmsespm CPU bl ock 30

udges wnether o AR Bt AR5, G BUERS B kbl | o

deci sion at step S23 e se55| nis not t
"the CPU bl ock 30 advammbth@r%éngmseswmmsﬂxmmawmmts to

ection i s the audi o WP agE sibTiolE ordhe font Bhet BRE MRbaldcB oy W "V

that is if the sessi d¢lersby mdnmtelthateadneufsummhwlsssmndnwah@l‘attaclansfers to
step 25 where t ed| els Iermn g;g e, the disc
type discrimnating opergqD ‘.ﬂw lgcﬁ%é %%&%}(Rg& foﬂ%%@ R drive
3 functions as disc tcymmaddsﬁalexﬂmﬁmeﬂ%msthébegmmgamﬂmmgxohhm session
whose | eading track i.s ata track, based upon the pla data fromthe
R s 107 and i Sirie iR iR e pEs S it ol i SpBhrKE AT, AR (oo
type code area of thm&esﬁxwﬁaoksoﬁtheamdtﬂmawm, adiceleadidutiarea t | S

possi ble. with the preser CB&R%g ve 3 o pronptly discrimnate by the CPU
bl ock 30 the comon %‘Eﬁ"t"‘ﬁ theseSioBed in the disc type code area of

t he sessions otber thme abmatﬁsaetstqlaﬁﬂédﬁh chitfi 5| Whersii@NOretdiding control means
defines the first session of the plural sessions as the particular session and

only audio data is recorded in the first session.

10. The apparatus as claimed in claim 6, in which the recording control means
causes the audio data and the computer data to be recorded in one or more
sessions each comprised of one or more audio tracks and one or more data
tracks, with the one or more audio tracks being recorded subsequent to the
one or more data tracks in each sessiori.

11. The apparatus as claimed in claim 6, wherem the dlso-shaped recording
medium further includes a program memory area for recordmg therein
information, including disc type codes, relative to the data tracks and the
audio tracks of all sessions and wherein the apparatus further comprises
memo"ry means for storing the information recorded in the program memory
area. :

12. The apparatus as claimed in claim 11, wherein the code recording control
means detects if a leading track of a session is not an audio track and, if so,
-supplies to the recording means from the memory means the disc type code
recorded in the program memory area so that the common disc type code is
recorded in the disc type code area of the session by the recording means.

13. An apparatus for reproducing audio data or computer data from a
disc-shaped recording medium having plural sessions each comprised of onc
or more tl:acks. the tracks including one or more audio tracks having audio

data recorded thercon and one or more data tracks having computer data



pl ural sessions which is conprised only of the audio tracks and to switch
t he codi ng ‘operati on dependi ng upon the disc type code by way—oef—effecting

reproduction. It is possible with the disc-shaped ' | of the
present invention to hold audio data and/or corrpuJumﬁm“ﬂH!mg&E!Lm ot her
than the particul ar session, conprised of one or norecaud o trsa and/or -
data tracks, to hold the comon disc typeasgcode in the disc type code area

of each of the s ' [ e tcul ar session, to hold only
FERLAATMALAL . odifrlst

audi o data in the particula on a ol d in the disc type code area

of the particular session thgepédiei eanecfderepmbﬁ,gis@latsr@m;ﬁaﬁdmgr,t i cul ar
session is conprised onl §1 of the audio tracks. By setting the first session

anong the plural sessi éhthezaudiodaty oF thecgpmputes datd fom the disgishaped haped
recordi ng mediumof th 2 i nventi on becones a nulti-session

di sc-shaped recording ?r%%f‘ﬁ'?ﬁ’ E’fg\ﬁu% an audio session positively

audi o-reproduci bl e with the decbdirpmesisifondédodingatie reprofliced-sigralslie- shaped
recordi ng medi um accordj ng fo . the present i Qd\éent ion, sincé™an audio track
i s al ways provided sub %Q‘Rdi‘té% SOMAYE Y% n t he sessions conprised of

both of the audio tracks and ' é'ﬁg ys ' er the
session is an audi o session ggsggﬁl [ nigggléon \?ﬁe(%l %?ﬁ%?ﬁ%o%a?g@dﬂn%yng track
of the session is a data track. sessiony inhwhich onbyc datal itracksodre pecotded, of t he

present invention, a particular session is u,se"!cgllli‘]i s an audi o session
conprised only of audio tracks and2Bthaisessipain 8t least Ang o8 mage dataar e

recorded in the renmai ning sessions Hgsdﬁ'& 0 | ol
nmeans. Further, a common disc type’trgo e Iﬁg@%%@ﬁ@?%ﬁg@%@% code
areas of the sessions other than t recopdedtin@audiso type codeoarea dovated in leschp! ur al
sessions, while a disc type code sp?cif Ing that the session, is conprised
only of audio tracks is recorded i® A, s¢ Bipe cafie indicating, o

whether the session includes only one or more

?

audio tracks or at least one data track; and
control means for svgitching the decoding operation by the
decoding means responsive to the disc type code discriminated by
the discriminating means.so thai: the audio data and the computer
~ data are appropriétely decoded by the decoding means.

14. The apparatus as claimed in claim 13, wherein the audio session

corresponds to a first session among the plural sessions and wherein the

 discriminating means identifies the first session as the audio session in
response to the disc type code recorded in the disc type code area of the
first session. |

15. The apparatus as claimed in claim 13, wherein the plural sessions are each
comprised of a lead-in area specifying the beginning of the session and
having the disc type code area, a program area having the one or more
audio tracks or the one or more data tracks, and a lead-out area specifying

-~ the end of the session.

16. The apparatus as claimed in claim 13, in which, in a session comprised of
both the audio tracks and the data tracks, the audio track is provided
subsequent to aﬁ of the data tracks. |

17. - The apparatus as claimed in claim 16, wherein the disc type code area is

located at a leading end of a data track in each data session.



part+ cul ar session, under control by the disc type code recording control
means. Thus it beconmes possible to produce a di sc-shaped recording nmedi um
havi ng plural sessions each being made up of one or nore tracks, that is
audi o tracks having audi o data recorded thereon and/or data tracks having
conputer data recorded thereon, including a disc type code area in which a
common di sc type code is recorded in other than a particul ar session anong
the plural sessions, in which the particular session is an audi o session
conprised only of audio tracks and having ret®rded therein a disc type code
speci f yi ngDIS(xSHARE® RECORDING NMEDHM; sREIORDING AHPARAIUS ARl v of audi o tracks.. -
Wth the rBedIMRadNGAERMYE of the present invention, the disc type code
recordi ng control neans.causes the disc t he recorded in a disc
type code area of the |ead-i ; ‘ r=cor di ng nmedi um havi ng

respective sessions each co rise f Arded RESdsEivh discishded
begi nni ng of t he EFOEIRE, 2P Ysoaf%og?@‘aé npr | sg{ of audi o track‘g@and/ or

data trackgcifledni@an (CH.R WRThFARE affitbtessidrecamptisod onheofandi wacks, ”hlist i ¢
becomes possibl € to produce a disc- shaped recordi 9 gﬁﬁkﬁglwhosqa

par ti cul ardiseesiespesifyingitheaddio session ¥ which is S R T eq ot e first
has recorded .therein a di sc type LA A : ) Ch-R

conpri sed ¥APYHLAR ose plural sessions are each
conprised gfc.a |ead-in area specifying the beginning of the session, a
program area conprised of audio tracks and/or data tracks and a | ead- out
area specifying the end of the session, with the |l ead-in area-having a disc
type code area having the disc type code recorded therein. Wth the
recordi ng gp@miaius of the present invention, the first session anong
plural sessions is the particular session, and only audio data is recorded
in the first session under control by the recording control neans. Thus it
beconmes possible to produce a disc-shaped recordi ng medi um whose particul ar
session is an audi o session conprised only of audi o tracks and has recorded
therein a disc type code specifying that the session is conprised only of
audi o tracks, and whose first session anong the plural sessions is the
particul ar session.




Wth the recording apparatus of the present invention, the recording

contr ol

means effects audi o data and conputer data recording control

SO

that the audio track is provided subsequent to the data track in the

session conprised of the audio track and the data track.

14 Thus it

becomes possible to produce a disc- shaped recordi ng nedi um whose
particul ar session is an audio sessionléanprised only of audio tracks and
has recorded therein a disc type code specifying that the session is

conprised only of audio tracks,

sessions is the particul ar

sessi on,

and whose first session anong the plural

in which the audio track is provided
subsequent to the data track in a session conprised of the audio track and
the data track. Wth the reproduci ng apparatus for a disc-shaped recording
medi um since the common disc type code recorded in the disc type code area
of the sessions other than the pargj cul ar session conprised only of audio

tracks is discrimnated by disc t code dPscri mi nat i nmeans, decodi ng by
decodi ng nmeans is switched by contr peyd] ng Hgo e di sc type
code and pl ayback data fromthe disc %E,g ng med urﬁ s decoded
responsive to the disc type code, it m%’j le to ’E-I% bl y reproduce
a di sc-shaped recordi ng nmedi umpravt SE 08 pd of one or
nore tracks having an audio trdck ha s h I ecor j§§ hereon and a
data track having conputer datg reco Al I n WNic th of the
sessions other than the particy ar ses§ron has—g_dl sc type code area having
a common di sc type code redqoraded trjerein, the pérticul ar session is an
audi o session nmade up only ofaa'.ulgi dq tracks,|{and|in which the particul ar
session has a disc type code Zgg Havi ng retorddd therein a disc type code
area specifying that the partg arjesess+eq| i s rnade up only of audio
tracks. o | Q0L
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Wth the reproducing apparatus for a disc reproducing apparatus for a

di sc-shaped recordi ng medi um according to the present invention, the disc
type code discrimnating nmeans detects the session whose leading track is a
data track based upon playback data fromthe di sc-shaped recordi ng nedi um
and discrimnates the disc type code recorded in the disc type code of the
- session as being a conmobn disc type co 2/7it becomes possible to pronptly
discrimnate the disc type of the disc- shaped recording nmediumin which
the particular session is an audi o session conprised only of the audio
tracks, in which the particular session has the disc type code area

i ndicating that the session is comprised only of audio tracks, and in which

an audio track is provi t<do the data track in the session
conprised of the audio {naod|a e Jata track. Thus the present invention
provides a nulti-sessi dis - ped recordi ng nedi um capable of reliably
repr oduci ng audi o data Qijth &n 1generation CD player, a recording
apparatus and a reprodqung ppar@fus for the reﬂarding medi um 15
Al t hough the present i ent€on| haf | been shown angl| described with respect to
preferred enbodi nents, warigys|chahges a gihn i f{gations which are obvious
to a person skilladirlgme antjto i ch yipveption pertains are deened
to lie within the spirig|and/sfop¢|of the rRvETT] pn as clai med. 16 What -
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1. " A disc-shaped recordi ng medi um havi ng plural sessions each conprised
of one,or nore tracks, wherein the tracks include one or nore audi o tracks
contai ni ng audi o data recorded thereon or one or nore data tracks
cont ai ni ng conputer data recorded thereon, each session having a disc type
code area in which one of a common disc type code and a particul ar disc :
type code is recorded, the particul ar dﬁdﬁ type code being recorded in the
di sc type code area |l ocated in an audi o session conprised only of one or
nore audi o tracks. 2. The di sc-shaped recording nmediumas clained in
claim1l1, wherein the plural sessions are each conprised of a |lead-in area
speci fying the begi nning of the session and having the disc type code area,
a program area having the one or nore audio tracks and the one or nore data
tracks, and a | ead-out area specifying the end of the session. 3. The
di sc-shaped recording nmediumas c g med in claiml1, in which, in a session
conprised of both the audio tracklsgapd the data tracks, the audio track is
provi ded subsequent to all of thefdefa tracks. 4. The di sc-shaped

recordi ng medi um of claim1, wher&n|the audi o session corresponds to the
first session anong the plural sejss& pns. 5. The di sc-shaped recordi ng
medi um of claim4, wherein the firEi sessi on corresponds to the innernost
session radially inrelation to t i sc-shaped recordi ng nmedi um 6.

Appar atus for recording audi o datfaoof conputer data on a di sc-shaped
recordi ng medi um havi ng pl ural sgs§ pns each conprised of a disc type code
area and one or nore tracks, the t®akcks including at | east one audio track
cont ai ni ng audi o data recorded thegepn or one or nore data tracks : :
cont ai ni ng conputer data recorded Eh reon, and wherein a particul ar session

FIG.3
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is an audi o session having only one or nore audio tracks, the apparatus
conprising: recording neans for recording audio data or conputer data in
each session on the disc-shaped recordi ng medium data recordi ng control
means for controlling the recording neans so that only audio data is
recorded in the particular session and f.or causing audi o data or conputer
data to be recorded in other sessions; #dd 17 disc type code recording
control neans for causing a particular disc type code indicating that the
session is conprised only of the audio tracks to be recorded in the disc
type code area in the particular session. 7. The apparatus of claim6,
wherein the disc type code recordi ng neans controls the recording neans to
record a conmon disc type code in a disc type code area of each of the
sessions other than the particular session to thereby indicate that each of
such ot her sessions contains a data track. 8. The apparatus as clai ned
in claim6, wherein the plural sessions are each conprised of a |lead-in
area specifying the beginning of a session and having the disc type code
area, a program area conprised of the one or nore audio tracks or the one
or nore data tracks, and a | ead-out area specifying the end of the session.
9 The apparatus as cl ai med—Ln aim 6, wherein the recordi ng control

means defines the first sessiorf oRetbRop! yral sessions as the particul ar
session and only audio data is ™eeerded=n the first session.
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10. - The apparatus as clained in claim®6, in which the recording control
means causes the audio data and the conputer data to be recorded in one or
nor-e sessions each conprised of one or nore audio tracks and one or nore
data tracks, with the one or nore audio tracks being recorded subsequent to
the one or nore data tracks in each session. 11 The apparatus as clai ned
in claim6, wherein the disc-shaped red®ding nmedi um further includes a
program nmenory area for recording therein information, including disc type
codes, relative to the data tracks and the audio tracks of all sessions and
wherein the apparatus further conprises nenory neans for storing the
information recorded in the programnenory area. 12. The apparatus as
claimed in claim111l, wherein the code recording control neans detects if a
| eadi ng track of a session is not an audio track and, if so, supplies to
the recording means fromthe nmenory nmeans the disc type code recorded in
the program nenory area so that the conmmon disc type code is recorded in
the disc type code area of the session by the recordi ng neans. 13. An
apparatus for reproduci ng audi o data or conputer data from a disc-shaped
recordi ng nmedi um havi ng plural sessions each conprised of one or nore
tracks, the tracks including one or _nore audio tracks having audi o data
recorded thereon and one or nore/dat NSERTKS Yavi ng conput er data 18
recorded thereon, the apparatus sonprbDiSQGg: ypeproduci ng neans for
reproduci ng signals correspondi ng
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to the audio data or the conmputer data fromthe disc-shaped recording

medi um decodi ng nmeans for decoding the reproduced ignals into the audio
data or the conputer data; discrimnating neans for discrimnating between
an audi o session, in which only data tracks are recorded, and a session in
which at least one or nore data tracks are recorded, by neans of a disc
type code recorded in a disc type code6dilea | ocated in each of the _
sessions, the disc type code indicating whether the session includes only
one or nore audio tracks or at |east one data track; and control neans for
swi tching the decodi ng operation by the decodi ng neans responsive to the

di sc type code discrimnated by the discrimnating neans so that the audio-
data and the conputer data are appropriately decoded by the decodi ng neans.
14. The apparatus as clainmed in claim 13, wherein the audi o session
corresponds to a first session anong the plural sessions and wherein the

di scrim nating neans idengirfres—the—frrst—sesston as the audi o .session in
response to the disc type|l code recorded in| di sc type code area of the
first session. 15. The| apparatus asXl a n claim 13, wherein the

pl ural . sessions are each fonprised of QQTE' area specifying the:

begi nni ng of the session pnd having the di pbe code area, a program area
havi ng the one or nore aufio tracks or t br nore data tracks, and a

| ead- out area specifying [ he end of the se$
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16. = The apparatus as clained in claim13, in which, in a session :
conpri sed*of both the audio tracks and the data tracks the audio track is
provi ded subsequent to all of the data tracks. 17. The apparatus as
clainmed in claim116, wherein the disc type code area is |ocated at a

| eadi ng end of a data track in each da%?7se55|on '
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