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2 7 FEB.2004 DESCRI PTI ON  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 previ ouslﬁ ?resent on t he 0£ti cal disc. After the conpl etion of

readi ng oper at i BRTI¢AE BIFPURAPRRARRHES | AR ICONTRQlp METRRR F %% power 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. However, in t he conventi onal optical disc apparatus,
when a  hopgl REH19; hoeRELER WERG A 85 d"SpE PERY i aBbaSEQL HP,
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



operation, the reading of a wobble signal in a recorded part 2 7

deteriorated by the influence of RF signal in the recorded par E%&ﬁ@ﬁ&
resulting in incapability of hold tracking operation at the nei ghborhood
of the position where the recording operation is conpleted. On the other

hand, whaihtdaidtdgemndXdte geordiingught to the lead-in area and the like
after the conpletion of recording operation in order to performa stable

hol d tracki ng, é‘}&re S the eg)gk}gﬁmﬁaif@ J@e LT agggwdq%éowe%%rd' ng

shoul d |ncrease case stance at
restartin re cord S Ion t he seeking is perforned fr uently
Fur t her Baert wlsrvagtm RG e et AR bREI tape Pl el r e T oRPEa Tich
conpletlon of recording operation, a rotational speed swtching error
shoul d opematdoa,t theheepdésgneé afwobieleREigingdalin a ecer@ednparitugisi ng
next recording operation or reading operation. The present invention is

nmade i nJétewisrated BPoviee MEMMIHIRE off RB| £1¥naBNith hafe fekdridedopaet!, t o
provide an optical disc apparatus which stabilize the waiting state after

per for %gfewcegggg tfna{hgf‘t.t;étﬁ]gista Wik BOWE-alc g&%ﬁaagagtatgg o’ §¢or di ng

e as a an reall |zat|on o] W |ng of
rotation 2004 DI SCL.OSURE OF | NVENTI Accor di to. the
b eaent SPRVASLEERO 2@?&5 &% Ehg bR kP esgy PRSI GRUE L OPSEAT

performs recording or reading of data by |rrad|at|ng | aser |ight fron1a
| aser prekppebade an optical disc

‘) 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.



and V\:hl ch conprises a control neans for performng a play cont rz)l }g(y%
makes the | aser pickup follow a track of a predeterm ned area f 004
optical disc after recording of data iss conpl eted, seek the head of the
area when the | aser pickup exceeds the area, and repeat the
above-described foll ow ng operation and seeking operation until a next
command is issued. Thereby, the waiting state after recording into the

opti cal hr8EB6s6RM B PhePhtidgd W thout increasing the recording time as a
whol e. According to the present invention, there is pr ovi ded an optical

di sc apparagus i head_ of the above de d t_the
nei ghbor hoo%c%?r$ﬁ%gp§8| ﬁq’t?h Rir&i &% h%nY%%B‘}'?ﬁ'hg %r afi Oﬁllsldze(?rrp'-flgt ed.
When the optical disc apparatus restarts the recordl ng operati on |t is
possi bl @PErFHbddscrappanatas Whiseh per herhe feasr dimgeos rending et
recording is to be perforned, thereby resulting in reducing the recording

time asby iviraldéatAagol asag tightheron estaset piedupoontd lar epticpiodisied an
optical disc apparatus provided with a detection neans for detecting a

ConseCLaﬂd/%n&eﬁ%éﬁgr%ea PRI AL ReBhS FOPHWRMS DR a pTER <P ecor ded

for a constant period of tine on the optical ‘disc or a consecutlve

ded d t d f ft
when { MEAISBAREE SAID LR 2R b PR FoNEVF Sie e i eEORE EPhiREL a8y
the control nmeans controls the | aser pick so that it _should performa
hol d t rdc khBPRHLGRE dissh3EERE wq%m%@ép drEa bt cPRPLRECEonseehitive

non-recorded area instead of perform ng the above-described play control
")vvhen t hmad 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 eptical
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
optieal disc aéparefus provided with a detecfiori means for

detecting a consecutive recorded area where data are continuously



|

detection neans detects the consecutive recorded area or the qppspfgt' ?
non-recorded area. Thereby, the waiting state after performng reco iﬂw
into the optical disc can be stabilizgd wi thout perform ng the follow ng
operation of the |aser pickup. According to the present invention, there is

provi dedeanrdefit fogl adt6hs tpparpétifod Mgl baetaenbpelcAEaassPesf 05 a
control of switching of rotational speed of the optical disc at the hold

trackin j.Lizat i e i i of ati onal _speed
t the ROTaCrEEye ROR-SROkALAPLECE et AL Ik Yol PR 2 o
vided an . opti.cal disc apparatus in which when the detection

th i
rre::g Ir%@ﬁ%%%gt PE&EAPR yhi? Ehgchasas RECkue iscHRENINE tAeddrarRE ar ea

or the consecutive non-recorded area on the optical disc, the detection
means i fhethatprodebesningd sarée, dandctilm. coiftarcdbymearts icomosdisbltché o
respond to next conmmand issued from the host conputer immediately. 2 ( F E

B 2004 Dasdccpichkuyy $6 thatpiesshbullavpelirerm hhebed ¢ rAtRYhded nd viRs hod
for controlling the optical disc apparatus which perforns récording or

di : i Lat | I i . tical di f th
| oer e dAYY retbided 100 G5 Th 1ol IR naP L E R ded Sl | e
edeterm ned area on the optical disc

pi ckup follo tQ@ track aof th t

after r]&?&reﬁwé’ OPE&'}PMQ Egﬁpgg?gﬁ, degekiPed Ml Nt Mhen hen the
| aser pickup exceeds the area, and repeat the above-described foll ow ng
oper at it esitdon means detects the consecutive recorded area or the

r‘) 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.



t he. above- descri bed seeking operation until a next command is ils&uelB 2004
Thereby, the waiting state after performng recording into the optical

di sc can be stabilized without increagi ng the recording tinme as a whole.
According to the present invention, there is provided a nethod for

control | i ngArkerdphgcad tHeseregpar ahventionhi tetdésheas idwl armethsqgat t he
nei ghbor hood of the position where the recording operation is conpleted.

When t heopptdditr i Sih@PRARAL Y5t L 851 ar&fi]ée ggpr h%%ft%ngwmﬁ%ﬁ ath OProlhs! S

possible to nove in a short tihe to the e area wnere the recording

istob mred, ther.eby resulting..in reducing the recording tine as a
whol 0. ReSSFaRhE Tk RetSiBR oA VP i d S LSBT o} FOBE PR HER Tor
controlling the optical disc apparatus which detects the consecutive

r ecor detPated! He fagmatheel asmX imivtium andewbighdcomprises orle ahtrgeri od

of time on the optical disc or a consecutive 12 7 FEB 2004 non-recorded

ar ea whetrep nehdaha malees ethedddidfey picRapt a1 1esy | e @fraddkTeotn #ke first
step, when the laser pickup is following the track of the predeternm ned a

rea, angheditEdmgidrareatbe i egt&as&i Q9s& ra%{@r GRRY agp VG eOL ded area

or in the consecutive non-recorded area In the secon p when the

ot ho SR R S R RO BrRG wodf HE 16PER TR et ding
'nto tQ: € area, and repeat the above-described following operation and
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



optical disc can be stabilized w thout performng the follomnngz BQEEQF%ME
of the |aser pickup. According to the present invention, there is provide
a method for controlling the optical disc apparatus in which the rotation
speed of the optical disc is switched in the second ste Thereby, the

st abi | i nan-recotrdelea seh ttirRgnefa41d gg_-'bog@éorcfgg%ra% ﬁ%?%ﬁ%%?%%?&k' ng

can be realized. According to the present 1nvention, a

' ' ' i n whi ch_when receiving
met hod offof 168Nt e B9 Lhe i gal  disc apparatys in >
next co%f‘franldlﬁv\m I ghglet gg%fﬁn% ?%é%‘?beﬁé&iﬁ iggei‘e%bctf}ﬁiﬂdli f?tllés:tlrig the

' non-recorded.area jn the first step,
fg? Z??ﬂ%if’%‘gh F#edﬁ%ﬁ &Ledetrmied area, pasdi phécho peaspams tthe hexd
command i ssued fromthe host conputer imedi ately. BRI EF DESCRI PTI ON OF

- . . . . . . . 7 FEB
W NG 3 igiRg in ithe densscutiiagr amcolidestt bakhanert I8 €ROSESASLE PN Je
gﬁ@ﬁ 7 the %gfical di sc apparatus according to a first enbodlnenttp nt2$
pr esentnomvsstorated Eirgdr £n %Hessécéﬁ@\@t!@' ﬁhbblﬂ.}ﬁ% Eg%gguﬁgﬁ?o E(facrc? gd
the optical disc apparatus accord;rg to tte'I:rStrgtiﬁglthe S ter
resentardyvgpt 4 i -3, _flowchart illus . _
Ito he cc?rfpﬁhefg?o%w%F orliescorg:llﬁ’ge ;ﬁ)?lgcﬁggoﬁﬁge‘{] e Bpt-F APt e id &ﬂp‘éﬁ@tf{MSt
the first enbodi nent of the present invention. BEST MODE TO

accordi to .
EXECUTEQ%ﬁE | NVENTI ON  ( Enbodi nment 1.)

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



Hereinafter, the optical disc apparatus and a control nethod tlze?eroEB 2004
according to a first enbodi nent of the present invention wll be described
with reference to the drawings. Figure 1 is a block diagramillustrating
the construction of an optical disc apgparatus according to the first

enbodi methe Afptikey1 QL ESE i ntion. In figure the optical disc apparatus
13 is provided with CPU %Pé?ﬁ‘)ﬁ(f ° REFBA Bewv fiamsdodmbodémederogivguit 4,

an EFM \@}%&éiﬁﬂ% rocessing circuit 5 a laser control circuit 6, a
| aser pickup 7a, a“ﬁﬁﬁﬁrp drive part 7b, a notor 9, a rotation control
circuit 10, a.velocity swtching circuit 11 and an interface 12. The CPU 1

is a central F30Uemet i6 @ ddesaiagtunint uairal i n6ORELOLS .t he .EFM encoder
decoder circuit 4, the EFM wobbl e signal procl:IelgsieEr%% %E’Ffﬁ%f‘og, oth&henser

cont r ol opticailt désanappheathkests, 904 8 performrecording of data
into the optical disc apparat us BOg%gggSr%Oa%i%ﬁq ngtStoFmEQEiémﬁn@nmfhthepti cal

di sc apppeséns Snydiei®AM 2 is a random access menmpry which can record and
read data. The ROM 3 1S a read-only nenory which can only read data,

wherein a w‘%ﬁ%@ and t?i | i ke by which the CPU 1 executes instructions
are store The ( Bgft BWFBEFFeblllum&taitrignltheeageglg{;igﬁcgflgérctiﬁé:ui t 4
at a,

recei ves %Ce(%r.di ng data fromthe interface 12, converts the
pPle€tion 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 cgntral arithmetic processing unit which
controls the EFM encoder decoder circuit 4, the EFM wobble signal

pProcessing circuit 5, the laser control circuit 6 and the like to



then outputs it to the EFM wobbl e signal processing circuit 5. %Jrfﬁ@r 2004
t he EFM encoder decoder circuit 4 receives data fromthe EFM wobbl e signal
processing circuit 5, converts the datg, then outputs it to the interface
12. The EFM wobbl e signal processing circuit 5 swtches the velocity of

t he optipeatkfdimscd-dydigontabldatag inte thkooptycadi dide ngpparacus t8 ldndn
receipt of an instruction fromthe CPU 1. Further, the EFM wobbl e si gnal
processi Agaging Wit D Hftla) e dittihd 'b%@ﬂc'&@ qEEM sggaQS{:uQeQQdefhélﬁmLt 4
or the laser control circuit 6, perfornms D/ A conversion or A/ D conversion
to the ta, .and then pu It to.the |laser caontral cincyit 6 t he
EPM enconel® dodaaaen app@ibhiont RisHmar TEre Rt phrd drtpa tnd
processing circuit udges whether the signal read fromthe optical disc 8 is
an EFM ftghal & andeadtrelyamemogynvharhcrag wnly xead rdptea « phargsat i ckup
7a and the pickup drive part 7b so that they performrecording of data

i nt o t hepmpirarebndi the dpjies dyushchrtheatding ekedatasfimen tuet opis cate 2 7
FEB 2004 9 disc apparatus 8. The | aser pickup 7a perforns recording of data
into theptdgcal disc 8 at a recording power, and perfornms reading data
fromthe optical disc a reading power- The pickup drive part 7b drives the

| aser pickup,,/7a.i e.radi di,rectj o he. optical disc 8 .The.notar 9
Forateb ¢ he s ol (R0 W oeBRb8Ra} aF1 OR) eifiodi dodrrt 188N r ot s
the rotation of the mptor 9. The velocity switching circuit 11 switches
the rot 4t¥eralves gecargingiiatpreom the daterEpcgi 14 nGoBNSEASIYRR EAER 1 0 t he

not or
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 pa-rt 7b so thatﬂ they perform recorc.l“ing“ of data

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



rotation control circuit 10. The optical disc apparatus 13 and 2t‘pe|:pﬁlzy_gu4
conputer 14 are connected with each other through the interface 12.

the operation of the optical disc appasratus 13 and a nethod for
controlling the optical disc apparatus 13 according to the first

enbodi nehiscofppAtapues@nt Thevéasesrpivkip Fe Hestorbedrecedinge fogaiteal
disc 8 is inserted into the-optical disc apparatus 13, the CPU 1 instructs
the rot dhnitentEenipiicadl Basict 8 Ht at Feamadidd pohbM, Wwha | wersichial reaasessi ng
circuit 5 and the velocity switching circurt 11 thereby to spin up the

mot or 9. T a Lok { r g adi I d t opt | di sc
8 theregf ggaénZ?g?eg?%eaéﬁzg?%ngﬁg%ﬁﬁEﬁ:égﬁg%gpg&g#)t égligﬁf P%%gﬁbity

the reflected |ight nd the RF signal ,(EFM sigpal) is delivered the EFM
wobbl e SFgN&I Rﬁ’%&e@sgﬁ@‘v@?r Egﬁl ?%P&%&HH hé mg‘iﬂe &GRS deFpELLPNg,

Figure 2 and figure 3 show flowharts illustrating recording processes in
t he opt pEathei cpt ipphréiss 83. Thee mORYrl 9contatkes 2he BEBigeld4disc Bhose
processes directly or indirectly when nothing is particularly specified in

each propessotolheotadibactoROrdT irciiBanso e rd1coRhedtotdeion be ORY 1
controls the velocity switching circuit 11 through the EFM wobbl e signal

rocessy Igf C Uk I, . L L gur | |
Dopar st ToogE "¢ the velbl vl FroR HY A1 KBl L AN EyErchll il ot foaty )
' tructs the |aser cqntr%g rcuit whereby

t he host 14. Th U1l] '
Lhe out TRASDPH E06 APRICHOVEIST & DNt BTiBE 70 iRt iy To Ehe iotor

') 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



pi ckup 7a into the optical disc 8 |In step S2, the CPU 1 nekes the EEM 2004
encoder decoder circuit 4 receive the recording data fromthe host

conputer 14. The data converted in the EFM encoder decoder circuit 4 are

recorded into the optical disc 8 through the EFM wobbl e si gnal processing
ci rcui t thostehe grasessesnt rdiresittlgui tos, bmithtdutlyaserheum cknpthshgp S3F it

I s judged whether the recording of data is conpl eted, and when the

recor di pareficiiaha1ys speitiifiddntin (d-IPIPESSSS St efrne? {81 epeat edntan the
recording of data is conpleted, the |laser control circuit 6 is controlled

SO as t | 7 readi ower .at_.gtep Then. the
pl ay reg‘Fa %@tﬁc%%gg%@%ﬁ)gﬁ Hglﬁgtﬁgﬁgg ctoﬁ%rf)gge&%ivcﬁ}@ﬁ ]%Y %SF'F‘S&F‘{We
track of the optical disc 8 as it is continued. In step S5, the tine

i nf or mafERUPE hhi ERrPYghnEhe BFY woklehe of Hpalo BTQReINLRG el B R 05 f r anes
IS preserved in RAM 2. By the wa "tinme" such as recording conpletion tine
accordi ng tolIthetdp r&lt shownFiE BigGfd 4, tlenbediinedt dieenapparatasde3whi ch
can be obtained fromthe EFM signal in the recorded area or fromthe

wobbl e stgpes redcrdd miPof 'RAY B8% e { 88 d'¢n8PFhER ofll SFom® thie h8k§0 has
a significance as a location information (address) on the optical disc 8.

By the | I tpl S A Sj oht.ai n t he. absaql ut.e val ue..of the
tinme co%@x ?1\5\% J‘teqh'e vt'\roﬂoe;ldeﬂ{];iolanjalfgﬁl&%nseqﬁl(?nﬁraesce(ﬁ eodlqcaéjoela,cﬁmlust p%ési bl e

to obtain the relative value of the tinme code. However, the absolute tine
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



(absol ute address) can be cal cul ated by adding an offset valu f tt}ﬁ l'ti me
code obtained fromthe wobble signal to the tine code (recordi 5EB 0
conpletion tinme) of the location at which recording is conpleted. The tinme
which is to be added to recording conpletion e is not required 10 frames if
t he | ocatibhadimentwineahs rieignr dodg wihd.chongt bearb tichedérpnddie BRMefignml t i ne
information PO are apart enough fromeach other so that they can

di sti ngyi thedretdrdt@mreh okt fiém itidoRepbMeldiRindinehethé ndnRedcoraamnd
from. the host corrput er 14. Wien a command i ssued fromthe host conputer 14

:Mst Lecﬁﬁlgafpﬂ tﬂe gp&c.ggfi%ls% !% he I'%eé(iscphggea%%ﬁﬁlkggaﬁv\%%ssg lo’@ﬁq_c?ﬁ el y

a SETri és of " processes ere no conmand is
received, it proceeds to the step S8. .In_step S8, the signal whi th‘ihs read
out frdrﬁﬁ%eﬁﬁ{qncdladdd“eﬁ‘)805‘ytf1ﬁe095§§@1p‘|’1b¢(‘6p87aqu ey We¥ed g Yhe EFM
wobbl e signal processing circuit 5 after being passed through the |aser
cont rolit dbrimpds=sGibIEhen, obimiEEMennixd butse gadlepe bddsstageciadrifrd@nZ 7 F
E B 2004 judges whether the inputted signal is an EFM signal or not. Wen

the EFMp Ghghlé $i80k1I IPehbatbd Orddir-dddhrelhlia 8¢ poals ip1ects sbitg idi r cui t
5, the data regionread by the Iaser pickup 7a is in the state of

ol ear o™ nagaﬁ%?-geb%%i&%?éé %1%% ' ohigE PR éla B EhePlaBRVEATE L jed
in step On the_ot her han whn nEFMS| ISI ttedﬁéoth%EFM
wobbl e @l"’@ﬁ’él‘ltﬁr%‘é‘é%%?'ﬂb @ O§ Fascuipkedvaa %ﬁy

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



| aser pickup 7a is in the state of data recorded, and therefor%,T FtEI$e2004
wobbl e tinme counter stored in RAM 2 is cleared and the EFMtinme counter
which is also stored 2 is added in stey 510. In step S11, it is judged
whet her the EFM time counter or the wobble tine counter is larger than a
const antd 4SR WiEthghe the dapaitahsdonil 1§ pReFFYuSIENadoPEINPR - ROM 3.
When both the EFM tine counter and the wobble tinme counter are |ess than
t he const antWhen tdheNEFM sigsajl utigetbt dngpudpedl 2oi the hEFM twahblienfsdgmatli on of
the location which is being read then is one that has passed N2 hours

since t heddessiieairbaitesprdiadats r69ibh etadh bihenki MRséPfridratd on is
control [ ed separately fromthe EFMtine counter oOr the wobble tinme

count er .. .Thi | V] oy ed. i as |1 . Wien N2

hour s h%&e%;cgggsd&%égég rh%ﬁ%%cr%s%%ng?%%&r%gg g5 ﬁ%gpr‘?lng%e PR Fiser

pi ckup 7a seeks the |ocation which is the sum_ of recording conpletion time
and 10 Frored iR Bp¥plsis clearedtinhdhs sipbbd enddime cpp@kerRwhdGhs iFave
not passed, it returns 2 7 FEB 2004 1J step S6 with keeping the play

oper at i ahsoTatopredcensBAMoR isepdded- ti3step $B.are repeated until the
wobbl e tinme counter or the EFMtine counter becone |larger than NN hour, or

next conmandnf tB& ke AASdnE P MNEE anl AFkSsigpat t 8. inhifttdd @b eperaipon is
continuing in the processes of step S8-Sl12.” Because the processes of step

S, 519 @005 @1 GrAPRER Lk iy e 6208 MR A U ckd houRd (3o
_.|nned|a£§gé} 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



even when detecting the consecutive recorded area or the con utive
non-recorded area (step S8~-S11). An exanple of the processizgccffEBt 12804
command i s recording processing of datia or the Ilike. step Sl11, when EFM
time counter or wobble time counter is |arger than constant value N, the

time i nfsdrepaiSibowikh keepliag thecpflirgnoperatijonted at step 514. In this way,
It is possible to detect the consecutive recorded area where recording

state I's caqid %;H‘i?%sfs%rs 3rCcaRehans~nard QhPlsel iR NMer@h+dat 86k id the

consecutive no ecorded area ere no recording state is continuing for

const an L.od: ' | b 4 ST € 1 the | aser, pickup,7a seeks
Che | oo SePBAEPRiRE etk on BiG =ik 308 oPUR kR Fer 976 1 Adr Y BAl NF T e
above-described area. In step S16, the hold tracking processing is

per f or nBRUAr PhdedtComMeRdofreRcthe r?@sitnFemBﬂT-?énlg Assrpoputied.; The
obvious that the recorded area and the non-recorded area are not m xed
with atp2ay éper8t2684isdcbheihatayi on dhet peotesBesnbgr BREpOBCPETRO) /2,
whereby it is possible to performthe stable hold trackin In step S17, it

i's | udggdc it hele el dse N8t s£oTENd 59k 9&3156%gfég%att%afeihstﬁe“.ext
out an

command, the proceSsing of step S/ is carrie he prdcessing is
conpl et I ?@ﬁﬁ next . nd..l s I ssued, the d tracking
process‘?%%e o‘?h%{]%pﬁégﬁG 'S %%%tf%ujé%g%gr?i FStneeR({}Doé:)o'rm’a%dlﬁ spcl)sé%{}geljf %ﬁrt her,
it is possibuf to switch the rotational speed_of the optical disc 8 if
necessaP¥PHET HE & RHOR88SHg9 RIst8F aapmand (step S7) immediately,

even when detecting the consecutive recorded area or the
consecutive non-recorded area (step S8~Sl11). An example of the
érocessing 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



this location, the recorded area and the non-recorded area agﬁTn?E Qﬁmﬁd
as described in the above, therefore, it is possible to swt @
rotational speed stably. As shown in tiae above, in the optical disc
apparatus 13 according to the first enbodi nent of the present invention,
it is possilsication el ithe iigealindormigirnad¢Rilmg0)i ¥2nowhereblsipods bl e
reduce a track blank occurred due to the influence of the RF signal by the

pl ay opeioaisi®le wbeF)éb}Eo&'fnetWéi ktaplet Rbedatt&ckifngcording into the optical
disc 8 can be stabilized without increasing the recording time as a whole.

The said is ﬁﬁ%ggﬁﬂé’ly? E%rj‘fsoﬁgitiggd%tpé &S EhBge0]s ’Ei%e' t Lhfidnd B REESENCE

of RF signal si dnal’)’, cting the non-recor area continuifg for
a const ant riod_e or .the recorded area continuing for a_constant ggriod
of tineo8f BRENOSPRES| i8i SchaFhaFammang. wER PRACCERMPACBDI SCSPoRAl 15
processing circuit 5 and the CPU 1 operating as a detection nmeans, and

per f or ncagraedoputt andkthe precessiekiin @mpleERd.00an1thehease where
above-nenti oned areas, when recording operation into the optical disc 8 is

conpl et adxtotommend i« nox Gayaed, byhaakd W rackinsf procekednpgebEostephe
pl ay operation without perform ng a hold tracking, seeking the recording

COMp! et 59 L8cabhPIdED HbEN nExCCasiithd S NSt area and making the

constant area perform ay operation again, and keeping the operation
onti ] 1o SRETRAS, |5 S2SHSe D! S5 2 LR B kot BYPLy Lhe! o
) 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



rotational speed by performng the hold tracking processing in_the
non-recorded area continuing for a constant period of tinme or 2He FERQgpded
area continuing for a constant period f tine. By the way, according to the
first enbodi ment of the present invention, it was described in step S8-
S11 and tihe salspreSineri ibnedaarsaen tvhenEffdcordd neo Werfatdlor henv®bklhe ti ne
counter is larger than the constant value NI, a stable hold tracking

processi ics1 Reskogngd ak catq e st [ ) ./2in
step Sg%fl and in step Sllzbm%%@ Hodv\zg\r}:el-fra,c %quaé%%%g%%i th lﬁnég%gg &n

operati t | 0 the location of tine.information PO whe

r eachi nggtn %fgaﬁgcéa&{%‘%ﬁ% \ﬂtﬁﬁ% EM 1A Pglgé’s%eﬁﬁtﬁ%f? PEePEREOTRLRY @ Hald
conpletion tine (step S12--13) until next command is issued w thout

per f or ntRgCKRBINOEGEKARBKItRG Piasexskingg completeion aleeaisicamt (BY pawhepeat s
the play operation in step S6 and step S87-S13, and the location of the

head of ekbeedirq e ddrestoptt Galeadafd Making It e ReAs: dnteapbayp@PL6akhi ON i S
not limted to the location of the time informati on PO, even \/\Pﬁzlen t he head

2 7 F 1Bn@ ' ngj t | ‘
recordi ng ?gﬂa%gon%‘?g?gjfﬂl ?éagf;, dﬁ%??%ée%ﬁ? @Eeepgéﬁié&tg%]% q?%%fﬁolﬁ%lxt

tracking. i rfor t the location of, the tine ipformation (P1+P0) /2,
but it ‘?%&'Igarll @ I%ni%%an%‘l ewh%rrﬁ'cnoslf‘g’r‘fb%,lst r%@]a%qeé{]'hol d tracking
processing can . be perforned at the location which is a little bit away

fromthe tTHEReF orHatioPQasiii® t2, repldrpy thresprbibizahion sobeher ned
at the Iocat.i on which | ocates between the tinme information PO and the tine
yinfor metdtatienal fpeefidre periformiogt tlve hatl dvbi-abkihe prdakssing 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



tracking processing of step S16 is perforned is not limted tp-t
| ocation of the tinme information (P1+P0)/2. APPLI CABILITY I N?KIDFJE‘?R‘ZD%S

descri bed above, the optical disc appasatus and a control rnethod thereof
according to the present invention are suitable for the optical disc
appar at @ge\/\/ﬁﬂ-’@ﬁ pér fbr reigbborbpnd of thealeoerbion wherebrecopdinal idi sc.
27 FEB 2004 17 CLAIMS 1. An optical disc apparatus which perforns
recor di egmplletedadi ng of data by irradiating laser light froma |aser

pi ckup onto an optical disc and which conprises a control neans for

performng rg vFHsaé{eQQPi%QAi %@% %‘gkeéhé Enb 3Rl 9&&&%@ ag;éa&foﬁﬁé&k of a

predeterm ned area on the optic Isc after recording o als

conpl et ed,, .seek the head qf the area when, the | aser pjickup exceeds . the

ar ea, aﬂg Frb?)gQFaFHBHa‘Bg\F&ed%%E‘Pi b‘é’g‘”ﬁ?ﬂft’cﬁﬁ r(ﬁ’ld'ﬁér)a?#oﬁnﬁfnc}t tRETEK ng
operation until a next conmand is issued. 2. The optical disc apparatus as
def i nedai examiil@.1 Forvmisfianashethesdalfle heldrtadking praeesgiggismmood of
the position where the recording operation is conpleted. The optical disc

appar atis @ flafrigtedti thel aboation whitinid an1wkitge bhersway frawvitirs a
detection neans for detecting a consecutive recorded area where data are

cont i NUoLRL Vi HRANASS Q'i:1+§'0§9@§t§@toﬂfg;9€%3%r5éé@s ti@g%giefio (?dii sc or

detecting a consecutive non-recorded ar e no data ar corded for a
const ant riod of.ti when the | ase icC is foll owi ng, the ack. t he
pr edet e‘—’f'tm%ri]?d?%?% _:Lon q\rehz\_'\é% I].oca%esaﬁe{:,wgen ls:"H)e tlme 1n90rmgtlon 1;({ and

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.



and the control neans controls the |laser pickup so that it perfznqrr!:gsh?ﬁ[ﬂ
tracking in the consecutive recorded area or in the consecutive
non-recorded area when the detection means detects the consecutive
recorded area or the consecutive non-recorded area. 2 7 FEB 2004 18 4.
The optical dick apparatus as defined in claim3 in which the control
means perforns a control of switching of rotation speed the optical disc at

the hold tracking. The optical disccappagatus as defined in claim3 or
claim4 in which when the detection neans receives next conmand while

detecting the S i r or 1. 0 j V. - recqrded
ar ea onafhe op?@gaﬁﬁg%%%? ?Eggdgggg??gﬁsdggégi;hﬁggﬁéﬁﬁs ??é?%%é c?an

i mredi ately., A nmethod for, controlling the_agptical disc apparatus which

per f or mEePé&BBd?r?&aGP by daragioting: tassr Aiohd Bemg 12aseF LR °BKLo t he
optical disc fromthe |aser pickup and which conprises the first step which
makes t Bs ¢pbirabidikgpafidiwhdwh hemprasés tsheoptedétmeanshddrapenfonmi he
optical disc after recording of data is conpleted, seek the head of the

area whanpth¢ téseroDiwikith exdleaefthd Nastrepickip F6Re3W hAh€rack of a
above-described follow ng operation and the above-described seeking

oper at | BPe Bt bim o8 s OBIPRle (Gt {381 AY sca r10F FERIMAAIPLCAALEO LI NI

the opt I'sC apparatus as Fnclarm _ _
area 1o ke YRR £ DR PO LR EL S S pesprd a9 gpsLati on
‘) 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.



The nethod for controlling the optical disc apparatus as defined in claim®6
or claim7 which detects the consecutive recorded area where Adt & E& @004
continuously recorded for a constant pmriod f tinme on the optical disc or
the consecutive non-recorded area 19 where no data are recorded for a

const ant? per i cEh®fortigal dicke apparatust g, defigned hin |ebeim @ diuphisch
followng the track of the predeterm ned area, and which perforns the hold

t r acki ngHencoherod neagist p¥ELoF RS &f 666t A6 E D Ofwich Ry OINESEM 1€ speed
non-recorded area in the second step when the consecutive recorded area or

the consacie/eprigan’ aggeded aheankialetaekefgln the first step. The

nmet hod for cont I ng the optical disc apparatus as defined in claim8 in

whi ch the rot ee the optical disc is switched in the second ste
10. The’rret ho %ﬁﬁ?& %Pﬁﬁgapﬁérﬁﬁpﬁcéﬁ HF§&“§Sp&PaFg§ 3 8&fined in

claim8 or cIa|n19 i n which when receiving next command mhlle det ecti ng
t he consdadm ¢einecebidedvherdie dekeaivimemaanse reveivescoedtdcammanidn t he
first step, the detection is interrupted inmediately. ABSTRACT The

pr esent whii¥enfiébact Bhqtigse consecoptivearedbgeaPppéaldis thecBoas et IPand
the like, and the invention has for its object provide an optical disc

appar al Hentheebrigd’ 4o 198 P! GhERbLoN dit WAL heNGUYRA R { fbans

recording into an optica di sc, reali zes e stab I zation o
SWItChlngterrup S naéeéé%tlon 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



Further, the optical disc conprises CPU (1) perform ng an adm giptgﬂ?i@p
whi ch nakes a | aser pickup (7a) follow a track in a predetermned a ‘“‘%)n
the optical disc (8), seek the head ofisthe area when the |aser pickup (7a)

exceeds the area, and the follow ng operation and the seeking operation
r epeat edwhgiie Inqg dadba agenwererded fosuadconstant period of time in the
first step, when the laser pickup is following the track of the
predetermined area,

and which performs the hold tracking in the consecutiwve
recorded area or in the consecutive non~recorded area in the second
step when the consecutive recorded area or the consecutive
non-recorded area is detected in the first step.
9. The 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.





