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1111..E OF nm INVENTION 

Disc-Shaped Recording Medium. Recording Apparatus and Reproducing Apparatus 

BACKGROUND OF 1llE INVENTION 

1. Field of the Invention 

This invention relates tQ a multi-session disc-shaped recording medium, such as a 

compact disc having both audio data and computer data recorded thereon and a. recording 

apparatus and a reproducing apparatus for the recording medium. 

2. Description of the Related Art 

The first commercializ.ed compact discs have been music CDs {CD-DA: compact 

disc-digital audio) and the standard therefor has b~n recently been expanded for 

multi-media. Typical of the standards for CD are: 

CD-DA (compact disc-digital audio) fonnat; · 

CD-ROM {compact disc-read only· memory) fonnat; 

CD-I (compact disc-interactive) fonnat; and 

CD-ROM/XA (CD~ROM extend~ architecture) fonnat. 

The CD-DA fonnat is a fonnat for audio, fomtS the basis for other CD formats, and 

prescribes the signal processing system and .the physical structure of the disc. The CD-ROM . 
fonnat is a fonnat extended for computer d~ and prescribes, as a physical block structure, a 

mode 1 having an error detection code (EDC) and an error correction code (ECC) as 

eXtended portions, and a mode 2 not having BDC/ECC as the extended portions. [OOOS] The 

CD-I format is a format which has pictUre data and character data a8 extep.ded 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 stru~ a form 1 having the EDC/ECC 

as extended portions and a form 2 not having the BDCIECC as extended portions. [0006] The 

CD-ROMIXA format prescribes interleaving computer data and audio data for synchronizing 

the computer data. and the audio data. The block construction in the CD-ROMIXA fonnat is . . . . 

comprised of the block construction of th~ CD-ROM mode 2. The CD-ROM/XA fonnat 

prescribes, as a physical block structure, a fonn 1 having the EDCIBCC as extended portions 

and a form 2 not having the EDCmcC as extended portions. 

Recently, a CD-R {compact disc-recordable) disc having a recording surface coated 

with a ~rganic 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 r~ritabJe 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 fonnats are currently fabricated using the eo-R disc. 
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and is a single-session disc having only one session constituted by one or more tracks 

comprised of an audio track canying audio data and/or a data track canying computer data. 

However, since plural sessions may be recorded on the write-once disc CD-R disc, a 

multi-session disc has also be commercialized using the CD-R disc. 

However, old generation recorders or players do no~ support multi-st".ssion discs. On 
. ~~,. 

the other hand, a format constraint is imposed on the conventional CD-R disc, such that, if 

an area termed data session accessible by the CD-ROM device is allowed to co-exist with the 

. audio session in the same disc by a multi-session format, there is a risk that an audio track 

cannot be reproduced as audio data or. data in the data track is erroneously reproduced as 

audio data due to the existence of the code that can possibly not be recognized with such an 

old generation CD player. 

In view of the above-described status of the related art, it is an object of the present 

invention to provide a multi- session 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 recording medium. 

·' 
SUMMARY OF.THE INVENTION 

. . 
The present invention provides a disc-shaped recording medi~ having plural 

sessions each being made up of one or more tracks, that is audio tracks having audio data 

recorded 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 pro~ session 

comprised of audio tracks and/or data tracks, and a lead-out area .specifying the end of the 

session. The lead-in area has the disc type code area having the disc type code recorded . . 
therein. With the disc-shaped recording medium of the present invention, 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 th~ 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 



recording control means for causing only audio data to be recorded in the particular session 

and for causing audio data or computer data to be recorded in other sessions. The particular 

session is an audio session comprised only of audio tracks. The recording apparatus also 

includes disc type code recording control means 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 comprised only of the audio tracks 

to be ~rded in the disc type code area in fh:e particular session. 

With the recording apparatus for a disc-shaped recording medium according to the 

present invention, plural sessions are each comprised of a lead-in area specifying the 

beginning of a session, a program area .comprised of audio tracks or data tracks and a 

lead-out area specifying the end of the session. The disc type code recording control means 

causes a disc type code to be recorded in a disc type code area of the lead-in area. The 

.-ecording control means sets the first session. of the plural sessions as the particular session 

and only audio data is recorded in the first session. Where audio data and computer data are 

recof4ed in the same session, the r~rding 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 having 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 among the plural sessions. 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. The 

reproducing apparatus includes decoding means for decoding playback data from the 

disc-shaped recording medium; and disc type code discriminating means for discriminating 

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 dat_~ 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 being a 
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common disc fype code. 

With the recording apparatus for the disc-shaped recording medium according to the . 

present invention, control is executed by the recording control means so that only audio data 

is recorded in the particular session as an audio session comprised only of audio tracks, while 

control is executed by the disc type code recording control means so that tl\~common disc 

type code is recorded in the disc type code recording area of the sessions other than the 

particular sessi~n and so that a disc type code indicating that the session is comprised only of 

the audio tracks is recorded in the disc type code area of the particular session. 

Furthennore, with the reproducing apparatus for the disc- shaped recording medium 

according to the present invention, the common disc type code recorded in the disc type code 

area of the sessions other than the particular session comprised only of the audio tracks is 

discriminated by the disc type. code discriminating means, and decoding by the decoding 

means is switched by control means depending upon the disc type code for decoding the 

playback data from the disc-shaped recording medium by the decoding means depending 

upon the disc type code. 

The foregoing.and other objectives, features and advantages of the invention will be 

more readily understood upon consideration of the following detailed description of certain 

preferred embodiments of the invention, taken in conjunction with the accompanying 

drawings. 

BRIEF DESCRIPTION OF nm 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. 5 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. 
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DETAILED DESCRIPTION OF TIJE PREFERRED EMBODIMENTS 

Referring to the drawings, a disc-shaped recording medium, a recording apparatus 

and a reproducing apparatus for \he recording medium will be explained in detail. With the 

embodiment, now to be described, the present invention is applied to an optical disc 

recording/reproducing system employing a CD-R disc as a medium. 

The optical disc recording/reproducing system includes a host computer 1, and a 

CD-R drive 3 connected to the host computer 1 via a SCSI (small computer system interface) 

bus 2, as shown in Fig. 1. A write-once type CD-R disc 10 is detachably loaded on the 

CD-R drive 3. "Plural disc drives may be connected via a daisy chain construction to the . . ~ . 

SCSI bus 2. 

The CD-R drive 3 includes an external interfacing circuit 31 connected to the SCSI bus 2, a 

central processing unit (CPU) 30, and a buffer memory 32. The buffer memory 32 is 

connected to an encoder/decoder circuit 33 which, in tum, 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 opticai.block 40 connected to the servo circuit 3~. The-CD-R 

disc 10 may be detachably loaded on a spindle shaft 38A of the spindle mo~or 38. 

The CPU block 30, functioning as control means for ih:e CD-R drive 3, inc~udes 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 proeessing based ·upon SCSI interfacing. Tue buffer 

memory 32 temporarily stores data recorded on the CD-R disc 10 or data read out from the 

CD-R disc 10, under control by the CPU block • In the memory 37 is transiently stored the 

TOC information 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. Tue encoder/decoder circuit 33 

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

30. 

The driver 34 drives a laser light source (not shown) of the optical block 40 

optically scanning the CD-R disc I 0 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 recording data sent from the encoder/decoder circuit 33 in order to drive the laser light 

sour:ce intermittently for generating the intensity o( the laser light required for recording 

during the recording mode, and for generating 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 
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scanning the CD-R disc 1 O by the. optical block 40 and sends the results of processing to the 

CPU block 30 and to the encoder/decoder circuit 33. The servo circuit 36 controls the 

operation of the spindle motor 38, thread block 39 and the optical block 40, under control by 

the CPU block 30. The· servo circuit 36 controls the speed of rotation of the spindle motor 

· 38, the feed of the optical block 40 by the thread block 40 and the focusi°!;u'd the tracking 

of the optical block 40 designed for optically scanning the CD-R disc I 0, based upon speed 

reference data, recording position/playback position specifying data or playback RF signals 

supplied from the optical block 40. 

The CD-R disc 10 has a logical structure as shown in Fig. 2. That is, the CD-R disc 

l 0 is a multi-session disc having a light intensity calibration area PCA, a program memory 

area PMA, a first session SSl, a second session 882 and a third session 883, arranged 

sequentially 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 dr.iv~ 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 l~er 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 itiformation concerning the tracks of all SeSsions on 

the disc from the 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 infonnation is referred to 

herein as the PMA infonnation. The CD-R drive 3 updates the PMA infonnation in the 

memory 37 each tjme the recording operation is executed. For example, at the end of the · - - . 
recording operation, the CD-R ·drive causes the latest PMA information to be read out ·:from 

memory 37 and records the read-out information in the program memory area PMA. 

Each of the sessions SS2 and 883 is an area for recording audio data, computer 

data, or both kinds of data. As will be explained further herein, the session SS I is made up 

only of audio tracks. Bach of the sessions SS I - SS3 is comprised of a lead-in ar~ 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 SS 1 is defined as an audio session, and has its program area PRA constituted by 

three audio tracks, track numbers TNO = I to 3, having audio data recorded therein. 

In the respective lead-in areas (LIA) of the sessions SS I, SS2 and ~S3, the 

infonnation concerning the recorded tracks and the infonl!ation concerning the disc are 
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encoded in the sub-code Q-channel as the table-of-contents (TOC) infonnation and recorded 

in the respective TOC areas. The TOC infonnation is a data structure prescribed by CD 

fonnat standards and is composed of synchronizing bits SO, S 1 used by a decoder to 

distinguish a control word in a block from audio infonnation, CONTROL (an identification 

of the kind of infonnation within a track), ADR (the value of which determin.es what kind of 

information is in the ·block, i.e. TOC items; a disc identification item, a skip track item, ·etc.), 

TNO (track number), POINT (index number within a track), MIN , SEC, FRAME. ('!hich 

together can specify the running time within a track ), ZBRO, the starting point of a track 

indicated by PMIN , PSEC , PFRAME and data relating to error correction CRC, as shown 

in Fig. 3. An explanation of the significance of each· of these tenns, as may be necessary, 

will be given further in this specification. 

The CD-R drive 3 formulates the TOC infonnation of respective sessions· of the 

CD-R disc 10 by the CPU block 30 in the memory .37 in order to read out the TOC 

information of the respective sessions from tht memory 37 on termination of the recording 

operation. and in order to record th~ read-out TOC information in the respective TOC ~ 

of the sessions. 

PMIN at POINT = AO in the TOC area is defined so as to give the val.ue of the 

leading track number of the program area, while PSEC is defined so as _to give the f~llowing 

disc type codes [00], [10], [20] which specify the disc fonnat in hexadecimal numbers: 

i.e. PSEC = Disc type = 
00: CD-DA and CD-ROM; 

10: CD-I; 

20: CD-ROMIXA 

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 =.AO of the TOC area of each lead-in area LIA of 

each of the sessions other than the first session SSl, 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 = AO of the TOC area gives ~e value of the leading track number of 

the program area of the session, while PSEC gives the session fonnats [00], [ 1 O] and (20] as 

defined below: 

PSEC = 
00: 

JO: 

20: 

Session type = 
CD audio session or CD-ROM mode l session; 

·CD-I session; 

CD-ROMIXA session. 
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The CD-R drive 3 causes the CPU block 30 to record [00) as PSEC at POINT AO 

·in the TOC area of the lead-in area LIA of the first session SS 1, in which [00) specifies that 

the first session SS 1 is an audio session having the program area PRA made up only of audio 

tracks. 

In the above-described CD-R drive 3, the 'CPU block 30.is responsive to the write . ,. 
command from the host computer· 1 to effect the control operation shown bfihe flow chart 

of Fig. 4 when recording data on the CD-R disc 10. If a CD-R disc 10, the disc type of 

which· is not defined, is loaded, the disc type code specifying the disc type, that is the disc 

type code [OO]'specifying the CD-DA and CD-ROM, disc type code [10) specifying the CD-I 

or the disc type code (20) specifying the CD-ROMIXA is written at step SI in the program 

memory area PMA of the CD-R disc 10 in order to denote the disc type of the CD-R disc 

10. For example, if the disc type code [20) is written in the program memory area PMA, the 

CD-R disc 10 is denoted as a <;:D"'.'ROMIXA type disc. 

At step S2, the track is written in the program area PRA of the CD-R disc 10. The 

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 83 

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 res~lt of decision 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· ~4, it is judged whether or not the leading 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 block 30 transfers to step SS 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 82 for recording the new session. On tlie other hand, if the 

result of ,4ecision at step S4 is NO, that is if the leading track of the session is not an audio 

track, the CPU block 30 transfers to step 86 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 se5sion. 

Ref erring now more particularly to Fig. 7, the details of step 82 of Fig. 4 will now 

be explained. At a first step St 00, the CPU block 30 determines if this is the first session 

(SS I). If the determination is YES, the CPU block 30 proceeds to step SI 0 I where the CPU 

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



is ended. If, at step S 101, the CPU block 30 determines that the data to be written is audio 

data, the CPU block 30 proceeds to step S 102 and determines if there is a data (i.e.· a CD­

ROMIXA or CD-I data) track already recorded in the first session (SSl). If so, the operation 

is ended. If not, the CPU block 30 proceeds to step S103 to write the data in an audio track 

and end the operation. The completion of these steps S 100 - S 103 ensures that only audio 

data is written in the first sessio~, i.e. SS 1 = an a~dio session. The first session is thus 

designated as the "specified" or "particular" sessiori .. 

If at step SIOO the CPU block 30 detcnnines that the session is subsequent to the· 

first session (SSn, where¢ 1), the CPU block 30 determines next at step 8104 ifthe data is 

of the CD-ROMIXA type or the co.:1 type. If so, the CPU block 30 proceeds to step S 1 OS 

where the CPU block 30 determines if there is audio data in the first track of the session. If 

so, the operation is ended. If not, ~c CPU block JO proceeds to step 8106 where a CD­

ROMIXA or CD-I data track is written and the operation .is ended. The completion of steps 

· 8100, S104 - 8106 ensures that for any session other than the iirst session, CD-ROMIXA or 

CD-I data will not be written in the session if there is audio data in the first track. 

At step 8104, if the CPU block 30 detennines that the data to be recorded is not of 

the CD-ROMIXA type or the CD-I type, the CPU block 30 next dctcnnines at step 8107 if 

the .data is audio data. If not, the operation is ended. If so, the CPU block 30 determines at 

step 8108 ifthe first track of the session is the Ci>-ROM/XA type data or the CD-I type 

data. If not, the CPU block 30 detennines at step_ S109 if there_ is no data recorded in the 

se8sipn. If the answer is negative, i.e. there is data recorded in the session, the operation is 

ended. If not, the CPU block 30 proceeds to step 8110. Conversely, ifthe detennination at 

step 8108 is affarmative, the CPU block 30 also proceeds to step SllO. At step 8110 the 

CPU block 30 writes the audio data to an audio track. The completion of steps 8107 - Sl lQ 

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 sessian or an audio session, or 

both, where n ¢ 1. Altogether, steps 8100, 8104 to 8110 ensure that for any given session 

subsequent to ~ 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 arc written in the session, 

the data tracks arc written ahead of the audio tracks. 

ln summary, in recording data, the CPU block 30 sets the first session SSI among 

the plural sessions as a particular session, and causes only audio data to be recorded in the 

first session SS I, 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 
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comprised of other audio and data tracks. 

Thus it is possible with the present CD-R drive to produce a multi-session CD 
having a disc type code area in which, responsive to write commands from the host computer 
I, audio data and/or computer data are recorded on the track basis in plural sessions on the 
CD-R disc 10 and the disc type code is also recorded in which a common.s}sc type code is 
recorded in sessions ~ther than a particular session among the plural sessions, which 

multi-session CD also has a disc type .code area having recorded therein a disc type code 
specifying that the particular session is made up only of audio tracks, in which the particular 
session is an audio session ~mposed only of audio tracks. With the multi-session CD thus 
prepared, it is possible to hold audio data and/or computer data in sessions other than the 
particular session among plural sessions constituted by one or more ~ comprised of audio 
tracks and/or data tracks, to hold the common disc type code in the disc type code area of the 
sessions other than the particular session, hold only audio data in the particular session, and 
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 CP-µ 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 computer 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 particular 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 SSl 
among the plurat sessions as the.particular session and records only· audio data in the first 
session SS I responsive to write commands from the host computer 1 to render it possible 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 data to be recorded to fonn 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 recorded information by the present.CD-R drive 3, when 
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reading out data from the CD-R disc 10 responsive to the readout command from the host 

computer I, the CPU block 30 perf onns the control in accordance with the flow chart shown 

in Fig. 5. When the CD-R disc 10 is loaded, the roe infonnation of all sessions is read out 

at.step Sl 1. The disc type is discerned at step 812 before the CPU block 30 transfers to step 

S13. At step 813, the command supplied from the host computer 1 is discerned. If the 

command is an audio data readout command, the CPU block 30 transfers to step $14. If the 

command is a computer data readout command, the CPU block 30 transfers to step 815. If 

no command is supplied, the command· judgment is carried out repeatedly to await the supply 

of the next command. 

At the step Sl4, the encoder/decoder circuit 33 is controlled for reproducing ~e 

CD-DA and the operation is thereafter ended. Alternatively, at the step SIS, 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 fonnat is the CD-I type or 

the CD-ROMIXA type. 

If the result of judgment at step SIS is NO, that is if the reproduced data fonnat is . 

not the CD-I type nor the CD-ROMIXA type, the CPU blOck 30 transfers to step 816 in 

order to control the encode~/decoder circuit 33 ~d 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 recognb:ed CD-ROM fonnat standards. 

If the result of decisfon at step S 15 is YES, that is if the reproduced data fonnat 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 ~rder to effect decoding in the CD-I or CD-ROMIXA fonn . 
1 or fonn 2 for rep~uction. The fonn 1 and fonn 2 refer to recogni7.ed CD-ROM fonnat 

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 area of the sessions oth~ 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 <?PU block 30 in the CD-R drive 3 

functions as disc type code discriminating means for discriminating the common disc type 

code recorded in the disc type code area of sessions other than the particular session, while 

also 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 effects disc type discrimination at step S 12 in accordance 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.e. the first track, is an audio track. If 

...... 
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the result of decision at step $21 is N.O, that is if the leading track of the session is not an 

audio track,_ the CPU block 30 transfers to step S22. If the result of the decision at step $21 

. is YES, that is i.f the leading track of the session is an audio track, the CPU block 30 

transfers to step 823. 

At step S22, the CPU block 30 decides the disc type depending upcm the disc type 
. . ~ 

code afforded as the TOC infonnation of the session, and tenninates the disc type 

discrimination. Al_tematively, at step 823, the CPU block 30 judges whether or not the 

session is the last session. If the result of decision at step 823 is NO, that is if the session is 

not the· last session, the CPU ·block 30 advanc:eS to the next session at step 824 and reverts to 

step 821 in order to decide whether or not the leading track of the next session is the audio 

track. If t'1e result of decbiion at step S23 is YES, that is if the session is the last session, 

the CPU block 30 transfers to step 25 where the dis_c type is detennined to be [00] to 

tenninate the disc type discriminating operation. 

That is, the CPU block 30 in the CD-R drive 3 functions as disc type discriminating 

means for detecting the session whose leading track is a data track, based upon the playback 

data from lbe CD-R disc 10, and discriminates the disc type code recorded in ~e 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 <Use-shaped recording meclium of the present invention to hold . . . . 

audio data and/or computer data in sessions other than the particular session, 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 particular 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-generati~n CD 

player. 

With the disc-shaped reco~ding medium according to the present invention, since an 

audio track is always provided subsequent 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 Jeading track of the session is a data track. 
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With the recording apparatus of the present invention,· a particular session is used as 

an audio session comprised only of audio tracks and audio data and/or computer data arc 

recorded in the remaining sessions, under control by recording control means. Further, a 

commc:>n disc type code is recorded· in the disc type code areas of the sessions other than the 

particular session, among the plural sessions, while a disc type code specifying that the 

session is comprised only of audio tracks is recorded in the disc type code area of the 

particular session, under control by the disc type code recording control means. Thus it 

.. becomes possible to produce a disc-shaped recording medium having plural sessions each 

being made up of one or more tracks, that is audio tracks having audio data recorded thereon 

and/or data tracks having coniputer data recorded thereon,· including a disc type code area in 

which a common disc type code is recorded in other than a particular session among the 

plural sessions, in which 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 

oomprised only of audio tracks ... 

With the recording apparatus of the present invention, the disc type code recording 

control nieans causes the disc tYI>e code to be r~rded in a disc type code area of the lead-in 

area of a disc-s~aped reeord~ng medium having respective sessions 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 le8d-out area specifying the end of the session. Thus it 

becomes possible to produce a disc- shaped recording medium whose particular session is 8n 
audio session ·comprised only of audio tracks and has recorded therein a disc type code 

specifring that the session is comprised only .of audio tracks, and whose plural sessions ~e. 

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 recordCd 

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 speeifying 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 invention, 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. 
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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 

sessi9n among the plural sessions is the particular session, in which the audio track is 

provided subsequent to the data track in a session comprised of the audio track and the data 

track. 

With the reproducing apparatus for a disc-shaped recording .medium, since the 

common disc type code recorded in the disc type code area of the sessions other than the 

particular session comprised only of audio tracks is discriminated by disc type code 

discriminating means, decoding by decoding means is switc~ed by control means depending 

upon the disc type code and playback data from the ·disc-shaped recording medium is 

decoded responsive to the disc type code, it becomes possible to reliably reproduce a 

disc-shaped 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 code area having a common disc type code recorded therein, the particular sessi~n is an 

audio session made up only of audio tracks, artd in which the particular session has a disc 
. . 

type code 8rea having recorded therein a disc type 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 disc-shaped recording mediUm, and disCrlminates the disc type code recorded in the disc 

type code of the session as. being a common disc type code, it becomes possible to proinptly 

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 th~ disc type code area indicating 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 reliably reproducing audio data with an old-generation CD player, a recording 

apparatus and a reproducing apparatus for the recording medium. 
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Although the present invention has been shown and described with respect to 

preferred embodiments, various changes and modifications which are obvious to a person 

skilled in the art to which the invention pertains are deemed to lie within the spirit and scope 

of the invention as claimed. 
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What is claimed is: 

1. A disc-shaped recording medium having· plural sessions each oomprised of 

one or more tracks, wherein the tracks include one or more audio tracks 

containing audio dat~ recorded thereon or one or more data tracks 

·.containing computer d~ta recorded thereon, each sessiombaving a disc type 

code area in which one of a common disc type .code and a particular disc 

type code is recorded, the particular disc type code being recorded in the 

disc type code area located in an audio session comprised only of one or 

more audio tracks. 

· 2. The disc-shaped recording medium as claimed in claim 1, 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 audip tracks and the one or more data tracks, and a 

lead-out area specifying the end of th~ session. 

3. The dise-:shaped recording medium as claimed in claim l, 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, wherein the audio session 

corresponds to the first session among the plural sessions. 

S. The disc-shaped recor~ing medium of claim 4, wherein the first se8sion 

corresponds to the innennost session radially in relation to the disc-shaped 

recording medium. 

6. Apparatus for recording audio data or computer data on a disc-~aped 

recording mediuni having plural sessions each comprise:d of a disc type 

code 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 mo~ 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 sessicm and for causing 

audio data or computer data to be recorded in other session~; and 
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disc type code recording control means for causing a particular disc 

type code indicating that the session is comprised only of the audio tracks 

to be recordc4 in the disc type code area in the particular session. 

7. The apparatus of claim 6, wherein the disc type code recording means 

controls the recording means to record a common 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 other sessions contains a data track. 

8. The apparatus as claimed in claim 6, wherein the plural sessions are each 

comprised of a lead-in area specifying the beginning of a ~ion and 

having the disc type code area, a program area comprised of the one or 

more audio tracks or the one or more data tracks, and a lead-out area 

specifying the end of the session. 

9: The apparatus as ~laimed in claim 6, wherein the recording control means 

defines the first session of the plural sessions as the particular session. and 

only audio data is recorded in th~ first session. 

10. The apparatus as claim~ in claim 6, in w4ich 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 t() the 

one or more data tracks iri. each session. 

11. The apparatus as claimed in claim 6, wherein the disc-shaped recording .• 
m~ium further includes a program memory area ~or recording th~ein 

information, including disc type codes, relative to the data tracks an,d the 

audio tracks of all sessions and wherein the apparatus further comprises 

memory means for storing the information recorded in the program memory 

area. 

12. The app~ as claimed in claim 11, wherein the code recording control 

means ·detects if a leading track of a session is not ail 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 ·one 

or more tracks, the tracks including one or more audio tracks having audio 

data recorded thereon and one or more data tracks having computer data 
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recorded thereon, the apparatus comprising: 
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reproducing means for reproducing signals corresponding 

to the audio data or the computer data from the disc-shaped 

recording medium;. 

decoding means for decoding the reprodu~tsignals into 

the audio data or the computer data; 

discriminating means· for discriminating betWeen an audio 

session, in which only data tracks are recorded, 

and a session in which at least one or more data 

tracks are recorded, by means of a disc type code 

recorded in a disc type code area located in each 

·of the sessions, the disc type code indicating 

whether the session includes only one or more 

audio tracks or at least one data track; and 

control means for switching the decoding operation by the 
. . 

decoding means responsive to the disc type. code discriminated by 

the discriminati,ng meal1$·SO that the audio data and the computer 

data are appropriately 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 whi~, in a session comprised of 

both the audio ~racks and the data tr~cks, the audio track is provided 

subsequent to all 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. 


