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2 7 FEB. 2004 DESCRI PTION OPTI CAL DI SC APPARATUS AND CONTROL METHOD THERECF

TECHNI CAL FIELD The present invention relates to an optical digq ?E[Baggmus
an , nore particularly, to one which nealizes the stabilization of The

waiting state after recording, and realize the stabilization of the
swi tching of rotational speed. BACKGROUND ART As an exanple of the optical
di sc apparatus which records data into an optical disc, there is one

called CD-WO (writable type) andpEbBcRYeLEeN itable type) . In these
apparatuses, a laser pickup. is used to record data into the optical disc,

and recording is started with setting the output of the |laser pickup at a
recording power while acquiring the tine information by enploying a wobbl e
si gnal previousl ?resent on the optical disc. After the conpl etion of
 eadi ng oper at | BRTLERE BLEGRPBARKERS | AR CONERl, NETHGR THERBGE pover and
~the laser pickup is returned to the location just after the readi ng process
or to a predetermned |ocation, thereby to hold the |ocation information
(hereinafter, referred to as "hold tracking") or switch the rotation
speed. pRmmyTdAIe Pcal di sc apparatus enters a waiting 2 7 FEB 2004 state
until next recording. |

The present invention relates to an optical disc apparatus and,
more particularly, to one which realizes the stabilization of the
waiting state after récording, and realize the stabilization of.

the switching of rotational speed.

BACKGROUND ART

As an example of the optical disc apparatus which records data
into an optical disc, there is one called CD-WO (writable type)
and CD-RW (rewritable type). In these apparatuses, a laser pickup
is used to record data into the optical disc, and recording is
started with setting the output of the laser pickup at a rec;:rding
power while acquiring the time information by employing a wobble
signal previdusly present on the optical disc.

After the completion of reading operation, the output of the
laser pickup is set at a reading power and the laser pickup is
returned to the location just after the reading process or to a
predetermined location, thereby to hold thé location information
(hereinafter, referred to as “hold track-ing_”.) -or. swii:éh them

rotation speed. Thus, the optical disc apparatus enters a waiting



However, in the conventional optical disc apparatus, when a h Igaééickl ng
Is perforned after the conpletion of recording operation, the ézﬁi a
wobbl e signal in a recorded part is dgteriorated by the influence of RF
signal in the recorded part, thereby resulting in incapability of hold

t racki ngsta&f afritan alext! kedeeidghiger hood of the position where the recording
operation is conpleted. On the other hand, when the Iaser pickup I S sought

to the |eadidyey xeaﬁlmé PP Bkl IHhe h%ﬁb?trg%l ng AR IR St o

operatlonln or I’ to rma st erels a pI‘O

in that the t| U|red for. recqrdi.n | d i ncrease whole in a
Case andiand HU eIl DERERERan PELEE, they CaBRTy S8 FEROtoRAmon

t he seeking |s performed frequently Further, mheq the switching of
rot at i omgplerspeon,i thpertadind oifa evohlhke csd:mllaéi iign aofrecesdedi Pgrépasati on,
a rotational speed switching error should occur due to the presence of the

RF si gndletertibeaebd bit€hé U fINGEnRXbfl RPOS il oRehald Yecordedagant,
operation. The present invention is nade in view of the above-nentioned

Prob! eMincaBflyN28shot 1hhSi RPLA Chpdiy LAY e 130 ORELER oYl 36e2ARAGA! U whi ¢

stabiliz e‘walting s rmng recording’into an optical
G55 fov 163t np Uneyecol i pn 2,28 e bl st el el 455 11
completed.
") On the other hand, when the laser pickup is sought to the
lead-in area and the like after the completion of recording
operation in order to perform a stable hold tracking, there is a
problem in that the time required for'recording should increase
as a whole in a case where the seeking distance at restarting
recording is long or when the seeking is performed frequently.
Further, when the switching of rotational speed is performed
after the completion of recording operation, a rotational speed
switching error should occur due to the presence of the RF signal,
thereby interrupting next recording operation or reading
operation.

The present invention is made in view of the above-mentioned
problems, and has for its object to provide an optical disc
apparatus which stabilize the waiting state after performing
recording into an optical disc without increasing the recording

time as a whole, and which realizes the stabilization of the

switching of rotational speed.



DI SCLOSURE OF | NVENTI ON According to the present invention, thepeg ﬁ
provided an optical disc apparatus which perforns recording or re iBné’UQﬂf
data by irradiating laser light fromsa | aser pickup onto an optical disc
and which conprises a control neans for performng a play control which
makes the | aser pickup follow a track of a predeterm ned area on the
optical disc after recording of data is conpleted, seek the head of the

area Whghsé&hEshRs ebr PR fRgeeds the area, and repeat the
above-described follow ng operation and seeking operation wuntil a next

command is jssued. There the waiting state after recqrding .nt he
optical di Teader ) plauor') Paﬁ'ﬁ% RPN ho ?%@i’%’é’siﬁgefﬁelgeg)grcgflr%efi%@ as a
whol e. According to the present invention, there is provided an_optical

di sc appRlFigak digsoppPear 2hes MauEoper Fermp Faeayssiag sEdeagtdg pE ditahe

nei ghbor hood of the position where the recording operation is conpleted.

When t hgy dptriaddbtdngcl appaidighs fesmar 1aséheilcdan dhbg aropptatedndist is
possible to nove in a short tinme to the head of the area where the

recor difygh L il PempeibetEbordtiRiIehahsSEbt il rdihiRAHCH DGy tdvnELsPr di ng

time as a whole. According to the present invention, there i's provided an
consoc U PERBFdalF 3RBETvRer B dCA Bres conriub oy eactbr bl 7o gea
for a constant period of time on the optical disc or a

on the optical disc after recording of data is completed, seek the

head of the area when the laser pickup exceeds the area, and repeat

the above-described following operation and seeking operation

until a next command is issued.

Thereby, the waiting state after recording into the 6ptica1
disc can be stabilized without increasing the recording time as
a whole.

According to the present invention, there is provided an
optical disc apparatus in which the head of the above-described
area is at the neighborhood of the position where the recording
operation is completed.

When the optical disc apparatus restarts the recording
operation, it is possible to move in a short time to the head of
the area where the recording is to be performed, thereby resulting
in reducing the recording time as a whole.

According to the present invention, there is provided an

optical disc apparatus provided with a detection means for

detecting a consecutive recorded area where data are continuously



|

consecutive non-recorded area where no data are recorded for a2 ?opgbgﬁmé
period of tinme when the | aser pickup is followng the track the
predeterm ned area, and the control nmeans controls the |aser pickup so that
it should performa hold tracking in the consecutive recorded area or in

the consecouiried fion-&seconsieghargarisddreadnf operher Bhodchledisc or a
above-descri bed play control when the detection neans detects the

conseculp efd~aL e i -recorde ea.. Ther eby,
Che vl TP Rsocrar e oRoRr Pocraldtar COTaRELt S, A (S Rt e el 8an be
stabilized rmng the follow ng, operation of the_ |aser pickup.

i t hout .perf . )
Accor di ﬁ8n§%na?ﬂ@eﬁﬁ€§‘;ﬂf tincamen khedpser pickhpisdbl lewingpthediragkc
apparatus in which the control means perforns a control of sw tching of
rot at i oPfl tRpepredetermmingdi andadi andatthdhecdrdimbl twesgis nopntiudrseyhe t he
stabilization of the switching of rotational speed at the hold tracking

can be leséi zetbku)sces dingtt oct Bﬁoﬁﬂ.ﬁsﬁékfbﬂiﬁe@_t hefd khakkihg AnOWHied an
optical disc apparatus in which when the detection nmeans recéives next

comran | ' e [ r I .are r_the .consecutive
non-r eg%qﬁdge%&lﬁg}aee gtrcfl:tB %ggg p?lfgéall%%g #écyﬁef ﬁg)%%ee? gg i@cef nﬁm?r%%éncso%%fg&irﬁael y.
ssible to respond to next

e SR et e h3ROSRR Lo Tespond, Lo e
detection means detects the consecutive recorded area or the
7 consecutive non-recorded area.

Thereby, the waiting state after performing recording into the
optical disc can be stabilized without performing the following
operation of the laser pickup.

According to the present invention, there is provided an
optical disc apparatus inwhich the control means performs a control
of switching of rotational speed of the optical disc at the hold
tracking.

Thereby, the stabilization of the switching of rotational
speed at the hold tracking can be realized.

According to the present invention, there is provided an
optical disc apparatus in which when the detection means receives
next command while detecting the consecutive recorded area or the
consecutive non-recorded area on the optical disc, the detection
means immediately interrupts the detection.

Thereby, it is possible to respond to next command issued from

the host computer immediately.



According to the present invention, there is provided a method flof FEB 2004
controlling the optical disc apparatus which perfornms recording or reading
of data by irradiating |aser light ontso the optical disc fromthe | aser

pi ckup and which conprises the first step which nmakes the |aser pickup
foll ow t he Rceokdahgtiwe thprmdetartrinednaiea, othdéhe iepitealdeslt acmefhed
recording of data is conpleted, seek the head of the area when the | aser

pi ckup esgeestsntidiel @fatnandopepest t{%@b%@-afi%%%%i bﬁﬂi%ﬂg'[gé‘ff‘&rms

operation and the above-described seeking opération unti ext command

Is iss rehy, t wali ti state after perfqrmng.tecording into the
opti cal y%lgosléa-%g% Ctb%rs%agﬁ‘i i diﬁ'%_? h%thﬁ?ﬁﬁgﬁ%%ﬁgrr ?:8&& %tgt‘i‘li‘r% as a
whol e. According to the present invention, there is provided a nethod for
cont r ol PP helisst fagm ghgcl%mr};altq]@lp mnghwbichheonprilsesethe sbirstat t he
nei ghbor hood of the position where the recording operation is conpleted.
When t heteppt wbathdimsakesppahat Usgast piéRuphefoldeny dtRg apeick | 68, tlei S
possible to nove in a short tinme to the head the area where the recording

I's 1o horopiddamiba hRenehy NRSUbtiRg1 &ﬂsé%f‘&e@}%a& g%f“é‘éitéii@ as a

whol e. ‘According to the present invention, t e is provided a nethod for
¢ ecor AT el SihoP SRS BERICRR L BhERPer AFCA RoF B L On ERaREdRr | o
of time ,on the optical disc or a consecutive 12 7 FEB 2004

the area, and repeat the above-described following operation and
SN the above-described seeking operation until a next command is
issued.

Thereby, the waiting state after performing recording into the
optical disc can be stabilized without increasing the recording
time as a whole.

According to the present invention, there is provided a method
for controlling the optical disc apparatus in which the head of
the area is at the neighborhood of the position where the recording
operation is completed.

When the optical disc apparatus restarts the recording
operation, it is possible to move in a short time to the head of
the area where the recording is to be performed, thereby resulting
in reducing the recording time as a whole.

According to the present invention, there is provided a method
for controlling the optical disc apparatus which detects the

consecutive recorded area where data are continuously recorded for

a constant period of time on the optical disc or a consecutive



non-‘recorrded area where no data are recorded for a constant periZDH FBR 2009e
in the first step, when the laser pickup is following the track of the

' [ king in the
redeterm ned a rea, and which perfor the hold trac _
Eonsecutive recorded area or in the consecutive non-recorded area in the

second sibeprelerdedeaconse@ild H8 AW LIC AL £faP rﬁPh-{;? gﬁogﬁstfﬂ%%t :Ré?:ll%

- ' etected in the first step. '
e soaed aree o di sc can _be stabilized

state abketiper{PHeNg; gc&ogg'éﬁg v.'rrget 0 tg{lqegjﬁggy é:ffl*ekq%g@r teildrwiingatber di ng
W thout performng the ?:Ol lt(r)\\(,amr,egi S g%{)vi ded a nethod for controlling the

ol es 9%?‘2%”%5:0 en%&?ﬁ‘%ﬁﬁ"@?%eﬂ%@at AbA ypdel gfertfloemeptilpal hdlgc is

. | . . . . .
g\?\ﬂgﬁed in the second ste Thereby, the stabilization of the sw tching of

. 2 . . . . . t he
tati oReRCkEp@etn dihe eonasiahttivec ieagradad heecheaki 180hAEOSbOG I et !
:)(r)esent i nvention, there is provided a nmethod for controlling the optical
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consecutive recorded area or the consecutive non-recor | e
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first she okhend@breldan e nbt eLtupted imediatel y. The .
possi bl e tor espond 10 a next eonhand ﬁﬁg‘g@é{fa F?cf%‘?’i%fé %iltn Eéﬁgﬁiﬁﬁzm
I mredi . BRI EF DESCRI PTION OF DRAWNGS Figure | is a oc g

il lustrattrng the construction

Thereby, the waiting state after performing recording into the
) optical disc can be stabilized without performing the following
operation of the laser pickup.

According to the present invention, there is provided a method
for controlling the optical disc apparatus in which the rotation
speed of the optical disc is switched in the second step.

Thereby, the stabilization of the switching of rotational
speed at the hold tracking can be realized.

According to the present invention, there is provided a method
for controlling the optical disc apparatus in which when receiving
next command while detecting the consecutive recorded area or the
consecutive non-recorded area in the first step, the detection is
interrupted immediately.

Thereby, it is possible to respond to a next command issued

from the host computer immediately.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating the construction of
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FEB 2004 7 the optical disc apparatus according to a fl[?; Z?EgaE&éHm
% sent invention. Figure 2 is a flowhart illustra tg e rent
oherat pref the optical disc apparatus according to the firs ethe
oFthe pre ent invention. Figure 3 is7a flowhart |IIustrat|ntg_CaI 4 sc
gfeﬁgfiogggikﬁﬁxkhedig@ngééé#gg of recordin Opr%%E;ipg;bgggmggt;@fhgme ot
aBparatus according to t T ret Afid gt crveot e

' Her ei nafter,
NODE THE |LNVENTI ON ( Enbodi nent 1.) _ _
di loéigﬁ%%?ggi%§ﬁﬁ9ﬁvol met hod t her eof accorQ|ng tptﬁ 12;2£ence o
eh;gdiﬁgnt of_.the present invention wll be described w

L : ; ' he,construction of
the drawings FigUgEr € isi @ £livhediard agrl?ﬁ‘é:h’}b:tggtﬁyr gﬁ%ﬂgP%ﬁFlBP Pffe ther esent
an optical disc apparatus according to aratus 13 is provided with CPU 1,
inventi@§tipﬁlfdgsceapbér@@ﬁsCﬁécgféfn€HQ>Jﬁ¥a}irgﬁ Ep%pﬂéggn@ oifgthk
RAM 2, ROM 3 an EFM, encoder decoder TiftC , oi ckup 7a, a

I 1 i it 6, alaser
I c : | aser control circui ,
B{gﬁﬁzsg??sghgaf?é% ,lgghntor 9, a rotation control

Figure 3 is a flowchart illustrating the operation after the

completion of recording process of the optical disc apparatus

according to the first embodiment of the Present invention.

BEST MODE TO EXECUTE THE INVENTION
(Embodiment 1.)

Hereinafter, the optical disc apparatus and a control method
‘thereof according to a first embodiment of the present invention
will be described with reference to the drawings.

Figure 1 is a block diagram.illustrating the construction of
an optical disc apparatus according to the first embodiment of the
present invention.

In figqure 1, the Optical disc apparatus 13 is provided with
CPU 1, RAM 2, ROM 3 r @n EFM encoder decoder circuit 4, an EFM wobble
signal processing circuit 5, a laser control circuit 6, a laser
pickup 7a, a pickup drive part 7b, a motor 9, a rotation control
circuit 10, a velocity switching circuit 11 and an interface 12.

The CPU 1 is a central arithmetic processing unit which
controls the EFM encoder decoder circuit 4, the EFM wobble signal

processing circuit 5, the laser control circuit ¢ and the like to



circuit 10, a velocity swtching circuit 11 and an interface 12.2‘FhEE@P?ﬂ0]§
Is a central arithnetic processing unit which controls the EFM encoder
decoder circuit 4, the EFM wobbl e signal processing circuit 5, the |aser
control circuit 6 and the like to 7 FES 2904 8 performrecording of data

I nt o t hepepforml retecd apparfatiatad iatd theadphdgcalt dbéc dappartaoms theawddt i cal
di sc apparatus 8. The RAM 2 is a random access nenory which can record and

read datgeadiify G¥Mok idutd e UMeY FRIRERY wﬁisehaggaraehg g cadpiatzgnm

wherein a programand the Iike by whi'ch the CPU 1"executes instructions
are store .The EEM,(FEi gh Fourtee dul ati on ncoder _decoder cifrcuit 4
recei vesfr]escﬁr &laﬁlgd da 53?%§rﬁl?rﬁ%r¥nr}é%t}écceanlf,ec)ggﬁ\/(gp%sr?ﬁg %)f%j #}h n
outputs it to the EFM wobbl e signal processing circuit 5. Further, the EFM
encoder Rf@totes & rearronlyemempsy wWhLghf fam enky =ad vt o Wighein a
processing circuit 5, converts the data, then outputs it to the interface
12. The pgafddneabbnd thgralkegbycehdchgtle rary 1 &xewntebebndthenctvisdioeidne of
the optical disc 8 by controlling the velocity switching circuit 11 on
recei pt @for@y.instruction fromthe CPU 1. Further, the EFM wobbl e signal

processing circuit 5 receives data fromthe EFM encoder decoder circuit 4
DI A canver or AL D.conwv.ersion

Co the dat o TEnarPREIMICEY Bote vl ORRTaFLenF SRR Sartadt FiserT he
EFM encoder decoder circuit 4. Furthernore, the EFM wobbl e si gnal

pr ocessﬂnﬁe%‘?%‘é‘iﬁ gecording data from the interface 12, converts tlie data,
) then outputs it to the EFM wobble signal processing circuit 5.
Further, the EFM encoder decoder circuit 4 receives data from the
EFM wobble signal processing circuit 5, converts the data, then
outputs it to the interface 12.

The EFM wobble signal processing circuit 5 switches the
velocity of the optical disc 8 by controlling the velocity switching
circuit 11 on receipt of an instruction from the CPU 1. Further,
the EFM wobble signal processing circuit 5 receives data from the
EFM encoder decoder circuit 4 or the laser control circuit 6,
performs D/A conversion or A/D conversion to the data, and then,
outputs it to the laser control circuit 6 or the EFM encoder decoder
circuit 4. Furthermore, the EFM wobble signal processing circuit
5 judges whether the signal read from the optical disc 8 is an EFM
signal or not.

The laser control circuit 6 controls the laser pickup 7a and

the pickup drive part 7b so that they perform recording of data

into the optical disc apparatus 8 or reading of data from the optical



udges whet her the signal read fromthe optical disc 8 is an EFNQqunEB 04
not. The | aser control circuit 6 controls the |aser pickup 7a and the
pi ckup drive part 7b so that they performrecording of data into the
optical disc apparatus 8 or reading of data fromthe optical 2 7 FEB 2004 9

di sc appHisst appgratne § asdhepilekap Ficipw fler perfernsdiecpodingtaf date t he
optical disc 8 at a recording power, and perforns reading data fromthe

optical igitsCthelqadidyl Aqwers atha PecdtPirlf be@eRd! and hekforms teadiager
pickup 7a in the radius direction the optical disc 8 The notor 9 rotates

th ti i i r J i c rql: e

ot arPogtopafctrtn e BBERCaTfe ) LON Wladidd dwatl, (L BABILD®
tati l, d t.h ti | di 80D i Vi i {. ti t th

oo RaiEe AR R vRRLHRE LR er Ra ke 4hl Laithe Faohid HiTeatang  t he

host conputer 14 are connected with each other through the interface 12.
Next, thé& bhereptbmabfdise ®pt e mditor Sppatates tBeangtacailedhsd Bor
controlling the optical disc apparatus 13 according to the first

enbodi nMeRé nftdiheopraesent comyedtt icdiciit! 1 e dirswiidhete Mt ide cFpt heal
disc 8 is inserted into the optical disc apparatus 13, the CPU 1 instructs

12 BRSPS s s ok K ougbl b TN EBRLE i PaLopighgs
ot or 95.pél'é1§ c!ta?:%% opticai disc 8 by giving an instruction to the motor

) rotation control circuit 10. The optical disc apparatus 13 and

the host computer 14 are connected with each other through the
interface 12.

Next, the operation of the optical disc apparatus 13 aﬂd a
method for controlling the optical disc apparatus 13 according to
the first embodiment of the present invention will be described.

When the optical disc 8 is inserted into the optical disc
apparatus 13, the CPU 1 instructs the rotation control circuit 10
through the EFM wobble signal processing circuit 5 and the velocity
switching circuit 11 thereby to spin up the motor 9. The laser
pickup 7a irradiates laser light onto the optical disc 8 thereby
to generate the RF signal which consists of the light intensity
of the reflected light, and the RF signal (EFM signal) is delivered
to the EFM wobble signal processing circuit 5 through the laser
control circuit 6.

Figure 2 and figtire 3 show _fldwcharts illu-str;ating fecbrding

processes in the optical disc apparatus 13. The CPU 1 controls



pickup 7a irradiates laser light onto the optical disc 8 thereby ?Egegﬁme
the RF signal which consists of the light intensity the reflected |IIght,
and the RF signal (EFM signal) is deliwered the EFM wobbl e si gnal
processing circuit 5 through the Iaser control circuit 6. Figure 2 and
figure 3hcisew firowsssess idinesttlat i my r etotidiewt1yr odessesnobhihg opis cal

di sc apparatus 13. The CPU 1 controls 2 7 FEB 2004 to those processes

di rect | paoi iichdhiegt spethen sotit Nehdip pRtddLUl afly sREcHEEedcbRteaqh
process. The indirect control neans such a control that the CPU 1 controls

t he vel gci L+t chi AN ugh.th M wohbl e .si gnal _pr.ocessi ng
ci'routt et St edifer Gl KT e crlf 50T 5 RG et ch o Rk R RS
starts recording_of data on receipt of an jnstruction fromthe host

conput ePl{EPl’thl cPraughsthfcEEM Webhhe ef ikl (RI0GeSTing GHereby % he

out put of recording power is outputted fromthe |laser pickup 7a into the
optical discIB.stepstleshein tinefChiuré Ipkds: bipeiEBY ddsedappdeatder 16i rcui t
4 receive the recording data fromthe host conputer 14. The data converted

in the EFM-escederddeerdedid bHi tect BtCok ¥PLHSHrhft Yont o RhCRbs i SC 8

t hrough the EFM wobbl e signal processing circuit 5, the laser control

ciroul LeGnp@Plr [P, | 4R B PSR eid dabed WP ORI 6,
g ata Is

whereby the output of recording power is outputted from the laser
) pickup 7a into the optical disc 8.

In step S2, the CPU 1 makes the EFM encoder decoder c¢ircuit
4 receive the recording data from the host computer 14. The data
converted in the EFM encoder decoder circuit 4 are recorded into
the optical disc 8 through the EFM wobble signal processing circuit
5, the laser control circuit 6, and the laser pickup 7a.

In stép S3, it is judged whether the recording of data is
completed, and when the recording of data is continuing, the process
of step 52 is repeated.

When the recording of data is completed, the laser control
circuit 6 is controlled so as to set the laser pickup 7a at the
reading power at step S4. Then, the play reproduction operation
which makes the laser pickup 7a follow the track of the optical
disc 8 as it is continued.

Instep S5, the time information PO which is the sumof recording
coﬁ?letion-time ané'id frames is preserved-iﬁ RAM 2. By tﬁe way,

"time" such as recording completion time according to the first



conpl eted, and when the recording of data is continuing, the fgogﬁii aéep
S2 is repeated. Wien the recording of data is conpleted, the S &ht% ol
circuit 6 is controlled so as to set fihe | aser pickup 7a at the reading
power at step Then, the play reproduction operation which nakes the |aser
pi ckup @mbdainent nkansrdgie obdehdighticambe abtsriBdafrpn tihe EBMsigneadl | n
step S5, the tine information PO which is the sum of recordi ng conpletion

time angh ¥Qf refBsaéd 415 8EVELoH RhBAV B 1 B) ildiy Wan "t héRionSieltodsied
recording conpletion tine according to the first 2 7 F E B 2004 11

enbodi nent S ti ), ch taLned. k& | I n

t he re68F3%§33$§%$%€§?%g%$f%2¢moﬁﬁfghgﬁaggfg%gsﬁﬁgiﬁghggggﬁgz% an?gé on
the optical disc 8. It also has a significance as a _|ocation infaqrnmation
(addr esHfPmationog@idenessi)s ©ng they opkécahydishi Pe Y GhE Wa¥os8GlE t o
obtain the absolute value of the time code from the wobble signal in the
non- r ediar dedimpessilitte ke qlussimithet ababhltwie vailue oElEte vemeatade dirame ti ne
code. However, the absolute tinme (absolute address) can be cal cul ated by

addi ng e REHSEL sHahee O thehedirEdxoray #Bba) nedi & pe@stine eedbbe asirgnal to

the tine code (recCording conpletion tine) of the |location at which

oo S BLpEEL 5 i, T Bl AR EEN SptcH e
(absolute address) can be calculated by adding an offset value of
the time code obtained from the wobble signal to the time code
(recording completion time) of the location at which recording is
completed. The time which is to be added to recording completion
time is not required to be 10 frames if the location at which
recording is completed and the location of the time information
P0 are apart enough from each other so that they can be
distinguished.

In step 86, it is judged whether there is a next command from
the host computer 14.

When a command issued from the host computer 14 is received,
it proceeds to the next process of the step §7 immediately with
interrupting a series of processes.

In the case where no command is received, it proceeds to the

'step S8. 1In step S8, the signal which is read out from the optical
disc 8 by the laser pickup 7a is inputted to the EFM wobble signal
processihg ci;cuif 5 after‘beiﬁg §asééd-£hrough“the”lééer control

circuit 6. Then, the EFM wobble signal processing circuit 5



recording is conpleted and the location of the tine informatio% YPBEg’ré?UM
apart enough from each other so that they can distinguished. In step S6,
it is judged whether there is a next cémmand from the host conputer 14.

When a co nd |ssued fromthe host conmputer 14 is received, it proceeds
to the rﬂéﬁm he iprter shoddiladsl pOWEFH Sigpadr 0pt PAG-a series

of processes. In the case where no command is received, it proceeds to the
step S8. |n Wheap t3&® EfMessggadl isvnath inputead tot the EFM eobdite sdlgnadi sc 8
by the laser pickup 7a is inputted to the EFM wobbl e signal processing

ci recui t prodeseyinkecigciasssy diy adgh k@glb@&eéa&@%t kAk 1§$éf | teirp hREN,
t he EFM vvobbl e signal processing circuit B 2004 | u ges V\/net her

t he |np F when S| naI I S _not

[ nputte o ttﬁleg%%\}é 85 eﬁs%\égidaﬁqur ogé%sr{?]r?d:egorrcd {:Q%EE% a{:gu}%& Ion
read by the Iasermgpckup 7a. is in the state of non-recorded, and

t her ef oFEOTEHe 1BF feldonheared sand ddie WoRkNI tise coRnd@ranliche ifobbl e

time counter which is also stored in RAM2 is added in step S9. On the

ot her hahde shenedniBEFRAMI gnak addedpintstepos®he EFM wobbl e si gnal
processing circuit 5 the data region read by the |aser pickup 7a is in
the state obndéha &€ker desthd ARfhdihaneksMesighdt WO tide teouRkeErHt Or ed

in RAM2 is cleared and the EFMtinme counter which is also stored 2 is

added 155588 210nal processing circuit 5, the data region read by the
laser pickup 7a is in the state of data recorded, and therefore,
the wobble time counter stored in RAM 2 is cleared and the EFM time
counter which is also stored in RAM 2 is added in step S10.

In step S11, it is judged whether the EFM time counter or the
wobble time counter is larger than a constant value N1. The
constant value N1 is previously stored in ROM 3.

When both the EFM time counter and the wobble time counter are
less than the constant value N1, it is judged in step S12 if the
time information of the location which is being read then is one
that has passed N2 hours since the time when the recording is
completed.. The time information is controlled separately from the
EFM time counter or the wobble time counter. This N2 is previously
stored in ROM 3 as well as Nl.

When N2 hours have passed since the time when recording is
completed, the laser pickup 7a seeks the location which is the sum
of recording completion time and 10 frames in step S13, and returns

to step S6 again. When N2 hours have not passed, it returns to



In step S11, it is judged whether the EFMtinme counter or the bhle tine
counter is larger than a constant value N1. The constant vaIZ| iE8 2004
previously stored in ROM 3. Wen bothithe EFMtinme counter and the wobbl e
time counter are less than the constant value Ni, it is judged in step S12
i f the stiape Sentdtmkieepiol the pbest bparahich.is being read then is one
that has passed N2 hours since the tinme when the recording is conpleted.

The tine i n&@{é’f%&b%@asis%scggf‘ ‘s@%egss%‘?@ Al Bef B g@g,eiaﬁégoﬁlg‘ilc%ﬁ%t |er agr

t he wobbl e tinme counter. This I's previously 'store as we

N1. We 0 Y4 d, si he tine en recording is,.co et ed,
t he Iasg\? %%llgkg%ﬁe?g"a%%éﬁ?t%%et Bca i1(;)tr%%l Fgﬁnﬁgrt %c%?ncﬁ'#erreg&a&nﬁ]&
conpletion time and 10 frames in step S13, and returns step S6 agai n. \Wen

N2 hour BOHAvePhdteXfasoamand; fren ki hpst cemppber 14 i dppsgtad-h Kbepi ng
the play operation. The processes of step S87-513 and S6 are repeated until

the wopbhp bperationt &5 oonthauEhly! LhmeheoppbeeshesoBE baepgessi-hgnaNi
hour, or next comrand fromthe host conputer 14 is inputted. The play

operati ! | R i egseg19f - au
proces sggc%;‘ésg%é 8(%%?? %%8%6%% r epgétg 6%1,?3?%6 t%%ees%gg g%\%gliér %ﬁn%(}tg
command.ls.i p. EtsdS. i b to roceed; to the..procgessing
of the %%%m@ﬁ%té%gﬁéﬁ%ﬁ%di ’a‘% e‘]‘%jé&ievaesﬁ:%esné))d'etje%t+§1gp ?Shsel}g{) seCutive

recorded area. or the consecutive non-recorded area (step, S8~-S11). An
exanplepEﬁc??ﬁato the processing of the command (step S7) immediately,

) even when detecting the consecutive recorded area or the
consecutive non-recorded area (step S8~Sl11). An example of the
processing of the command is recording processing of data or the

like.

In step S11, when EFM time counter or wobble time counter is
largexr than constant value N1, the time information P1 at that
location is acquired at step S14. 1In this way, it is possible to
detect the consecutive recorded area where recording state is
continuing for a constant period of time N1 or detect a consecutive
non-recorded area where no recording state is continuing for a
constant period of time N1.

Next, in step S15, the laser pickup 7a seeks the location of
the time information (P1+P0) /2 which is in the center of the
above-described area.

In step S16, the hold tracking processing is performed at the
ibcatidﬁ-éf tﬁe fime inforﬁatioﬁ (Pi#PO)-)z; Ifmiélobviousléhat-

the recorded area and the non-recorded area are not mixed with at



processing of the conmand is recording processing of data or Ze hiéﬁ
step S11, when EFMtine counter or wobble tine counter is Ieu% rF£ a 04
constant value Ni, the tine informatiaa P1 at that |ocation is acquired at
step 514. In this way, it is possible to detect the consecutive recorded
ar ea whdrhe rlagatdiong odt dihe itdmec dmifiopmaggonol PA+EONsY ant wpereby ot tiste Ni
or detect a consecutive non-recorded area where no recording state is

cont i nuipegs sfitl ea toopetr&Brmpeheogtablei HBLN triekingi n step S15, the |aser
pi ckup 7a seeks the location the tinme information ?P1+PC» /2 which is in

t he center % 1 OB t I ng
processi ng ?an %g%)osral bn@dggsgf ﬁgagggcﬁ%e%? h’?‘ Eg %léke@%tn?%ﬁn% (?5# ?E%PO)
/2. It is obyious,that ., the recorded area and the non-recorded area_.are not

mi xed wPPH ¥€B FREIE pS80RCX%E FRENPBHat FBR BFOFRES{NHeCf nFbFRafi ofS
(P1+PO) /2, whereby it is possible to performthe stable hold trackin In
step Slparriefdsojitidged bvhetprocesming ks moupleadathnd Ior thet casandheien
there is a next command, the processing of step S7 is carried out and the

processhagti Sommaid eiLthot! Askhed;atBe MEI® tOK i) Protesssngobti ssepd, the
hol d tracking processing of step S16 is continued until next command is

ored SEH L optinkda PRSI o AR LI 1 ora Speed of the

Further, it is possible to switch the rotational speed of the
) optical disc 8 if necessary at the hold tracking in step S§16. 1In
this l_ocation, the recorded area and the non-recorded area are not
mixed as de.scribed in the above, therefore, it is possible to switch
the rotational speed stably.

As shown in the above, in the optical disc apparatus 13
according to the first embodiment of the present invention, it is
possible to realize a stable hold tracking, if not, it is possible
to reduce a track blank occurred due to the influence of the RF
signal by the play operation, whereby the waiting state after
recording into the optical disc 8 can be stabilized without
increasing the recording time as a whole. The said is caused by
performing a processing of monitoring the presence of RF signal
(EFM signal}, detecting the non-recorded area continuing for a
constant period of time or the recorded area continuing for a
constant period of time on the optical disc apparatus 8 with the
EFM wobble signal processing circuit 5 and the CPU 1 operating as

a detection means, and performing a hold tracking after seeking



this location, the recorded area and the non-recorded area are_not m xed
as described in the above, therefore, it is possible to swi t ch TgtfﬁEB 2004
rotational speed stably. As shown in tige above, in the optical disc
apparatus 13 according to the first enbodiment of the present invention,
it is possidbere-mmamaiorsi aastad) ewhehd riscaciding Jdfemdtiorn tinso pess bl e
reduce a track blank occurred due to the influence of the RF signal by the

bl ay opeptiican, diBer 80Ys! Berpabtid Balhdldaily icaudeiinlhakifg 9Pt i cal

disc 8 can be stabilized without increasing the recording tinme as~-a whole.
The sai g | S rforyng_a processing .Qf monitoring.the presence
of RE SCORSTAAY EATA PGHIOT Y SeGPErar 1 oh o G B SF BN bR RBLAg 1 or
a constant period e or the recorded area continuing for a constant period
of ti rretGﬁCgFrégopFF:@&P-nﬂi $heagraondiags cdm atien BRMdatvisl o B pnahen
processing circuit 5 and the CPU 1 operating as a detection neans, and

per f or nergead hng dthe askistref aereasarti Mgk2ng 1B M4 aht bkea perform .
above-nenti oned areas, when recording operation into the optical disc 8 is

conpl et gfe plairvhﬁéﬁéﬁii&)ﬁ £84389 g f@éé&ﬁﬂ?gat €N5h&rat A% {1 9Lyt he

pl ay operation hout perform ng a hol cki ng, seeking the recording

conpl et} | O en exceeding the constant area and making the
const an &g?éerg&?ééff%srén‘fe hewp?réyr%cpoelfcg][qqgnlsagcaﬂl‘fﬁ it keepi ng the operation

until next command is issue . ) . )
Further, 1t is possible to realize the stabilization of the

) rotational speed by performing the hold tracking processing in the

non-recorded area continuing for a constant period of time or the
recorded area continuing for a constant period of time.

By the way, according to the first embodiment of the present
invention, it was described in step S8~S11 and in step S14~S517
that when the EFM time counter or the wobble time counter is larger
than the constant value N1, a stable hold tracking processing is
performed at the location of time information (P1+P0) /2 in step
58~~511 and in step S14~S17. However, it is OK only to repeat an
operation of returning to the location of time information PO when
reaching the location which has passed N2 hours since the recording
completion time (step S12~13) until next command is issued without
performing the hold tracking processing.

Further, a constant area repeats the play operation in step
S6 and step $8~813, and the location of the head of the area on
the optical disc 8 which repeats the play operation is not limited

to the location of the time information PO, even when the head of



when recording is conpleted. Further, it is possible to realgg? EEE 4
stabilization of the rotational speed by perform ng the hol r |%[bﬂ
processing in the non-recorded area aeontinuing for a constant period of
time or the recorded area continuing for a constant period of time. By the
way, ac&bedpigat st Ab ﬂﬁ#gbb@ﬁb@@@n@gttbﬁl loeapier abere nveeeiding i iswas
described in step S8- S11 and in step S14~Sl7 that when the EFM ti ne

count er compllbeedobbl e tinme counter is larger than the constant value N, a
stable hold tracking processing is performed at the |ocation of tine

| nf Or | on o RigPRYe21h8a P e RIS LA hotePr Sifia S pdi¥EMEEa 1t 1S

OK only to repeat an operation returning to the

informatjon PO when reaching.the,|ocation which_has,passed.N2. hours since
e r ocB cihifh ToRgaPBr T b e FamEot RSB Loy EHHE0) s oot GPLY S5 ued
wi thout performng the hold tracking processing. Further, a constant area
r epeat sag RXaFipdye .opBeutinatanssst the sSadmgheldrregrkigepprandsshag|asmat i on
of the head of the area on the optical disc 8 which repeats the play

oper at ilo# pesr fratmdd Ritt €llet Dotheidbnodiich of at NEtkleebiof swaptixsn Rhe even
when the head 2 7 F 1B 2004 16 the area is at nei ghborhood of the |ocation

wher e Mol ddib bt (AR EANEY) /ol WRSoAEP CLhOYrddest iy 310 Jdidhy hol d

tracking 1s perfornmne t the'location o me |1 nfofmation (P1+P0) /2,
but it i,s,0nl an. exanpl e. .For .instance, the st.able hold trackj
pr Ocessa'th&?xga%oca ion Wrﬂ)lc% locates éegweén tque si:J.me information lSsld"%nd

the time information P1, therefore, the location at which the hold

tracking processing of step S16 is performed is not limited to the

location of the time information (P1+P0)/2.

APPLICABILITY IN INDUSTRY

As described above, the optical disc apparatus and a control
method thereof according to the present invention are suitable for
the optical disc apparatus which performs recording of data into

a writable optical disc.



be perforned at the location which is a little bit away fron1tq$7 the 04
i nformation (P1+P0)/2, if only the processing is perforned at the' ch|on
whi ch | ocates between the tinme information PO and the tinme information P1,
therefore, the location at which the hold tracking processing of step S16
Is perforned is not limted to the Ilocation of the tinme information
(P1+P0O) /2. APPLI CABILITY I N I NDUSTRY As described above, the optical disc
apparatus and a control nethod thepeafmgccording to the present invention
are suitable for the optical disc apparatus which perforns recordi ng of

data into a wy . [ di EB,2004 17 pt.i.cal
di sc ap%ératus ?% gbé$¥o§%%0ré@%ﬁgggagogﬁﬁgii|rﬁf%ﬁﬂ%£%%§?ﬁﬁ¥#§aéféting
| aser light . fro % | aser .pi ckup . Qnto, an gptical disc. and which conprises a
control & Q&ggf% A& Y HERGdiatingyl a3 A4t Eom fakeiet hd akaePNEOck up
follow a track of a predetermned area on the optical disc after recording
of dat aansoptirml eisd, aseeihidhechBpdi oés tehecatealvweans exrl psefopnikgp
exceeds the area, and repeat the above-described foll ow ng operation and

the seeki pyappesation whidh nta Xt HeOMARRA: pickapUuedlldw Aheraeki 68l adi sc
apparatus as defined in claiml in which the head of the area is at the

oL ShbopPaRe Oy G TN BRCHASIfe e SRORL OB AREIALED daReiPL g =

completed, seek the head of the area when the laser pickup exceeds
‘) the area, and repeat the above-~described following operation and
the seeking operation until a next command is issued.
2. The optical disc apparatus as defined in claim 1 in which
the head of the area is at the neighborhood of the position where
the recording operation is completed.
3. The optical disc apparatus as defined in claim 1 or claim
2 in which there is provided a detection means for detecting a
consecutive recorded area where data are continuously recorded for
a constant period of time on the optical disc or detecting a
consecutive non-recorded area where no data are recorded for a
constant period of time when the laser pickup is following the track
of the predetermined area,

and the control means controls the laser pickup so that it
perform a hold tracking in the consecutive recorded area or in the
consecutive non-recorded area when the detection means detects
“£hé conéébﬁtiﬁé-feéorded“éreg 6£.ﬁﬂe-éonsééﬁtivélﬁon-reéordéd

area.



2 in which there is provided a detection neans for detecting a__consecutijve
recorded area where data are continuously recorded for a cons? dnt EBe20@
of tinme on the optical disc or detectimg a consecutive non-recorded area
where no data are recorded for a constant period of time when the |aser

pi ckup i%- fol I'Bw Mphinal dick eppappsust esntatinaedetn ckalin e igomiristh means
controls the laser pickup so that it performa hold tracking in the

consecuttiheecontpoll @b aisepe Lotms tEh€on € PO AW VEc DRy LECES Eleei i epaien t he
detecti on neans detects the consecutive recorded area or the consecutive

non-r eceidfle Yftacad AiEEBaI0RhelRord R OREI Cal di ck apparatus as

defined in claim3 in Ich the control neans”perforns a control of
switching of rotatiqon speed the optical disc at the hold tracking. The
opticalgdisc 5%5%F§&&§a§s%&§Fiﬁ@@aFﬁtHFaFﬁ1§egﬂn6ﬁaﬁﬂ1ﬁgﬁﬁmmﬁi85 when the
detection neans receives next command while detecting the consecutive

r ecor de@lai@adoint Weichskentihe detwelicyomesthsaresedveshaespt comhadidsc,
the detection nmeans interrupts the detection imediately. A nethod for

cont r ol whaget detopt ieqltht sondppatdles rebbelcfcsfof B AROEdhBecat ikeadi ng
of data by irradiating laser light onto the optical disc fromthe | aser

pi ckup ﬁaﬂ-%ésﬁdtéﬁ”%@e%esoﬁh%ﬁé rSht3L&R ‘Mﬁ'hs‘é‘, MBKES &%%éﬁ%?{ eﬁé%ﬁp

follow the trac e predeterm ned area on e optical disc 'a recordi ng

of datainterrupts the detection immediately.

—“) 6. A method for controlling the optical disc apparatus which
performs recording or reading of data by irradiating laser light
onto the optical disc from the laser pickup and which comprises
the first step which makes the laser pickup follow the track of
the predetermined area on the optical disc after recording of data
iscompletéd,seektheheadoftheareawhenthelaserpickupexceeds
the area, and repeat the above-described following operation and
the above-described seeking operation until a next command is
issued.

7. The method for controlling the optical disc apparatus as
defined in claim 6 in which the head of the area is at the
neighborhood of the position where the recording operation is
completed.

8. The method for controlling the optical disc apparatus as
defined in claim 6 or claim 7 which detects the consecutive recorded
area where data are cohtinubuély recorded for a conétaht period

of time on the optical disc or the consecutive non-recorded area



is conpleted, seek the head of the area when the | aser pickup @quqg ’WFQE
area, and repeat the above-described follow ng operation and th Y
above-descri bed seeking operation untils a next command is |ssued. 7. The
met hod for controlling the optical disc apparatus as defined in claim6 in
whi ch t hhereadiofdatise agceFecorded: fier aetymdoatioqueniod ef gogie iign tileer e
the recording operation is conpleted. The nmethod for controlling the
optical flirst ey, awhenathdeiaBed pickhpi 18 6FAI1 S BidNthevirgedeliedtw t he
consecutive recorded area where data are continuously recorded for a

const an Aol %Hn%r%% the optical disc or the consecutive non-recorded
area 19 re no ata are’recorded for a constant period of tine in the

first step, a ge haser ickup.is following the track of the
predeternlnedaa ey s nRO kh et FRS ankﬁlﬁﬁe ROnRECESAYEC Ut i ve

recorded area or in the consecutive non-recorded area in the second step
when t heecondedarea orebin tied-ensecwrivdsonensecontipdaramnnrdsosdednar ea i S
detected in the first step. The nethod for controlling the optical disc

appar at Bgeps wiafr Netei ncanfiduive wabehdbhe J1@iat ben taeedofbetieignt i cal
disc is swtched in the second ste 10. The nethod for controlling the

0Pt i cal ndhSFeaRPALd! #PedS s I8ELEEHAN ! EALN B AL, cl@lim O 11 whi ch when

recei vi ng next comuand I'le detecti ng consecu recorded area or

the CO”&?CUtI¥ge method for controlling the optical disc apparatus as
=') : defined in claim 8 in which the rotation speed of the optical disc
is switched in the second'step.

10. The method for controlling the optical disc apparatus as
defined in c¢laim 8 or claim 9 in which when receiving next command
while detecting the consecutive recorded area or the consecutive
non-recorded area in the first step, the detection is interrupted

immediately.



non-recorded area in the first step, the detection is interrupted

i mredi atel y. ABSTRACT The present invention relates to an20'ptp@l2[]msc
apparatus such as CD-WO and the |ike, 2and the invention has for its object
provi de an optical disc apparatus which realizes the stabilization the
waiting state after recording into an optical disc, and realizes the
stabilization of the switching of rotational speed. Further, the optical

di sc conmprises CPU (1) perform ng amsagaich stration which nmakes a | aser
pi ckup (7a) followa track in a predeternined area on the optical disc

(8), seek t ‘Be St &H@en@ig e ?]?%a%s FGKEPL 1 %}Pé& Qt%egéygg unti |

area, and t oW Ng opera ion an |ng OPEF 4ty

a next connand is_issued,
as CD-WO and the 1ike, and the invention has for its object to

provide an optical disc apparatus which realizes the stabilization
of the waiting state after recording into an optical disc, and
realizes the stabilization of the switching of rotational speed.

Further, the optical disc comprises CPU (1) performing an
administration which makes a laser pickup (7a) follow a track in
a predetermined area on the optical disc (8), seek the head of the
area when the laser pickup (7a) exceeds the area, and the following

operation and the seeking operation repeated until a next command

is issued.



