3.0 MAR 2005 DESCRI PTI ON REPRODUCI NG APPARATUS BACKGROUND OF THE

| N\VENTION 5 TECHNI CAL FI ELD The present invention relates to reprb#aRt308n
of a'dlsc on which information is recorded, and nore particularly to a
t'echnol ogy for accessing to the first session lead-in of a '

di sc. 10 BACKGROUND ART A conpact disc (heteinafter referredﬂil alﬁﬁlﬂm m%m
formerly sold in formof mediumon which nusic data being re .
Recently, multi-session disc known as CD- EXTRA is being sold in f6*of
medi um on whi ch conputer 15 readable data (video data, etc.) is recorded as
well as nusic data. At the sane tilESGeIR AlOMNsuners often record
desired data on recordable recording nedia, that is, Conpact D sc
Recordabl e (hereinafter refdR EQRODACINGRAPFOABARLLSRN be recorded on
the CO-R in various formats. Typical recordable formats of CD R incl ude
music CD format such as CD DA (Conpact Disc-Digital audio), and

BACKGROUND OF THE INVENTION
5 TECHNICAL FIELD
The present invention relates to reproduction of a disc
on which information is recorded, and more particularly to a
technology for accessing to the first session lead-in of a
multi-session disc.
10 BACKGROUND ART
| A compact disc (hereinafter referred to as CD) was
formerly so_ld in form of medium on which music data being
recorded. Recently, multi-sessibn disc known as CD-
EXTRA is being sold in form of medium on which computer-
15 readable data (video data, etc.) is recorded as well as
music data.
At the same time, general consumers often record
desired data on recordable recording media, that s,
Compact Disc Recordable (hereinafter referred to as CD-R).
20 Data can be recorded on the CD-R in various formats.
Typical. recordable formats of CD-R include music CD
format such as CD-DA (Compact Disc-Digital audio), and
data format such as CD-ROM (Compact Disc Read-Only
Memory). A system for recording data on a CD-R is called

25 "CD-R system", which is usually realized by providing a
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data format such as CD-ROM (Conpact Disc Read-Only Menory). A systemfor
recording data on a CD-Ris called 25 "CD-R systent', which is uSuaMay o5
real i z¢d by providing a 3 0 MAR 2005 2 personal conputer with a CD-R
recorder. In the initial stage of CD, mainly the nusic CD-DA format was
enpl oyed, wherein the data was recorded by2 single-session nmulti-track
system Fig. 6 is a block 5 diagram of conventional disc reproducing
apparatus 60 for reproducing a nusic CD-DA disc. A reproducing unit 2 for
reproducing data froma disc is loaded with a disc 1 to be reproduced, and
i ncl udes a ppeksp reald catrheu teecwahh calC DHR tre dord e epr oduci ng t he data of
the |l oaded disc 1. 10 Data signal fromreproducing unit 2 is denodulated in
a signal processihg thet ipitiddcatade nod LBl omausiyc tisegnalisia € DEBA
converter 10, anplified into a sufficiently large electric signal i n an

audi o si gnal fanmlatf ivvasl emplaykd s whenain fthoen datpeakas T2cdydedt o)
unit 4. controls. the 15 general operation of the disc reproducing

apparatus. |ginglécsdssiahl emiitéanbei s sivdtermati orFigier 8i npdt ey rieifogk ed
to as TOC information) is recorded as index information. To control the

Corl Re B S8R 8 gonoe st asnersrod GOing b atd 0 fod
' reproducing a music CD-DA disc. A reproducing unit 2 for
reproducing data from a disc is loaded with a disc 1 to be
reproduced, and includes a pickup and other mechanical
units for reproducing the data of the loaded disc 1.

10 Data signal from reproducing unit 2 is demodulated in

a signal processing unit 5, decoded into analog music

signal in a D/A converter 10, amplified into a sufficiently

large electric signal in an audio signal amplifier 11, and is

output from a speaker 12. A control unit 4. controls the

15 general operation of the disc reproducing apparatus. In
disc 1, table-of-contents information (hereinafter referred to
as TOC information) is recorded as index information. To .

control the general operation of disc reproducing apparatus

60, control unit 4 reads out the TOC information from signal

20 processing unit 5 through a sub-code detecting unit 6, and
stores in a TOC information storage unit 7. Control unit 4

fetches start time information of the track to be reproduced

from the TOC information upon reproducing disc 1, moves

an optical pickup to this position, and reads out the music

25 data signal. These operations are executed on the basis of




20 processing unit 5 through a sub-code detecting unit 6, and . stpres in
TOC information storage unit 7. Control unit 4 fetches start tire0 MAR 2005
informhtion of the track to be reproduced fromthe TOC infornation upon
reproducing disc 1, noves an optical pickup to this position, and reads
out the nusic 25 data signal. These operat3ons are executed on the basis of
3 0 MAR 2005 3 processing of the programstored in control unit 4.
Qperation of control unit 4 is realized by using a so-called

m croconput er,

access nmenorPrerAYsirg Figf thshowsragomima |styreid exanpleoofred diusdt 4.
recor ded
| ead-in regi Operaticn ppogamincdguort RGMs aed iz edathyoulsin®@ash oso LR | eldne
TOC information is recorded on lead-in region LIN at the inner peripher
si de of the diiseocermpdeter,18nich TROS rigfersestiioon.stBirag ¢ apnitdFci®oa so-
apparatus 60 (Fig. 6) first reads out the TOC information fromdisc 1,

di spl ays t hecailbé drmet d om abooe sa oee oy t{(Rak M y.ecorded on disc | in a
di splay unit (not shown) such as liquid crystal display 15 device, there
urgi ng Bhe user tFigel Bcshawiesa redta Ume/dwt ereap pehf Eheliekor g covary
1 is loaded into disc reproducing apparatus 60, in order to read t

i nf or matn aan, s it glee rseps oiduei NT e pdirsd ke HG roper ppagHI9 divided into
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in a single session. The disc region is roughly divided into

a lead-in region LIN, a program region PGM, and a lead-out
region LOT. The TOC information is recorded on lead-in
region LIN at the inner peripheral side of the disc recorded
in a single session.

Disc reproducing apparatus 60 (Fig. 6) first reads out
the TOC information from disc 1, and displays the
information about a certain track recorded on disc 1 in a
display unit (not shown) such as liquid crystal display
device, thereby urging the user to select a desired tune to
be played. Therefore, when disc 1 is loaded into disc
reproducing apparatus 60, in order to read the TOC
information, disc reproducing apparatus 60 operates to
move the pickup to lead-in region LIN.

For this operation, it is required that disc reproducing
apparatus 60 recognizes the present pickup pbsnion. This
operation is explained below.

Fig. 8 shows a structure of an expensive mechanism of

conventional . disc reproducing apparatus 60. In the

a

and TOC information storage unit 7 is a so- called random
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expensive mechanism of Fig. 8, from one end of a spindle ‘



move t he pickup to lead-in region LIN. 20 For this operation, it is
requi red that disc reproducing apparatus 60 recogni zes the presenl mhcjg?go
positidn. This operation is explained below Fig. 8 shows a structure o
an expensive nechani smof conventional disc reproducing apparatus 60. In
the 25 expensive mechanismof Fig. 8, frofnone end of a spindle 3 0 MAR
2005 4 notor 81 for rotating a turntable (not shown) on which disc 1 is
pl aced, an optical pickup traverse 82 is designed to nove by
el ectromagnetic interaction generated between a |inear notor magnet unit
83 and a |in&x@tebt®i terIratgitingsa turmtable (ehshewmn)aodl ivdereid7disc
coupled to optical pickup traverse 82, and when optical pickup traverse 82
noves, sliddr 187 pdBae Got@nt optbeal BECKHPo thevesseTiR2efnrdestipmed to
position detection voltage corresponding to the position of optical pickup
traverse 82 Moylt dnedlecbr maesetion meraatéon generatgd datween a
termnal 88. Thus, in this reproducing apparatus, the pickup position is
al ways recogiead mptagi maghetponéht8dnandr a &ime & gh otpeedocontrriol 8 6s
realized by using the linear notor as the driving notor. However, the cost
is rai sé& bylosthts the cfapos ent eosicer adf IS neaw pletoto epdid@hqgsickup
sinplified nechanismis enployed in disc reproducing apparatus 60 (Fig.
6). This is &naveespert2yeamnechahiesm opbircalxgipglkup traverse 82 moves,
slider 87 of a potentiometer 86 also moves. Therefore, the
position detection voltage corresponding to the position of
optical pickup traverse 82 is obtained from a position
10 detection voltage output terminal 88. Thus, in this
reproducing apparatus, the pickup position is always
recognized by using the potentiometer, and high speed
control is realized by using the linear motor as the driving
motor. However, the <cost is raised by using the
16 potentiometer and linear motor, and hence a simplified
mechanism is employed in disc reproducing apparatus 60
(Fig. 8). This is an inexpensive mechanism. For example,
Fig. 2 shows a structure of inexpensive mechanism.
In the inexpensive mechanism, the expensive
20 potentiometer is not used for detecting the position of
optical pickup 23. Instead, in the inexpensive mechanism,
an inexpensive push switch for detecting position
(innermost peripheral position detecting switch 20), which
is turned on onlly when optical pickup traverse 22 is

25 positioned nearly in the innermost periphery of disc 1, is



Fig. 2 shows a structure of i nexpensi ve nmechanism |n the inexpensive
mechani sm the expensive 20 potentioneter is not used for detectd BovarRhggs
positidn of optical pickup 23. Instead, in the inexpensive nmechanism an
i'nexpensi ve push switch for detecting position (innernost peripheral
position detecting switch 20), which is t&rned on only when optical pickup
traverse 22 is 25 positioned nearly in the innernost periphery of disc 1,
is 3 0 MAR 2005 5 enpl oyed. Innernost peripheral position detecting switch
20 is connected to 'control unit 4 (Fig. 6) as innernost peripheral
posi tion det@BtRRyedit 8npErgnost. pruiph&rali pasidionneeterting reeHahi sm
instead of the expensive linear 5 notor, a brush type DC notor w thout
speed controk0 rscrRANBME Gahe opfetrad wsed i4 GFeheap)plasstirnevnedst i s
used as traverse notor 24. Disc 1 is nounted on turntable 21 and driven by
a spindl e npestpRErabme sitiom elate Adnigs umit|3 (Figop6i)calF urt® exi,ckuthe
traverse 22. Wien traverse notor 24 rotates, a traverse feed gear shaft 26
rotates, andopxpedisiyieckmechamiéme Prsteaguidbdthe aexpiedesisieaf linZar and
noves in a very tight state. Operation of disc reproducing apparatus 60
(Fig. 69 of mmBdmexpenbrvehnetyipei s CFi mor f witheprtodspiewda control
comercial nusic audio CD is expl ained below. The. nusic
mechanism of same type as used in a cheap plastic model
is used as traverse motor 24.
Disc 1 is mounted on turntable 21 and driven by a
spindie motor 25. Optical pickup 23 is built in optical
10 pickup traverse 22. When traverse motor 24 rotates, a
traverse feed gear shaft 26 rotates, and optical pickup
traverse 22 is guided by a slide shaft 27, and moves in a
very tight state.
Operation of disc reproducing apparatus 60 (Fig. 6) of
15 inexpensive mechanism (Fig. 2) for reproducing a
commercial music audio CD is expiained below. The music
audio CD is a recorded disc of CD-DA by aluminum vapor
deposition in a single session. In the inexpensive
mechanism, the position of optical pickup 23 cannot be
20 always recognized. Therefore, when loaded with music
audio CD (CD-DA), disc reproducing apparatus 60 operates
in a procedure as shown in Fig. 9 and Fig. 10.
Fig. 9 and Fig. 10 are flowcharts showing operation of
disc reproducing apparatus 60 (Fig. 6). Referring to Fig. 9,

25 control unit 4 (Fig. 6) drives traverse motor 24 (Fig. 2) of \



audio CDis a recorded disc of CD-DA by al um num vapor deposition in a
single session. In the inexpensive nmechanism the position of pptﬂmﬂm
pi_ckup,)23 cannot be 20 al ways recogni zed. Therefore, when | oaded w't r’r%si C
audio CD (CD-DA), disc reproducing apparatus 60 operates in a procedure as
shown in Fig. 9 and Fig. 10. Fig. 9 and Fi@. 10 are flowharts showi ng
operation of disc reproducing apparatus 60 (Fig. 6). Referring to Fig. 9,
25 control unit 4 (Fig. 6) drives traverse nmotor 24 (Fig. 2) of 3 0 MAR
2005 6 i nexpensive nmechani sm and noves optical pickup traverse .22 (Fig.
2) in the di IReXPENDIVE MRECHAipmer @ntree VA .ophicala piekulp ,trams rea

pi ckup traverse 22 (Fig. 2) is positioned on the al nost innernost
periphery of 2& ¢Eig, 2%hén bipei dateGtipirclafpinnavepeei@BetFi (sted 28). As
positioned on the al nbst innernost periphery of disc 1, innernopst
peripheral pesresont, dettécal nocdwi p ctitaerise t22 Ndd an2)are pdsitso detdkered
(step 2.3). Consequently, control unit 4 (Fig. 6) stops traverse notor 24
(step 24), athlesetlmobé tmmernfost dpeeipheirgg dfhedisld dri vimggn mepafcal
traverse tinmer 24 at 240 nS (step 26). Referring next to Fig. 10, traverse

motor 28 is pickep fravenses@3i(EcyioR)(dst grositionefer ent.itde diangrdson)
(step 27). Judgi ng whether surpassing the duration T of the tinmer (240 nS

in this priotnaerindst mwetipimémny raf dhecdd i vinmee Arh olgtmp eofi phiea'edr p6 siBilcdr 24
or not (step 28), traverse notor
detecting switch 20 is turned on, and it is detected (step
23). Consequently, control_ unit 4 (Fig. 6) stops traverse
motor 24 (step 24), and sets the timer for determining the

10 driving time of traverse timer 24 at 240 mS (step 26).

Referring next to Fig. 10, traverse motor 24 is driven
in reverse direction (outer circumferential direction) (step
27). Jud'ging whether surpassing the duration T of the
timer (240 mS in this prior art) for determining the driving

16 time of traverse motor 24 or not (step 28), traverse motor

| 24 continues to drive if not surpassing. If surpassing,
traverse motor 24 is stopped (step 29). As a result, optical
pickup 23 is moved at least to the outer circumferential
position from the start position of lead-in LIN of disc 1.

20 Duration T is usually designed by selecting a value for
moving to a considerably outer peripheral position from the.
start position of lead-in LIN, that is, in program region PGM.
The reason is because a considerably safety allowance is

needed from the aspect of fail-safe principle due to the

25 following three causes. Of the three causes, (1) the ON



24 continues to drive if not surpassing. |If surpassing, traverss not or

I-S stogped (step 29). As a result, optical pickup 23 is noved a U Mﬁ%tzwﬁo
t he outler circunferential p05|t|on fromthe start p05|t|on of lead-in LIN
of disc 1. 20 Duration Tis usual Iy designed by selecting 'a value for
noving to a considerably outer peripheral position fromthe start position
of lead-in LIN, that is, in programregion PGM The reason is because a
considerably safety allowance is needed fromthe aspect of fail-safe
principle due to the 25 following three causes. O the three causes, (1)
the ON | | 7P®t\VaR 2@f)5lpml’tmOﬁtofCll’mynrﬁaﬁendiabum‘calémnaldp(oecitlmgl
detecting swi tch 20 varies depending on the nounting error (deviation of
preci si on of sscitel Rilkivieg i psstieipmn dongi anetivesm oentingrfenrrert ( devpasidn on
detecting switch 20 on unit main 5 body 28, or structural individual error
of i nnernost ofci pr@disienti af postréwn cféxiamgi ngasitieh) 200f(2)nhlegmost
rotating speed varies due to fluctuation of supply voltage or individual
di fference otinouorfdrecatiad Ipramsitioppe 3@ othar s witdtouR Ospeed waoint 9&in
mechanismis used as traverse notor 10 24, and (3) the rotating speed is

i ncreasé&d or baaty ea28d depesdrugtonabnbiredityidengler airvoe. loF connenrim osal

di sc reproduci ng apparatus 60, the duration of T is set at T = 240 nBS so
as to nove tciecposidrienntiall pbeitioh dendectsiniy switch 20, (2) the rotating
speed varies due to fluctuation of supply voltage or
individua! difference of motor because brush type DC motor
without speed control mechanism is used as traverse motor
10 24, and (3) the rotating speed is increased or decreased
depending on ambient temperature. In conventional disc
reproducing apparatus 60, the duration of T is set at T =
240 mS so as to move to a position of about 3 minutes from
end point of lead-in LIN at ordinary temperature by
15 referring to sub-code information.

When optical pickup 23 is moved to position of about 3
minutes of sub-code information,.it is required to access
lead-in LIN in order to read TOC information next time.
Herein, sub-code information is read again (step 30), and it

20 is judged whether the present position is in lead-in region
or not (step 31). The present position is in program region
PGM, not in lead-in region, and hence the progress goes to
No at step 31. Herein, 32 kicks are made in the direction

of inner circumference (step 32). By repeating this process

25 as many times as required, it is possible to access Iead-in‘



end p.oi nt of lead-in LIN at ordinary tenperature by 15 referring goﬂ 5
sub-coc\;a i nformation. \Wen optical pickup 23 is noved to position of %‘Btﬁm
3 _mnutes of sub-code information, it is required to access lead-in LIN
in order to read TOC i nformation next time. Herein, sub-code i nformation
is read again (step 30), and it 20 is juddged whether the present position
isin lead-in region or not (step 31). The present position is in program
region PGM not in lead-in region, and hence the progress goes to No at
step 31. Herein, 32 kicks are made in the direction of inner circunference
(step 32). BYEBEPBakiNg theachrieceeithsnake addnin trierggo rad. INeduy rabeite ctings
possible to access lead-in 3 0 MAR 2005 |_8 region LIN. Reaching within
| ead-i n regi BheLENE Qe ecthigperhinent- T6Ue, Tnfer partibnens Toad (step
information is read (step 33), and it is judged if all necessary
i nformation $8)red@doit iBojudeeshiBmll nedasigedy tinfloe nyasiom eiadireq dfo TOC
S information is conpleted, and the subsequent process is made, for
exanpl e, parPodf (Rber nBe)mati bh jdgtechn ton bke Yeisspl myadihy (opt TSH@W)
telling that three tunes are contained in the disc in total and that it
takes abBout BYonmaAlies is cemmedeted, hendl thelG ossguuent | grovleass t he
user mani pul at-es reproduction by pressing, for exanple, PLAY key (not
shown), the Bxa&de, for example, part of TOC information is.shown in the
display unit (not shown) telling that three tunes are
contained in the disc in total and that it takes about 55
minutes to reproduce them all.

10 Consequently, when the user manipulates reproduction
by pressing, for example, PLAY key (not shown), the start
position of the specified tune is acquired by referring to the .
TOC information, and by accessing this position,
reproduction is started.

15 Disc reproducing apparatus 60 sometimes reproduced
wrong data which is not originally a subject to be
reproduced by mistake if the capacity of data stored in the
first session is small in the case of reproduction of disc
recorded in multiple sessions. The reason is that, owing to

20 the small capacity of data stored in the first session, the
access for reading the TOC information of the first session
has surpassed the recorded portion of the first session to
get into lead-in of another session. As a result, the TOC
information of other session is read and stored. A radical

25 reason of such malfunction is that most commercial music



position of the specified tune is acquired by referring to the O%

i nformation, and by accessing this position, reproduction is star8ddMARZ005
Di sc ngroduci ng apparatus 60 sonetines reproduced wong data which is not
originally a subject to be reproduced by mstake if the capacity of data
stored in the first sessionis small in tBe case of reproduction of disc
recorded in nultiple sessions. The reason is that, owng to 20 the snall
capacity of data stored in the first session, the access for reading the
TOC information of the first session has surpassed the recorded portion of
the first se%@%ﬂt@Dﬁe@renf@CIO«é’&i@dl rﬂo$lraglffe hee sséesi,onotAsnameRipte
the TOC informatjon of other session is read and stored. A radical 25
reason of sudfH@iddct iandi sothar mbem ssummeii dhatusidis® O rgRoH05i Hg
audio CDs are recorded in single session, not in nmultiple sessions, and

ot her reasond@ppanatudi 66 r@pa?edugnmgi tappapabmm@@ singkrsigaedid® discs
repr oduce singl e-session discs only. 5 Referring nowto Fig. 3, it is nore
speci ficall yOI’deyscri bed. Fig. 3 shows a layout of a disc recorded in

nmul tiple sessions. Each session of nultiple sessions is conposed of

| ead-i n % egi on, pRgfenminggi erowndtoeaBigut 3 egt orls aﬁdoﬁerfuébb[éhfl(élé:”’yof

such sessions are recorded on 10 a disc 1. Fig. 3 also shows an exanpl e of
data includedidscribed. Fig. 3 shows a layout of a disc recorded in
multiple sessions. Each session of multiple sessions is
composed of lead-in region, program region and lead-out
region, and a multiplicity of such sessions are recorded on
10 a disc 1. Fig. 3 also shows an example of data included in
the TOC information recorded on multi-session disc 1. As
specified in the standard, the lead-in region of multiple
sessions (after the second session) is 60 seconds, the
lead-out region of multiple sessions is 30 seconds, and the
15 lead-out region LOT1 of the first session is 90 seconds.
Therefore, if program region PGM1 of first session is
extremely short, for example, 0 second, the start position of
program fegion PGM2 of second session is understood to
be an absolute address position at least 2 minutes and 30
20 seconds later.
The operation of disc reproducing apparatus 60 for
reproducing a multi-session disc so-called CD-EXTRA
recorded in multiple sessions are described as follows.

CD-EXTRA has a data composition as shown in Fig. 3. In

25 this explanation, a short CD-DA tune of 20 seconds is



the TOC information recorded on nulti-session disc 1. As _specify Manowe
standard, the lead-in region of nultiple sessions (after the sec
seSS|oﬁ) is 60 seconds, the |ead-out region of nultiple sessions is 30
seconds, and the 15 Iead-out region LOT1 of the first session is 90
seconds. Therefore, if programregion PaMOof first session is extrenely
short, for exanple, O second, the start position of programregi on PGW of
second session is understood to be an absol ute address position at |east 2
mnutes and 30 20 seconds later. The operation of disc reproducing
appar at us 60r¢6ﬁrdﬁébr'6dhféﬁn§'r§tn‘i@?ﬁigéss@'@ﬁ §RcROM fated ierexPraed
recorded in nultiple sessions are described as follows. CD EXTRA has a
dat a conp05|tricﬁ1$6€SC@ﬁ@vvﬁe|Sr$|P|rg 3. In 25 this explanation, a short CD DA
tune of 20 seconds is 3 0 MAR 2005 10 recorded in the first session, and
CD-ROM data i s re¥¥heed suehadiecoidigsekenrded, Wesn aluelady sexplasnedadad,
as already explained by referring to Fig. 9 and Fig. 10, by noving opti cal
- pickup 23 bs5referrtiad noeFiger®pandaFigir 0t iy mfoing dptiwednpopkiipal23
pi ckup 23 is positioned nearly on the innernost periphery of disc 1,
traversé notior PHei snorere seoppedraThdmreotiory 66r digd40 hS wherheopiieal
circunferential direction, optical pickup 23 is noved to position of about
3 minutes of psakupo@8. is positioned nearly on the innermost periphery of
disc 1, traverse motor 24 is once stopped. Then moving for
240 mS in the outer circumferential direction, optical pickup
23 is moved to position of about 3 minutes of sub-code.
10 Next, to read TOC information, it is attemp'ted to access
lead-in LIN1 of the first session.
Iin this example, a shor_t CD-DA tune of 20 seconds is
recorded in the first session, and CD-ROM data is recorded
in the second session, and therefore lead-in region LIN2 of
15 second session is present at the position of about 3
minutes of sub-code. Therefore, since optical pickup 23 is
already positioned at second session lead-in LIN2 of disc 1,
the TOC information is read directly in this state without
executing 32 kicks operation in the inner circumferential
20 direction at step 32. However, what is read is the TOC
information of second session lead-in LIN2. Therefore, the
display device (not shown) shows the information of second
session, that is, part of TOC information (for example, total
number of tunes of 1, and total réproduction time of about

25 52 minutes).



I0" Next, to read TOC information, it is attenpted to access lead-in LIN
of the.first session. In this exanple, a short CD-DA tune of 20 aqpmgszu
recordéd in the first session, and CO-ROM data is recorded in the secon

session, and therefore lead-in region LIN2 of 15 second session is present

at the position of about 3 mnutes of subl¢ode. Therefore, since opti cal

pi ckup 23 is already positioned at second session lead-in LIN2 of disc 1,

the TOC information is read directly in this state without executing 32
ki cks operation in the |nner circunferential 20 direction at step 32.

However, what is MIA@N stheeUser MERiMblates ofo setant Fs,%ﬁépdmlqteéa-lbly
LI N2. Therefore the display device (not shown) shows the infornmation of
second sessPERSSING. i $0Tpalxanptec i Miloh¥at ikaY (f bROéxaspiayn)ot aflisc

nunber of tunes of 1, and total reproduction tine of about 25 52 m nutés).

3 0 MAR 20057 €D rewkaCime agearatdispBilaséarts rapraduspranueyimefaying to

pressing, for exanple, PLAY key (not shown% di sc reproduci ng appar at us

starts reprod:lb@t rsct)areszl M 6r inhgrmatione shrortbds TOZsienf bovaever, instedd

case, however, instead 5 of the intended first session nusic (CD DA),

reprodué& i on odf t oD iIRdEnthe d finst ree setondmsssisi §0 D sDt)ar teproSUNMARY OF

THE | NVENTI ON An object of the invention is to judge the lead-in
CD-ROM data in the second session is started.

SUMMARY OF THE INVENTION
An object of the invention is to judge the lead-in

10 region of first session on a multi-session disc, and
reproduce the desired data correctly. It is other object of
the invention to retry the access to the first session lead-in
in case of getting into lead-in region of other session than
the first session.

15 The reproducing apparatus of the invention is a
reproducing apparatus for reproducing a multi-session disc
composed of a plurality of sessions, each session
comprising a lead-in region corresponding to the start
position of each program track stored in the multi-session

20 disc and recording index information including the
information of reproduction start time measured from the
disc innermost peripheral position, program region
recording. program tracks storing contents to be reproduced,

and lead-out region, wherein said apparatus comprises an

25 optical pickup for reading out the table-of-contents

60



o) régi on of first session on a nmulti-session disc, and reproduce the
desired data correctly. It is other object of the invention to r@atl MARHE05
access to the first session lead-in in case of getting into. lead-in
rregion of other session than the first session. 15 The reproducing
apparatus of the invention is a reproduci1|'?g apparatus for reproducing a
mul ti-session disc conposed of a plurality of sessions, each session
conprising a lead-in region corresponding to the start position of each
programtrack stored in the nulti-session 20 disc and recording index
i nfor mati on {NAErm@Hen 1 sinf@ifhadli ©AS6fioNepd bEuEt 56 Fodr § udiaihn grasidr ed
fromthe disc innernost peripheral position, programre_gi on recording
program traded s¢d@ing ¢cordtentlead-ive regiesdefethe specidbeldoae sisdgirors
wherein said apparatus conprises an 25 optical pickup for reading out the
t abl e- of - contténtlead o nvar Qigab ab tihg Ji et i s sfospedi thedmseksi passaod a
session judging unit for judging if the lead-in region. of the specified
session is dise | @d- hotregdon bhet heakiisstofeddieon ioforheativlnt | -ofesshen
disc or_not, on the basis of the information of the 5 reproduction tine
i ncl udedd i n rerpr d chidexidmf bimret il o ! bdierdy i ettde oitdby tindooptatiain pbeknp.
According to the configuration of the inventi-on, upon reading TOC
i nf or mat i on recodralet! oy th edicgeticafl vk wpt i cal
According to the configuration of the invention, upon
reading TOC information recorded on a disc, if the optical
pickup surpasses the recorded data portion of the first
10 session and gets into lead-in of other session, the access
can be corrected to the lead-in of the first session by
judging if it is the lead-in of the first session or not.
Therefore, if the recorded data in the first session of the
multi-session disc to be reproduced is extremely small in
16 capacity, the TOC information necessary for reproduction
can be read correctly. Since the TOC information can be
read correctly, problems of access failure do not occur
even in the case of reproduction of multi-session disc by
using inexpensive position detecting push switch or brush
20 type DC motor without speed control mechanism, so that an
inexpensive reproducing apparatus can be realized.
The session judging unit may judge that the lead-in
region of the specified session is the lead-in region of the
first session when the reproduction start time of the first

25 program track of the specified session is smaller than a



pickup surpasses the recorded data portion of the first 10 session and gets

into | ead-in of other session, the access can be corrected to theals[gggfQ

of the first session by judging if it is the lead-in of the first

or not.

Therefore, if the recorded data in the first session of the

i n
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nul ti-session disc to be reproduced is extt@nely small in 15 capacity, the

TOC i nformation necessary for reproduction can be read correctly. Since

the TOC i nformati on can be read correctly, problens of access failure do
even in the case of reproduction of nulti-session disc by using
i nexpensi ve posiaifimddedbeei ng push switch or brush 20 type DC notor

W t hout speed control nmechanism so that an inexpensive reproducing
apparatus can be M i 368siThe jsskgingn yodyi m@ynjudgay thatgd hehate atein

not occur

| ead-in

region of the specified session is the |ead-in region of the

first sessiohreghen oifiethepspenifiesth seasioni he nbttteefiead-b wopanof
track of the specified session is smaller than a 3 0 MAR 2005 13 specified
val ue. The sHssi dirgtudg sgiami whap jthégaaprodulcdi d radtiamt tiegeoroofthde
specified session is not the lead-in region of the first session when t
repr odubt i onfissarprogme moftrak Bff thet speajfeedtsasisioh 86 smnesi fiheth a
session is larger than a specified value. The apparatus may further
conpri se an aspeasfiedtvylue.

10

15

20

25

The apparatus may further comprise an access retry
unit for causing the optical pickup to access other session
positioned at the inner periphery of the disc when the
session judging unit judges that the lead-in region of the
specified session is not the lead-in region of the first
session,

On the basis of the access result by the access retry
unit, the session judging unit may further judge if the lead-
in region of the other session is the lead-in region of the
first session of the multi-session disc or not.

Further comprisi.ng an innermost peripheral position
detecting unit for detecting whether the optical pickup is
present at the innermost peripheral position of the disc or
not, the access retry unit may move the optical pickup into
the inner peripheral direction of the disc, and as a result of
detection by the innermost peripheral position detecting
unit, when the optical pickup is judged to be positioned at

the innermost peri'phery of the disc, the optical pickup may

he

be moved to the other session away from the inne-r'most\



urmit for causing the optical pickup to access other session positioned at
the inner periphery of the disc when the 10 session judging unit j3ugig®® 2005
that tHe lead-in region of the specified session is not the |ead-in region
of the first session. On the basis of the access result by the access
retry unit, the session judging unit may1further judge if the lead- 15 in
region of the other session is the lead-in region of the first session of
the nulti-session disc or not. Further conprising an innernost peripheral
position detecting unit for detecting whether the optical pickup is
present at tFreripdherabo 9éiophef dhepddpci bl af spreitiest dstanmamt, the
access retry unit_may nove the optical pickup into the inner peripheral
direction of the Thec, ageess adaldyul undt mayectd@ordgsehethenemosing
peripheral position detecting unit, when the optical pickup is judged to
be positi onetisddnaeegraderahbyt fpem pieg yspe ctifie dli extenhewdpe hcahopinlup
may 25 be noved to the other session away fromthe innernost 3 0 MAR 2005
14 peri pher dheospticml gfiakiepdiree dgtedpeiri fiteel diestsdioee. offThthacieser
retry unit may decrease the noving distance gradually fromthe specified
ext ent &hen pwriiptgery hef opei dascpi ckup repeatedly in the session of the
inner 5 periphery of the disc. BRI EF DESCRI PTI ON OF THE DRAW NGS
BRIEF DESCRIPTION OF THE DRAWINGS
Referring now to the accompanying drawings, an
embodiment of the present invention is described in detail
10 below.
Fig. 1 is a block diagram of disc reprodUcing
apparatus in an embodiment of the invention.
Fig. 2A to Fig. 2C are diagrams showing a structure of
inexpensive mechanism,
15 Fig. 3 shows a layout of a disc recorded in multiple
sessions.
Fig. 4 is a flowchart showing operation of disc
reproducing apparatus.
Fig. 5 is a flowchart showing operation of disc
20 reproducing apparatus.
Fig. 6 is a block diagram of a conventional disc
reproducing apparatus for reproducing a music CD-DA disc.
Fig. 7 shows a data layout of a disc recorded in a
single session.

25 Fig. 8 shows a structure of expensive mechanism for ‘



Referri ng now to the acconpanying drawi ngs, an enbodi nent of the present
i nvention is described in detail 10 below. Fig. 1 is a bfock di agsamyes
di sc r,e)produci ng apparatus in an enbodi nent of the invention. Fig. 2Ato0

Fig.. 2C are diagranms showing a structure of .inexpensive mechanism 15
Fig. 3 shows a |layout of a disc recorded 1P nul ti ple sessions. . Fig. 4 is
a flowhart showi ng operation of disc reproducing apparatus. Fig. 5is a
fl omchart showi ng operation of disc 20 reproducing apparatus. Fig. 6 is a
bl ock di agram of a conventjonal disc reproducing apparatus for reproducing
a nusic CD Paveatiopad disgHARreddsiag apRAraius disc recorded in a
single session. 25 Fig. 8 shows a structure of expensive nmechani sm for
30M AR20 15 convemtdon& dfscareplooMabiady appamdng. argradtidrs of | clisieart
showi ng operation of disc reproducing apparatus. Fig. 10 is a flowchart
showi ng oper®PohdUCiagsap PR &P+ Dduci ng appar at us. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS
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Fig. 10 is a flowchart showing operation of disc

reproducing apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the accompanying drawings, an
embodiment of the present invention is described in detail
below. In the drawings, constituent elements having same
functions are identified with same reference numerals.

Fig. 1 is a block diagram of disc reproducing
apparatu.s 100 in an embodiment of the invention. Disc
reproducing apparatus 100 reproduces data recorded on a
loaded disc 1. Disc 1 is a multi-session disc having plural
sessions. The session is a recording unit composed of
three recording regions, that is, a lead-in region, a program
region, and a lead-out region. The progra.m region of each
session stores program tracks contain.ing contents data (for
example, music, video and/or data used in computer). Data
used in computer includes CD-ROM data such as MP3
format compressing music signéls. The lead-in region
stores table-of-contents information (hereinafter referred to

as TOC information) as index information for specifying the

2005

start position of the data (program track) recorded in the \



Referring now to the acconpanyi ng draw ngs, an enbodi nent of the present
invention is described in detail 10 below. In the draw ngs, congQiikenos
ell_emant)s having same functions are identified with same reference '
nunerals. Fig. 1 is a block diagramof disc reproducing apparatus 100 in
an enbodi rent of the invention. D sc repr%uci ng apparatus 100 reproduces
data recorded on a 15 loaded disc 1. Disc 1 is a multi-session disc having
plural sessions. The session is a recording unit conposed of three
recording regions, that is, a_lead-in region, a program region, and a
| ead- out regPbAOraMe RO Am ridypodade shert pwrsidion b grrecpiieg oy tthacks
containing contents data (for 20 exanple, nusic, video and/or data used in
conput er). DEfPrmadionn o @ dugdidesirae- ROM taga cams of NP3 inayat
conpressing nusic signals. The |ead-in region stores table-of-contents
i nformati on (@PFedngtien feparrHiet disgs imoerimbst nperdphety iowefrom a
I nformation for specriH;;yi ng the 25 start position of the data (program
track) recordedtam trefeg e aarRP 2006 16npAbgEain regi tne Theedahanstastub-
position is specified by the information of reproduction tine in the case
of ordihary cope® otiteimatioonmcapadilec ¢hnepasifypegi e yrepriodunction
certain reference point. In disc 1, on the other hand, sub 5 code
i nformati on tiapebWwdheh epecotiviaiog Hieo medhed witsiconn nieirmeo eheme r gph edyci g
fromthe disc innernost periphery is

recorded regularly. Disc reproducing apparatus 100 can

specify the position corresponding to the reproduction start

time from the disc innermost periphery indicated by the

10 TOC information by using the sub-code information, and

thereby can access a desired position. In this spe'cification,

the term "time" refers to the reproduction start position

when reproduction is started from the innermost periphery

of the disc or from the reference point. The sub-code

15 information may include, not only the time, but also

additional information such as tune number, index, time,

and text. In this specification, in particutar, the sub-code
information capable of identifying the time is utilized.

Disc reproducing apparatus 100 comprises a

20 reproducing unit 2, an innermost peripheral position

detecting unit 3, a control unit 4, a signal processing unit 5,

a sub-code detecting unit 6, a TOC information storage unit

7, a first session judging unit 8, a first session access retry

unit 9, a D/A converter 10, an audio signal amplifier 11,

25 and a speaker 12.



recorded regularly. D sc reproducing apparatus 100 can specify the
positinsn corresponding to the reproduction start tinme fromthe diks& MAR 2005
i nnerngst periphery indicated by the 10 TOC i nformati on by using the
sub-code information, and thereby can access a desired position. In this
specification, the term"tine" refers t o 1t’he reproduction start position
when reproduction is started fromthe innernost periphery of the disc or
fromthe reference point. The sub-code 15 information nmay include, not only
the time, but also additional information such as tune nunber, index,
time, and text. IRethiSo8SdtiueRhti Hemends ti 8dl ardighe S@RrQEcing

i nformation capable of identifying the tine is utilized. D sc reproducing
appar at us 1@PR8AfPtHSed G0 e reypodainedgb@low 2, Repradereitsg peiti hdsal
position detecting unit 3, a control unit 4, a signal processing unit 5,

a sub-code dewst@dngvithi t as, digcrot it obat feproderce@, uaind 7campirises
session judging unit 8, a first session access retry uni t 9, a DA
converter loMeghanttal sirytal sHeh ids & pickyp2Banepr apeakeg tite dadaMAR
2005 17 The constituent el enents of disc reproducing apparatus 100 are
expl ai rfed bedfolh eRépasdidig wriit 2ni this camddb dimerd, drspradiucibg unit
reproduced, and conprises nechanical units such as a pickup for

repr oduci ng 2 hés daealizédt hey| eadarle dinsnis.mi r(inkeixp enbode neme,chrapisn)ci ng
uni t

' shown in Fig. 2. The inexpensive mechanism employs an

inexpensive push switch for detecting position (innermost

peripheral position detecting switch 20) which is turned on

10 only when an optical pickup traverse 22 is located nearly in

the innermost peripheral area. Innermost peripheral

position detecting switch 20 is connected to control unit 4

(Fig. 1) as innermost peripheral position detecting unit 3

(Fig. 1). In this inexpensive mechanism, instead of the

16 expensive linear motor, a brush type DC motor without

speed control mechanism of same type as used in a cheap
plastic model is used as traverse motor 24.

Disc 1 is put on a turntable 21, and is driven by a

spindle motor 25 shown in (¢) in Fig. 2. An optical pickup

20 23 is incorporated in optical pickup traverse 22. That is,

when optical pickup traverse 22 is moved, optical pickup 23

is also moved. When traverse motor 24 rotates, a traverse

feed gear shaft 26 rotates, and optical pickup traverse 22 is

guided by a slide shaft 27, and moves in a very ti.ght state.

25 By such basic operation, reproducing unit 2 (Fig. 1) ‘



27s realized by a nechanism (i nexpensive nmechani sn) shown in Fig. 2. Tgﬁ
I-nexpeRsi ve nechani sm enpl oys an inexpensive push switch for det CQW%ﬁ 5
positiogn (innernost peripheral position detecting switch 20) which is
turned on 10 only when an optical pickup traverse 22. is located nearly in
t he i nnernost peripheral area. |nnernost ﬂé?ipheral position detecting
swtch 20 is connected to control unit 4 (Fig. 1) as innernost peripheral
position detecting unit 3 (Fig. 1). In this inexpensive mechani sm instead
of the 15 exgensive | i near not a brush type DC notor wi thout speed

r, \
control nech ﬁinﬁﬁ%tfe%aﬁmremlb%gﬂy%%dsigﬂﬁ dheafeppedstaingnibe datasell as
traverse motor 24. Disc 1 is put on a turntable 21, and is driven by a
spindl e ot othesIQAGRA i4ige) Tin Hegeip, Areppedatatipnék@pesonzd iean
incorporated in optical pickup traverse 22. That is, when optical pickup
traverse 22 [@CRHVRASIHMN &f dgitakuptea statal to bevetre sthgnapipaesiad ebt or
24 rotates, a traverse feed gear shaft 26 rotates, and optical pickup
traverse 22 P¥ thai 4s®mybaltsit deeamds ttoxfetahd datees ciapdedr prt idjistc 1
state. 25 By such basic operation, reproducing unit 2 (Fig. 1) 3 0 MAR 2005
18 genePat esOB s dalasis onfstlypalpibyinfapmoadcd ngorhd heatlakef oft kb slkoatied
disc 1. Herein, "reproduction” does not nean reconposition of data into a
state to be Uinecmgshppesciplaecedl positierusdetebtingt umhnd de teattsh tia a
recorded on disc 1
innermost peripheral position of disc 1, and sends the
result of detection to control unit 4.
Signal processing unit 5 demodulates the reproduction
10 signal from reproducing unit 2 as digital reproduction data
signal. When the reproduction data signal is a music data
signal, D/A converter 10 decodes the digital reproduction
signal from repfoducing unit into an analog music signal.
Audio signal amplifier 11 amplifies the analog music signal
15 converted by the D/A converter 10 into a sufficiently large
electrical signal, and delivers through speaker 12. When
the reproduction data signal is other than music data signal,
image or the like is displayed according to the signal, or
sent into a memory of computer or the like as data to be
20 used in computer.
Control unit 4 control general operation of disc
reproducing apparatus 100. Explaining the operation in
access time, control unit 4 reads out TOC information from

signal processing unit 5, and stores in TOC information

25 storage unit 7 (so-called random access memory or RAM). ‘



5n the basis of the pit infornmation or the like of disc 1. |nnefnpst
peripheral position detecting unit 3 detects the innernost peripharlaMAR 2005
positign of disc 1, and sends the result of detection to control unit 4.
Si gnal processing unit 5 denodul ates the reproduction 10 signal from
reproducing unit 2 as digital reproduction‘I ata signal. Wen the.
reproduction data signal is a nusic data signal, D/A converter 10 decodes
the digital reproduction signal fromreproducing unit into an anal og nusic
signal. Audjo signal anplifier_11 anplifies the analog nusic signal 15
converted byUsiadytheosteredr TiQ G ntfar matioBi eaONtrpar yoit eftedetcbals
signal, and delivers through speaker 12. Wien the reproduction data signal
i s ot her thafim@siihfedtaadighalshominge bhet htimekeof s thissptegeld decobdi ng
to the signal, or sent into a nenory of conputer or the like as data to be
20 used in coapaeeucEdnt r bP tﬁﬁ@eascéhterdianB@n@falh@ptalmei ondo¢atiedc by
reproduci ng apparatus 100. Explaining the operation in access ting,
control unitthertdaye butormuatianorthigi subftcome sinfodim aticores= ogrdeadt oh
and stores in TOC information 25 storage unit 7 (so-called random access
nmenory 8r RASjsc3! 0sMvakiI2Bed. 1P peichfj ceHéy sty mtr ollOCnii hfdrestd rth ecentb ol
unit 4 fetches tine information showing the tinme of the track to be
reproduced. Godscciedormhatidan aabfth@epresenihd caitddrbyof optical pickup
23 (Fig. 2 (a)), and compares time ta indicated by the sub-
code information and time tb indicated by the time
information. If time ta < time tb, control unit 4 moves
10 optical pickup 23 to outer side. If time ta > time tb, control
unit 4 moves optical pickup 23 to inner side. By repeating
this operation, when reaching the state of time ta = time tb,
this position is the reproduction start position. Control unit
4 reads out the data at this position. These operations are
15 executed according to the process of the program stored in
control unit 4. Operation of control unit 4 is realized by
using so-called microcomputer.
First session judging unit 8 judges whether the lead-in
region reached by access operation is the lead-in region of
20 the beginning session (first session) of the disc or not.
Specifically, depending on whether the reproduction start
time of the first program track in that session indicated by
the TOC information in the lead-in region reached by the
access operation is within a specified value or not, it is

25 judged whether the pertinent lead-in region is the lead-in ‘



the tine information, the sub-code information recorded on 5 disc,l,is
utili z§d. Specifically, control unit 4 reads the sub- code i nforn'atq HAR A005
the présent position of optical pickup 23 (Fig. 2 (a)), and conpares tinme
to vindicated by the sub- code information and tine tb indicated by the
time information. If time to <tinme tb, €8ntrol unit 4 noves 10 opti cal
pi ckup 23 to outer side. If time to >tine tb, control unit 4 noves
optical pickup 23 to inner side. By repeating this operation, when
reaching the state of time to = tinme tbh, this position is the reproduction
start positir&dioto®frbneunpgindingags sfion Kéirgdt session)sopddie ibsC Pese
operations are 15 executed according to the process of the program stored
in control it Ehexpspfcidheds vabuer ois dninminute iredhigeapecifizatign.
so-cal l ed m croconputer. First session judging unit 8 judges whether the
lead-in reghbren gt}a)tcaboswsa@nes-gdgmgaumg Ssjud@elseaﬁaitnthi@gir@gi@fn i30
t he begi nning session (first session) of the disc or not. Specifically,
dependi ng omahether |ehd-iBprediiotn onfsthet fitshesessiiba,f ifisst psegisaon
track in that session indicated by the TOC information in the |ead-in
regi on 3 eaclagiceg st ietrucoeds 9poravesnthe wipticala pdpseig i g aval te dhenot
it is 25 judged whether the pertinent |lead-in regionis the lead-in 3 0 MAR
2005 20 regiiomegfmplsd pegiphietg|sposibiof fof sthesedisson) Tofiet berbd squent
not. The "specified value" is 1 mnute in this specification.

moving time of the optical pickup in the direction of the

outer periphery is changed to a shorter time than the
moving time of the first access operation, and the optical
10 pickup is moved again, aiming at the first session, and the
access operation is repeated. On the other hand, when
first session judging unit 8 judges that this region is the
Iea.d-in region of the first session, control unit 4 has the
optical pickup continuing the access to the region to read

16 out data.
Operation of disc reproducing apparatus 100 (Fig. 1)
is explained. Disc reproducing apparatus 100 (Fig. 1)
reproduces a disc (for example, CD-EXTRA) having a data
layout as shown in Fig. 3. Fig.. 3 shows a data layout of a
20 disc recorded in multiple sessions. In this example, a short
20-second CD-DA data tune is recorded in the first session,
and CD-ROM data is recorded in a second session. As
clear from the diagram, TOC informatiqn 1 about CD-DA
data of track 1 is recorded in lead-in region 1 (LIN1), and

25 TOC information 2 about CD-ROM data of track 2 is



Wien first session judging unit 8 judges that this region is not 3h¢ AR 20
Iead-iq region of the first session, first session 5 access retry un {MA§ 2005
noves the optical pickup again to the innernost peripheral position of the
di'sc. The subsequent noving tinme of the optical pickup in the direction of
the outer periphery is changed to a short4t time than the noving tine of
the first access operation, and the optical 10 pickup is noved again,
aimng at the first session, and the access operation is repeated. On the
ot her hand, when first session judging unit 8 judges that this region is
the |ead-inf®egiréebfin head~int reasancr, (EdhiZol grﬁgt 4 aad tfg. dptireal

pi ckup continuing the access to the region to read 15 out data. QOperation
of disc repr@WERRrappah e aoop eragion)of idi sex peairostl c 0 g ca pp@radus ng
apparatus 100 (Fig. 1) reproduces a disc (for exanple, CD-EXTRA) having a
data |ayout18 é%d@n 1h FReferripggtosFigowk, avhianadiagolt isofloadidd dilsk
recorded in nultiple sessions. In this exanple, a short 20-second CD DA
data tune isacesrsidetry flegfis stlesmrssdoln Oaad fiDsROMadat anitdaliertided in
a second session. As clear fromthe diagram TOC information | about CD DA
data of Strackplerisdieacofstep i 20)ead- Detayi @f 1L{LeMcdssaneét?p F&g is

I nformation 2 about CD-ROM data of track 2 is 3 0 MAR 2005 21 recorded in

| ead-in regi emplajhb2pelBivy. 4 and Fig. 5 are

When disc 1 is loaded, in the inexpensive mechanism
shown in Fig. 2, the position of optical pickup 23 cannot be
always recognized. Accordingly, control unit 4 (Fig. 1)

10 firstly drives traverse motor 24 of the inexpensive
mechanism, and moves optical pickup traverse 22 in the
direction of inne_r periphery (step 22). As a resul.t, optical
pickup traverse 22 (Fig. 2) is positioned nearly on the
innermost periphery of disc 1. When optical pickup 23 (Fig.

15 2) nearly comes to the inner periphery of the disc 1,
innermost peripheral position detecting switch 20 is turhed
on, and it is detected (step 23). As.a result, control unit 4
(Fig. 6) stops traverse motor 24 (step 24), and it is judged .
whether the LI access retry flag is 1 or not (step 25). In

20 the initial operation, the LI access retry flag is 0. Hence,
the timer for determining the driving tir_né of traverse motor
24 is set at 240 mS (step 26). The operation at step 21 is
described later.

Referring next to Fig. 5, traverse motor 24 is driven in

25 reverse direction (in the direction of outer periphery) (step \



fl-omcharts show ng operation of disc reproducing apparatus 100 (Fé g 1).
Referring to Fig. 4, when disc 1 is |loaded, LI access retry flag MAR 2005
cleared to O as first data initialization 5 operation (step 20). Detail of
LI access retry flag is explained below. Wen disc 1 is |loaded,. in the

| nexpensi ve nmechani.sm shown in Fig. 2, th%zposition of optical pickup 23
cannot be always recogni zed. Accordingly, control unit 4 (Fig. 1) 10
firstly drives traverse notor 24 of the inexpensive mechanism and noves
optical pi ckggﬁtra erse 22 in the direction of inner periphery (step 22).

As a result, 2dpti ca¥dgingkib s¥RBESENG20( AN Gt ti')eité%giqliibﬁté@mélér(lp-ﬂl BN
the innernost periphery of disc 1. Wwen optical pickup 23 (Fig. 15 2)
nearly cones2t® A8 i Anktispem pectiynenty foradederminingethesdrpein pHdme
position detecting switch 20 is turned on, and it is detected (step 23).
As a resul t, ofordfPyense t motori @4 6)séepps28navéf s@atot suTRAENG &),
and it is judged whether the LI access retry flag is 1 or not. (step 25).
In 20 the intEa¥eraperaoiton, 24ei s | dabeeBs contipudwgly.s olf Hammassimg,
timer for determning the driving time of traverse nmotor 24 is set at 240
nS (stef 26)travnerspemeien 24 ist spoppead (sdeqridded Ast er reReflbr oiptgcadxt
to Fig. 5 traverse notor 24 is driven in 25 reverse direction (in the
direction of pookep p@d pekeyld (beepmoeed to an outer circumferential
position at least from start position of lead-in LIN of disc 1.
In disc.reproducing apparatus 100 (Fig. 1), when set at T =
240 mS, the position is moved from the end point of lead-in
10 LIN at ordinary temperature to a position of about 3 minutes
of the time indicated by sub-code information. When
optical pickup 23 is moved to the position, it is required to
access lead-in LIN in order to read TOC information next
time. Reading again the sub-code information (step 30), it
156 is judged whether the present position is within lead-in
region or not (step 31).
As shown in Fig. 3, a short 20-second CD-DA data
tune is recorded in the first session of this disc, and CD-
ROM data is recorded in the second session. Therefore, at
20 the position of about 3 minutes of sub-code information,
lead-in region 2 (LIN2) of second session is present. At
the present, since optical pickup 23 is positioned in lead-in
region 2 (LIN2) of the second session, reading of TOC
information (TOC2) of lead-in region 2 (LIN2) of the second

25 session is started (step 33), and reading is completed (step\



3°0 MAR 2005 27). Judging if surpassing or not the timer duration T (T =
240 nB.in this enbodi ment) for determning the driving tifre of trdalefARe2005
motor 24 (step 28), if not surpassing yet, traverse nmotor 24 is driven
continuously. If surpassing, 5 traverse notor 24 is stopped (step 29). As a
result, optical pickup 23 could be noved 4% an outer circunferenti al
position at least fromstart position of lead-in LINof disc 1. 1In disc
reproduci ng apparatus 100 (Fig. 1), when set at T = 240 n5, the position
is moved fromthe end point of lead-in 10 LIN at ordinary tenperature to a
position of dKdut Bh@tnig.e®porativn tafmmakimgadad kigksubs cndé &reoutetd on.
When optical pickup 23 is noved to the position, it is required to access
l ead-in LIN im threictiregti@ndo Tognalt pethpherynattstep 2. Readi ng again the
sub-code information (step 30), it 15 is judged whet her the present
position is withi @orb®li wnitedi bhigr Nodgtetcats BT ARRsTMOw(biegifirgng, a
short 20-second CD-DA data tune is recorded in the first session of this
di sc, and CDprB@Vviadat traskr econbed iof the secssidrsessi dine Theselonefram 20
the position of about 3 mnutes of sub-code information, lead-in region 2
(LIN2) 6f setibed ressdi GiOCs priesenatiodt (TIECR)esentd sigterstepttical spagkup
23 is positioned in lead-in region 2 (LIN2) of the second session, reading

of TOC i nf opmegiitioon (3OCK) eobd@athinmg reagick Psidp N3B)of tahe secosd!L50f
session is started (step 33), and reading is conpleted (step
detection, control unit 4 (Fig. 1) judges whether the track
start time is within 1 minute or not from initial reproduction
of the disc (step 36). If within 1 minute, the read TOC
10 information is judged to be the information of lead-in of the
first session (step 36). In this example, the accessed
session is a second session, and the value of 2 minutes
and 45 seconds is obtained for its lead-in region 2 (LIN2),
and hence it is judged that the start time is not within 1
15 minute (step 36). That is, it is not judged to be the first
seslsion. This limit of "within 1 minute" is determined
because the second session does not exist at position of
the time of about 1 minute in the format of multi-session
disc. Later, 1 is set in the LI access retry flag (step 37),
20 and the process returns to step 22 (Fig. 4).
Referring again to Fig. 4, control unit 4 (Fig. 1) drives
traverse motor 24 to move optical pickup traverse 22 in the
direction of inner periphery (step 22), and optical pickup

traverse 22 is positioned nearly on the innermost periphery

25 of disc 1. When the optical pickup comes nearly to the



30 MAR 2005 23 34). That is, operation of making 32 kicks is not e 3cuted
in the.direction of inner periphery at step 32. Control unit 4 (Figg IMAR 2005
deﬁects)START TNO (begi nning programtrack nunber of the session) of the
session from 5 the read TOC i nfornmation (TEIQ), and detects the start
position of the beginning track (st.ep 35)2 As a result of detection
control unit 4 (Fig. 1) judges whether the track: start tine is within 1
mnute or not frominitial reproduction of the disc (step 36). If within 1
mnute, the read TOC 10 information is {udgeq to be the information of

| ead-in of thenefmastsdzarighhesyepoBe)the n disics ekanrpréoshe petivdzeral
session is a second session, and the value of 2 mnutes and 45 seconds is
obt ai ned for Piasdtieaddeteelgnen switeRe)60 dad themadi on.s j Wh&en t hatig he
start tine is not within 1 15 mnute (step 36). That is, it is not judged
to be the fid&xttecdeshi that TRasitiant @eteoting nswikPhut20 iis detreved ne
because the second session does not exist at position of the time of about
1 minute in {BtepoR2@at Ulaverse-seinniZ4 dessstopmead , (step 24), iandhid s
access retry flag (step 37), 20 and the process returns to step 22 (Fig.
4). Reférrinpudg®ich wbekthgr thecbhtaotessi tetry Fiag is) 1dorvest (stepe2s).
notor 24 to nove optical pickup traverse 22 in the direction of inner

peri phery (step 23t thed poEs eak, dilkulpl aceesesseeRy ifdagodst ifgnad chetdre y

on the innernost periphery

timer for determining the driving time of traverse motor 24
is set at 180 mS (step 21). Referring again to Fig. 5,
traverse motor 24 is driven in reverse direction (in the
10 direction of outer periphery) (step 27). Judging if
surpassing or not the timer duration T (180 mS in this case)
for determining the driving time of traverse motor 24 (step
28), if not surpassed yet, traverse motor 24 is driven
continuously. |If surpassed, traverse motor 24 is stopped
15 (step 29). As a result, optical pickup 23 is movedto.an
outer circumferential position at least from start position of

lead-in LIN of session 1.
-In the embodiment, when traverse motor 24 is driven
for 180 mS, optical pickup 23 is moved to a position
20 corresponding to about 1 minute before of sub-code. By
the move of optical pickup 23, since optical pickup 23 is
positioned in. a session before (at inner side) of lead-in
region 2 (LIN2) of the second session of disc 1, operation

of making 32 kicks is executed in the direction of inner

25 periphery.(step 32), and reading of TOC information 1 is



25 of disc 1. Wen the optical pickup cones nearly to the 3 0 NARQ@%ARZ
i nnernpst periphery of the disc, innernost peripheral position detect] néfl05
switch )60 is turned on. Wien it is detected that position detecting swtch
20 is turned on (step. 23), traverse notor 24 is stopped (step 24), and it
is 5 judged whether the LI access retry fl49 is | or not (step 25). At the
present, the LI access retry flag is 1, and the tinmer for determning the
driving tine of traverse notor 24 is set at 180 nS (step 21). Referring
again to Fig. 5, traverse notor 24 is driven in reverse direction gin t he
10 directioncompleéedpbyi @eegssiBgephr7)eanrdgi nggipn sur(@ddi hgoortht
the timer duration T (180 nSin this case) for determning the driving
tinme of travéirsd sessiond (step 28), if not surpassed yet, traverse notor
24 is driven continuously. If surpassed, traverse notor 24 is stopped 15
(step 29). As a ré&ahtrolbpunchl 4pi(Fige 28) i deteedd tDTARTouT&O of the
circunferential position at |east fromstart position of |ead-in LIN of _
session 1. . brdsi®rerfpodi ndre ,redednT OrGuierfor nmmatioyn 24T O tl) | \eand fde t &80s nSS,
optical pickup 23 is noved to a position 20 corresponding to about |

m nut e Bef or ¢hef stalyicticiee Bprrbspuoveing bpttital spackupb8ddlusenae dpd ssal

pi ckup 23 is positioned in a session before (at inner side) of lead-in
region 2 (LINMYIluaf dhethecon Gegsitep 035y sc As aperasiudbh of detection,
control unit 4 (Fig. 1) judges whether the reproduction start
time of the track is within 1 minute or not from initial
reproduction of the disc (step 36). If within 1 minute, the
10 read TOC information is judged to be the information of
lead-in of the first session (step 36). In this example, the
actually accessed session is the TOC information (TOCH1) of
lead-in region of first session, and the value of 0 minute
and 2 seconds is obtained for the start time of the
15 beginning track (TNO1), and hence the start time is judged
to be within 1 minute (step 36). That is, it is accurately
judged to be the first session. A display device (not
shown) shows the information of the first session (total
number of tunes: 1, total reproduction time: 20 seconds)
20 which is part of TOC information 1.
When the user manipulates to start reproduction by
pressing PLAY key (not shown) or the like, disc reproducing
apparatus 60 refers to the stored TOC information 1, and

investigates the start time of a designated tune, anc

25 accesses correctly the position corresponding to the time,



of* making 32 kicks is executed in the direction of inner 25 periphery (step
32), and reading of TOC information | is 3 0 MAR 2005 25 ‘conpl eted By MAR 2005
accessing the lead-in region 1 (LIN1) of the first session. Control unit 4
(Fig. 1.) detects START TNO of the session fromthe read TOC i nformation
(TOCl), and detects 5 the start tinme corr%@pondi ng to the start absol ute
address value of the TNO (step 35). As a result of detection, control unit
4 (Fig. 1) judges whether the reproduction start tine of the track is
within 1 minute or not frominitial reproduction of the disc (step 36). If
within 1 nintiherebtesiarted@pmasvat?Mation is judged to be the
information of lead-in of the first session (step 36). In this exanple,
the actually accédsedtepssdbn PxplBEN®AC oy emt iShARTCIYN® péadhian
region of first session, and the value of O mnute and 2 seconds is
obt ai ned f or selssistraris deate ofed hen1dhigediawing ft thek infROMatign imerdde t he
start tine is judged to be within 1 mnute (step 36). That is, it is
accurately jeddetnt@me ithis fjudge dewhiedherAidisping léadda Efdothestiosh)
shows the information of the first session (total nunber of tunes: 1,
total réprodsetssimrt iaten 0 byes@Erlis)g i20tvi staritstipaet o6t HEOT N os haw ®n
1. When the user manipulates to start reproduction by pressing PLAY key
(not shown) ar pdweitiokeofdwdthimpdoduciute from start of reproduction of
the disc or not. But this value is arbitrary, as far as it is
between 3 seconds or more and less than 2 minutes and 35

seconds.

10 The invention comprises first session judging unit 8
for judging whether lead-in region of first session or not.
However, by detecting the START TNO of the session on
the basis of the information in the lead-in, if the start time
of TNO is more than a certain value (for example, 4

16 seconds), it may be judged to be information of lead-in
after the second session, so that that the access may be
retried on lead-in of the first session.

In the specification, the driving time of the traverse
motor for retry on the lead-in of the first session is

20 explained as 240 mS and 180 mS only. But these values
may be freely selected depending on the mechanism, and
the number of times of retry may be set at a desired value.
For example, when retrying repeatedly, by gradualty
decreasing the driving time, for example, 240 mS, 180 m§,

25 150 mS, 120 mS, the moving distance of the optical pickup‘



apparatus 60 refers to the stored TOC information 1, and investigates the
start tinme of a designated tune, and 25 accesses correctly the posibion
corresﬁbnding to the time, 3 0 MAR 2005 26 thereby starts reproduc AR 2005
step 36 expl ai ned above, START TNO of the session is detected on the basis
of the information in the lead-in, and it27s judged whether it is the

| ead-in of the first 5 session or not by seeing if the start tine of the
TNO shows a position of within 1 mnute fromstart of reproduction of the
disc or not. But this value is arbitrary, as far as it is between 3
seconds or n®®B BEdalsgsderdeasetfingfadugilly3s seconds. 10 The invention
conprises first session judging unit 8 for judging whether |ead-in region
of first session or not. However, by detecting the START TNO of the
session on the basis of the information in the lead-in, if the start tine
of TNOis nore than a certain value (for exanple, 4 15 seconds), it may be
judged to be information of lead-in after the second session, so that that
the access may be retried on lead-in of the first session. In the
specification, the driving time of the traverse notor for retry on the

| ead-in of the first session is 20 explained as 240 nS and 180 nS only.

But these values may be freely sel ected depending on the nechani sm and



the nunmber of times of retry may be set at a desired value. For exanple,
when refrying repeatedly, by gradually decreasing the driving t@quAﬁqhm
exanplel 240 nS5, 180 mS, 25 150 n5, 120 nB, the noving distance of the
optical pickup 3 0 MAR 2005 27 can be al so_decreased gradually. 3 0 MAR
2005 28 CLAIMS 1. A reproducing apparatuszﬁor reproducing a nmulti session
di sc conposed of a plurality of sessions, each session conprising a

| ead-in region corresponding to the 5 start position of each programtrack
stored in the multi session disc and recording index information including
the information of reproduction start Glifid asured fromthe disc

I nner nost peri pheral position, programregion recordin%uﬁ;ogran1tracks

storing contents tlo bé reppbadsesdNg 1P pRdatesdfodt reddi cov@pei snuodti-an
optical pickup for reading out the index information of specified session,
and a sessi o §3Rifimgdiart gompe8dgidngof f at eluraldty nofeg@ssionst heach
specified session is the lead-in region of the first 15 session of the
mul ti-sessi ofaBS®PrecAamMprigincheabdehd-oh ragionf womte vpoodintg: to the
reproduction tinme included in the index information being read out by the
optical 9ickgdart position of each program track stored in the multi-
session disc and recording index information including the
infonnaﬂon‘of reproduction start time measured from the
disc innermost peripheral position, program region
recording program tracks storing contents to be reproduced,
10 and lead-out region, comprising:
an optical pickup for reading out the index information
of specified session, and
a session judging unit for judging if the lead-in region
of the specified session is the lead-in region of the first
15 session of the multi-session disc or not, on the basis of the
information of the reproduction time included in the index
information being read odtbythe optical pickup.
2. The reproducing apparatus according to claim 1,
wherein the session judging unit judges that the lead-in
20 region of the specified session is theléad-n1region of the
first session when the reproduction start time of the first
program track of the specified session is smaller than a
specified value.

3. The reproducing apparatus according to claim 1,

25 wherein the session judging unit judges that the lead-in



2. The reproduci ng apparatus according to claim1, wherein the session
jrudgi ng unit judges that the lead-in 20 region of the specified sae%:MAEnzuﬂss
the | eab-in region of the first session when the reproduction start tinme of
tthe first programtrack of the specified session is smaller than a
specified value. 3. The reproducing appara?t%s according to claim1, 25
wherein the session judging unit judges that the lead-in 3 0 MAR 2005 29
region of the specified session is not the lead-in region of the first
session when the reproduction start tinme of the first programtrack of the
speci fied se@mniof Ithreyetperafied speeionets viPlidhe lgadHa regisduding
apparatus according to claim3, further conprising an access retry unit
for having ttee bigsitcale g8icupwirerséhgg reétma@ddetiaronspast thiohed o4t thige
i nner periphery of the disc when the session judging unit judges that the
| ead-in regifdASbfp RM@rapedr gickd ofetieonpesifiRd v sshen| eadargartegnan &f
the first session. 5. The reproducing apparatus according to claim 4,
wherein the spéesiibied wRfiURy unit further judges if the lead- in region of
the other session is the lead-in region of the first session of the
mul ti-s8ssion di sé.or The , reprode dag sappsreftuisheaacoedsngedal clbymt (i,
access retry unit. 6. The reproduci ng apparatus according to claim4,
further comprising an access retry unit for having the
optical pickup accessing other session positioned at the
inner periphery of the disc when the session judging unit
judges that the lead-in region of the specified session is

10 not the lead-in region of the first session.

5. The reproducing apparatus accord.ing to claim 4,
wherein the session judging unit further judges if the lead-
in region of the other session is the lead-in region of the
first session of the multi-session disc or not, on the basis

15 of the access result by the access retry unit.

6. The reproducing apparatus according to claim 4,
wher'ein the optical pickup further comprises an innermost
peripheral position detecting unit for detecting whether the
optical pickup is present at the innermost peripheral

20 position of the disc or not, and

the access retry unit moves the optical pickup to the
other session away from the innermost peripheral position
of the disc by a specified distance When the optical pickup
is moved into the inner peripheral direction of the disc and

25 judged to be positioned at the innermost periphery of the



wherein the optical pickup further conprises an innernost peripheral
position detecting unit for detecting whether the optical pickupdilsmagr 005
present at the innernost peripheral 20 position of the disc or not, ané
the access retry unit noves the optical pigbup to the other session away
fromthe innernost peripheral position of“the disc by a specified distance
when the optical pickup is noved into the innér peripheral direction of
the disc and 25 judged to be positioned at the innernost periphery of the 3

0 MAR 2005 3Q.disc, .a resul t _.of, detection by, the,innernos eripheral
position det g&%’hgaan%t %e?s.'?#hé’fr gpﬁdtfoﬁépﬁ’g%bpm%t Uénﬁée'b?ﬁk ngetrt&gﬁéﬁlln 6
wherein the s retry unit decreases the noving distance gradually from
t he specifi e@sgjf'eoré %g%cﬁﬁ\ﬁ r’rtf”tt he optical pickup repeatedly in the
session of the in9er Tq$ripher% of the disc. )
. e reproducing apparatus according to claim 6
wherein the access retry “unit decreases the moving
5 distance gradually from the specified extent when mdving
the optical pickup repeatedly in the session of the inner

periphery of the disc.



