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24 NOV 2003 DESCRI PTI ON OPTI CAL DI SK DRI VE AND METHOD FOR CONTRONJWG(03
OPTI CAL DI SK DRI VE TECHNI CAL FI ELD The present invention relates to an
optical disk drive for playing or playing and recording an optical disk,
and a nethod for controlling the optli cal disk drive. BACKGROUND ART There
have conventionally been known optical disk drives for playing or playing
and recording optical disks such as CO-ROM (Conpact Disc Read Only
Menory), CD-R (CD-Recordable), CO-RW(CD Re-Witable) and the like, and an
exanpl e of such optical disk drive is disclosed in, for exanple, Japanese
Publ i shed Patent Application NREJEHILPTTON20687. This optical disk drive is
provided with a spindle notor as a notor for rotationally driving an
optical disk when perform ng recording/playback of the optical disk.
Control of the rpm (revolutions per mnute) of this spindle notor is called
"spindle servo". There are vbreeaki DUSKalRBYE Ndl e servos as fol | ows:
WOBBLE servo utilizing a WOBBLE signal which is read froma blank optica

di sk by an optima NEwHep; FéEMeaRroLING bprngaan DEENM DREVght to Fourteen
Modul ation: 8/ 14 nodul ation) signal which is 2 4 NOV 2003 read from an

al ready-recorded optical disk by an optical pickup; and FG servo utili zing
an FG (Frequency Generator) signal detected froma Hall elenent which is
mountred it clahe peisgipni ty the spindle notor as a neans for detecting the rpm
of the spindle

The present invention relates to an optical disk drive for

playing or playing and recording an optical disk, and a method

for controlling the optical disk drive.

BACKGROUND ART

There have conventionally been kﬁown optical disk drives for
playing or playing and recording optical disks such as CD-ROM
(Compact Disc Read Only Memory), CD-R (CD-Recordable), CD-RW (CD
Re-Writable) and the like, and an example of such optical disk
drive is disclosed in, for example, Japanese Published Patent
Application No. Hei.1l1-120687.

This optical disk drive is provided with a spindle motor as
a motor for rotationally driving an optical disk when performing
recording/playback of the optical disk. Control of the rpm
(revolutions per minute) of this spindle motor is called "spindle
servo". There are three kinds of spindle servos as follows:
WOBBLE servo utilizing a WOBBLE signal which is read from a blank
optical disk by an optical pickup; EFM servec utilizing an EFM

(Eight to Fourteen Modulation: 8/14 modulation) signal which is



notor. The WOBBLE servo to be executed on a bl ank optical di sk2 Ar0Y H80EFM
servo to be executed on an already-recorded optical disk are used for
controlling the spindle notor when the spindle notor rotates the optical
disk at a constant speed. On the othee hand, the FG servo is switched from
t he WOBBLE servo or the EFM servo when the rpm of the optical disk should
be changed while the optical disk is rotating, and it is used for
controlling the rpmwhile the rpmis changed. Hereinafter, a description
will be given of the control operation of the conventional optical disk
dri verehdnfirbmchangesec itig-rpovofled hepspral| @i g0ty ,am dpt e le reeinclena;
flowchart shown in figure 6. In the flowhart, an initialization step to be

carri addost kepedi atel yzafidesan SFar {Fdqusueh Gendfamar)atd ahdlor
controlling the spindle notor by the FG servo, will be omtted. It is

assungdtbhabd betr& HAEL coPagEnt e cPM Dimdditeptirc alhe diisdd it Kept
constant by the WOBBLE servo or EFM servo. Initially, a target frequency of

the Fenei §PhdLOIMEEHPNGSs NY mahl €8¢ ddBd s Al atd dBteR $§lingBed the
calcul ated target frequency is set (step S61).” Next, the spindle servo node

i's swhbehed firRE OB YBBEErE LY OpOr e k&du el Véh 1P Bi&lf@ﬁ@id’ﬂ dssep S62),
and the FG servo is executed (step S63). Thereby, 24 NOV 2003 revol ution of

the sphldige BERI sdSvRCES! 1S %f@cﬁecﬂ%ﬁ'aﬁ{ af1§% a dyMRI D AR TR GRta T PM

hbxt it 1s checked whether the splnd e notor has reached thé target rpm

or &Wena]%%eumlﬁolpfcérﬂer&@.l hsgygt 1%%%%@%'@# ? it (step

564) . spi ndl e notor has reac e target rpm e servo
IS motor rotates the optical disk at a constant speed. On the other

—

v\) hand, the FG servo is switched from the WOBBLE servo or the EFM
servo when the rpm of the optical disk should beé changed while
the optical disk is rotating, and it is used for controlling the
rpm while the rpm is changed.

Hereinafter, a description will be given of the control
operation of the conventional optical disk drive when it changes -
the rpm of the spindle motor, with reference tc a flowchart shown
in figure 6. In the flowchart, an initialization step to be

'”) carried out immediately after start-up, such as preparation for
controlling the spindle motor by the FG servo, will be omitted.
It is assumed that, before the change, the rpm of the optical
disk is kept constant by the WOBBLE servo or EFM servo.

Initially, a target frequency of the FG signal corresponding
to a target rpm is calculated (step S60), and the calculated
target frequency is set (step S6l). ©Next, the spindle servo mode

is switched from the WOBBLE servo or EFM servo to the FG servo

(step S62), and the FG servo 1s executed (step S63). Thereby,



returned to the state before step 62, that is, the state where CQ"N[‘N"ZUU?
carried out by the WOBBLE servo or EFM servo (step S65) this way, thé rpm
of the optical disk s changed. As described above, in the conventi onal
optical disk drive, since the FG seBvo is enployed when changing the rpm
of the optical disk, the tinme required until the rpmof the spindle notor
is stabilized when it is changed can be reduced and wuniformalized. By the
way, the WOBBLE servo to be executed on a blank optical disk and the EFM
servo to be executed on an already- recorded optical disk are carried out
on t revbasitionf of shgnapindhéchoterreadateoherdiccdpey cdgceharatsdan opti cal
pi ckup. Therefore, while these spindle servos are carried out, tracking
ser vaciatdntkiengaageasepmbealiesii t tédifr checked| ehsthérttiee spindie pickup
foll ow grooves formed on the optical disk in the direction of the radius
of t hetept haal rdaskedatlef bangetigrgmer oo hot, nekitiee thesiagesf BWeand ol | ow
the grooves in the direction the rotation axis of the optical disk, nust

be caighad eBtaihadt feomotNentabhaélopéntcalsteyi£®)) howdven, the the state
where the tracking servo and the focusing servo are carried out, 2 4 NOV

2003 sphaqsRi MBk6rSREY¥Orésched t ehedt rgat t hem WOREE Essiatdie arelsFdv servo t he
FG servo to change the rpmof the spindle notor. Accordingly, even while

the rgRuiSeahaBUeHe thetbaserobeagtepnbr ) echdt aie | hehopitiand whekap fol | ows
the grooves forned on the optical disk in the direction of the radius of

the gpht¢ah diSkarried out by the WOBBLE servo or EFM servo (step
{n) $65). In this way, the rpm of the optical disk is changed.
- As described above, in the conventional optical disk drive,
since the FG servo is employed when changing the rpm of the ‘
optical disk, the time required until the rpm of the spindle

motor is stabilized when it is changed can be reduced and

uniformalized.

By the way, the WOBBLE servo to be executed on a blank
optical disk and the EFM servo to be executed on an already-
recorded optical disk are carried out on the basis of a signal

o which is read from the optical disk by an optical pickup.
Therefore, while these spindle servos are carried out, tracking
servo for making a laser beam emitted from the lens of the
optical pickup follow grooves formed on the optical disk in the
direction of the radius of the optical disk, and focusing servo
for making the laser beam follow the grooves in the direction of
the rotation axis of the optical disk, must be carried out.

In the conventional optical device, however, in the state

where the tracking servo and the focusing servo are carried out,



whereby the tracking position after changing the rpmof the spiadi &GYoZel3
is deviated fromthat before the change. For exanple, in an optical disk
where a recorded area and a blank area coexist, if the rpmof the optical
disk is changed in the vicinity of the boundary of these areas by using
the conventional optical disk drive, there may occur a change in tracking
positions before and after the rpmchange. As the result, the state of the
optical disk at the tracking position, that is, whether data has al ready
been recorded in the tracking position or not, nmay be changed. In this
case, thdespphitel seiwk isiriwidahad fgom dhee WOBPLENSSEVPi RE ERY SFEVA e
servo after the spindle notor has reached the target rpm and the spindle
ser voto nelye bEG oserumconteh@ngeb Itde mpsulaf Agei apdnffleclPtpds in  perforning
stabl e recordi ng/ pl ayback operation. Furthernore, since the tracking

posi tAetotéintbpngesverheitliee threpmpaf itshehepioedl ethet deses beamged, it takes
time to bring the optical pickup back to the tracking position before the
rpm shepged ansh ttle to@nisidli @i dkupmfidid opsotbss gobovhangomgethenr e he
optical disk to the process of meking the optical disk rotate at a constant
r pm i SpPpta T adidiediouhe Miatddthon efulthiengatdidsNEY 2B63ophidiaff déskies in
perform ng stable recordi ng/ playback operation. The present invention is

made e Seby echd1er @hpMerglerayiities pifakireehaagdnbashéorpint sfolbhect to
provi de an optical disk drive in which no change occurs in tracking

posi td hefhsesand afdwratcehangmahiate begoref tha opthgal disk, and a

met hod for controlling the optical disk. DI SCLOSURE OF THE | NVENTI ON
fm) For example, in an optical disk where a recorded area and a
o blank area coexist, if the rpm of the optical disk is changed in
the vicinity of the boundary of these areas by using the
conventional optical disk drive, there may occur a change in
tracking positions before and after the rpm change. As the
result, the state of the optical disk at the tracking position,
that is, whether data has already been recorded in the tracking
position or not, may be changed. In this case, the optical disk
drive may make an error in setting the spindle servo after the
spindle motor has reached the target rpm, and the spindle servo
may become uncontrollable, resulting in difficulties in
performing stable recording/playback operation.

Furthermore, since the tracking position is changed when the
rpm of the spindle motor is changed, it takes time to bring the
optical pickup back to the tracking position before the rpm
change, and the transition from the process of changing the rpm

of the optical disk to the process of making the optical disk

rotate at a constant rpm is not carried out smoothly, resulting



An optical disk drive according to the present invention conpr4se gor
for rotationally driving an optical disk; a pickup for readi ng2 3 @Dgn
fromthe optical disk, the pickup being nounted novably with respect to
the optical disk; a rpm detector f8r detecting the rpmof the motor; a
tracking control neans for perform ng tracking servo of the pickup on the
basis the signal which is read by the pickup; a first notor control neans
for detecting the rpmof the notor fromthe signal read by the pickup, and
controlling.the rpmof the notor on the basis  the detected r a second
Vi FEE

not dn cdAERculkbass LnopeEEArMANTi AjaPhe FRRPEIIRHEPIRMRACH PR BERs of
the rpmwhich detected by the rpmdetector; and a control nmeans. for, when
the rpm ofhe heresmnbrineentuiae iemadeoia HaLvardiicn gPove tesst1Rs or
control neans performa control for keeping the rpmof the notor constant,
and prabilegst bedt haskifny toat pbieabahe PePYhien ameORHRAd il FerdblTRe
pi ckup, and when the rpmof the notor is to be changed, the control neans
makiimg whiiehs econtanmgeopcconsr bh teankipgrpos it Eons LNRE2 U cBEESH| for
changing the rpmof the notor, and making the tracking control_ neans turn
of f dnaegtihgckhagrpmr v afh bpeipatkdpskhi ardthenepred sforierplerRhbERg
Therefore, it is possible provide an optical disk device which is able to
change bbeitam diBR.notor without noving the tracking position of the
pi ckup. Further, according the present invention, the above

DISCLOSURE OF THE INVENTION

An optical disk drive according to the present invention

comprises a motor for rotationally driving an optical disk; a

pickup for reading a signal from the optical disk, the pickup

being mounted movably with respect to the optical disk; a rpm

detector for detecting the rpm of the motor; a tracking control

means for performing tracking servo of the pickup on the basis of

the signal which is read by the pickup; a first motor control

means for detecting the rpm of the motor from the signal read by

the pickup, and cohtrolling.the rpm of the motor on the basis of

the detected rpm; a second motor control means for controlling

the rpm of the motor on the basis of the rpm which is detected by

the rpm detector; and a control means for, when the rpm of the

motor is to be kept constant, making the first motor control

means perform a control for keeping the rpm of the motor constant,

and making the tracking control means perform the tracking servo

of the pickup, and when the rpm of the motor is to be changed,

the control means making the second motor control means perform &a



described optical disk drive, the control neans turns off the tZaékNpg 200
servo perfornmed by the tracking control neans, after the nbtor rpmcontro
is switched fromthe control by the first notor control means to the
control by-the second notor control reans. Therefore, the tracking servo
is turned off after the nmotor <control is changed to the control which does
not need the tracking servo, thereby providing an optical disk drive
capabl e stabl e recordi ng/ pl ayback operation. Further, according to the
present invention, the above described optical disk drive further conprises
a foozmstirpleofnr cthangdmy fthve ponf ordhithg Metazsi ngndemabing the pickup on the
basis the signal which is read by the pickup, and the control neans nakes
t he ftoramsiirgy conttrell means [Feirfoofift hbef scaskhngseevvot € phekppchben t he
rpmof the notor is to be kept constant or when the rpmof the notor is to
be chéanigied.tHEheameaf drse beting dhatigeidng SWrare fiosesuidl L scppssébleutonhen t he
tracking servo is resuned after changing the rpmof the notor, thereby
provighdvgi N aropiptdalaldiddls kdeiewd ceapalice af abiantogchaege r ki ngmserfvo
speedily. 4 NOV 2003 Further, according to the present invention, the

above-hddefridhed topluic alovdingk tel teatiihheposbtponses Bhéopiskag.contro
means for perform ng focusing servo of the pickup on the basis the signal

which is readthyr} hecpotking Badthvdesrddentt piwadntivn, ot ahd sadavdie kept
constant, the control neans makes the focusing control neans performthe

f oCUHG rS®D it il BlekuBrivandtpwaedohbeol preghst bern®tof£ishéo be
changed, the control neans decides whether the focusing control neans
shoulid &5 MelrR® performed by the tracking control means, after the
motor rpm control is switched from the control by the first motor
control means to the control by the second motor control means.
Therefore, the tracking servo is turned off after the motor
control is changed to the control which does not need the
tracking servo, thereby providing an optical disk drive capable
of stable recording/playback operation.

Further, according to the present invention, the above-
described optical disk drive further comprises a focusing control
means for performing focusing servo of the pickup on the basis of
the signal which is read by the pickup, and the control means
makes the focusing control means perform the focusing servo of
the pickup when the rpﬁ of the motor is to be kept constant or
when the rpm of the motor is to be changed. Therefore, the
focusing servo is surely carried out when the tracking servo is
resumed after changing the rpm of the motor, thereby providing an

optical disk drive capable of resuming the tracking servo

speedily.



focusing servo or turn off the focusing servo while the rpmis gqﬁaﬁw
changed, according to the condition of the rpmof the optical diS§K] a@&n
then instructs the focusing control neans performthe deci ded operation.
Therefore, it is possible provide anptical disk drive which can realize a
reduction in the load on the actuator as neans for driving the pickup in
the direction of the rotation axis of the notor, without increasing the
process and tine required for turn-off and resunption of the focusing
servo. Further, according to the present invention, in the above- described
optical di ERréheve, 26ACTEHRE 6P HRRART PN HNVHEIIRT e KT ng cont rol
means shoul d performthe focusing servo or turn off the focusing servo, on
t he bEsicridfed lptdssd) @ik dirives fyirtherefemPEeefBed EPEUEBRTOFORRE ot or
before being changed and the target rpm Therefore, it is possible to

pr ovintearen £aapirieazfiordiisig ¢bbu@iwgiéhr@QnoﬁpphgpPFQKEPyO%eFﬁﬁrPﬁélée@¢5ion
as whet her the focusing servo should be turned off or not, 2 y Nov 2003
accorgiengilgnalhehiatatiisoresdaby thet péckoper angurvherrthecepindPigths t he
present invention, in the above- described optical disk drive, the control
meansnodea des tshétehdreptt kenkdansi ngheonbnbkohemasns oakes ptheor m t he
focusing servo or turn off the focusing servo, on the basis of the tine

r equigRAfiely Goangiolg mehe sr perdbrinhehavforusTher séove, of t the pdskible
provi de an optical disk drive which can appropriately performa decision
as t qneheineer thike ripacwd nhesepvorshisukd be thangddpftherconbrolamesndi ng to
the rotation state of the notor. Further, according to the present

) i NVerfdAiie sAvhefhieGalh@i Fiocusing control means should perform the

‘fj focusing servo or turn off the focusing servo while the rpm is
being changed, according to the condition of the rpm of the
optical disk, and then instructs the-focusing control means to
perform the decided operation. Therefore, it is possible to
provide an optical disk drive which can realize a reduction in
the load on the actuator as means for driving the pickup in the
direction of the rotation axis of the motor, without increasing -
the process and time required for turn-off and resumption of the
focusing servo.

Further, according to the present invention, in the above-
described optical disk drive, the control means decides whether
the focusing control means should perform the focusing servo or
turn off the focusing servo, on the basis of the absolute value
of a difference between the rpm of the motor before being changed
and the target rpm. Therefore, it is possible to provide an
optical disk drive which can appropriately perform a decision as

to whether the focusing servo should be turned off or not,



drive conprises a notor for rotationally driving an optical diskp ﬁqﬂn)%hmf
for reading a signal fromthe optical disk, the pickup being nounte
novably with respect to the optical disk; a rpm detector for detecting the
rpmof the notor; a focusing control ®nmeans for perform ng focusing servo of
the pickup on the basis the signal which is read by the pickup; a first

not or control neans for detecting the rpmof the notor fromthe signal read
by the pickup, and controlling the rpmof the notor on the basis the
detected rpm a second notor control peans for controlling the rpmof the

mot oRCERTERBILES ERef rPhatipm ske et b PO m detector; and a control
means for, when the rpmof the notor is kept constant,_nakggg hhe first
not or contFWHthRTan SGEIIENG &% dher BrepsntkdBFPRGLPRe APm8f EREVAGL or
constant, and naking.  the focusing control neans performthe focusing servo
of tBescpibRApoPERELhN@hSK HErFvRn ofhe IRONMHIQVY Meany dREidehddiethse 2 4 Nov
2003 control means neking the second notor control neans performa control
for thanfpagsing epntoel theamdt Bhoukm epliomny thee FUBIEINMY IVHI AL neans to
turn off the focusing servo pickup while the rpmis being changed.
Ther eioneof £ hehe pbecuplng psavele @n U ivwgidiak tdre wemghirgTwiditEhange t he
rpmof the notor without noving the tracking position of the pickup, and
r edufert dieahgimlg ovhe hepmotfiathe meteomansTherefoiei nit the peakuple i 7Ot he
direction of the rotation axis of the notor. Further, according to the
pr esgndvide ean i optical tdieskabindvre désiorh beh eppmepridited Widerfonmhe cont r ol
means turns off the :

decision as to whether the focusing servo should be turned off or

nof, according to the rotation state of the motor.

Further, according to the present invention, an optical disk

drive comprises a motor for rotationally driving an optical disk;

a pickup for reading a signal from the optical disk, the pickup

being mounted movably with respect to the optical disk; a rpm

detector for detecting the rpm of the motor; a focusing control

means for performing focusing servo of the pickup on the basis of

the signal which is read by the pickup; a first motor control

means for detecting the rpm of the motor from the signal read by

the pickup, and controlling the rpm of the motor on the basis of

the detected rpm; a second motoxr control means for controlling

the rpm of the motor on the basis of the rpm detected by the rpm

detector; and a control means for, when the rpm of the motor is

to be kept constant, making the first motor control means perform

a control for keeping the rpm of the motor constant, and making

the focusing control means perform the focusing servo of the

pickup; and when the rpm of the motor is to be changed, the



facusing servo perforned by the focusing control neans after tgf n&ﬁhoﬁ rpm
control is switched fromthe control by the first notor contr I4 s2003
the control by the second notor contr®l neans Therefore, it is possible
provi de an optical disk drive capable of stable recording/playback
operation. Further, according to the present invention, the above-

descri bed optical disk drive further conprises a tracking control neans for
perform ng tracking servo of the pickup on the basis the signal which is
read dyntiel phednp, manchgvigie tde-dmnmedtdheonfebdr meanto plee floept aconst ant

t he control neans makes the tracking control neans performthe tracking

servaceicidle fi€kiiangiairgd tenrgrh & ff Mheomottbe , "ehdr makihg lB@echanged, the
control neans switches the notor control fromthe control by the first

NDt Or fo ERdlirieP | cotRatl tneddie tePRiUTel JPE the FeeaBRdngDEeErveoB! @hemeans, and
t hen makes the tracking control means turn off the tracking 24 NOvV 2003 10

ser Vo, ki Qv 16K WheaYhm LiRkeHRAMEchaMRiees  RRereFexieNd 140N YPodBBaNS tUr N
of f the focusing servo. Thereforé€, it i's possible provide an optical disk

dri ve guH iy iGN NP8 dall® diRR ritae whiRhOEaW EHeHbe ”EHEngﬁInh%ft EReki ng

position. Further, &according to the present invention, in the above-

descrjied QRldHAl HoWndf ithe t@&%k&%@tnbt%hiﬁaﬂsog:’éﬁé bhexubocHshng control

means turn off the focusing servo e rpmt notor I's to be changed,

and mRkeRd R Q04 Bg ¢AR! LRl JIRADS ALCHEARS! RS- T AEYSEAY BREVA;BRLPr e the
not or reaches the target rpm There?bre, the §00u5|ng gervo Ps pe?forned
at the the direction of the rotation axis of the motor.

Further, according to the present invention, in the above-
described opfical disk drive, the control means turns off the
focusing servo performed by‘the focusing control means after the
motor rpm controi is switched from the control by the first motor
control means to the control by the second motor control means.
Therefore, it is possible to provide an optical disk driwve
capable of stable recording/ﬁlayback operation.

Further, according to the present invention, the above-
described optical disk driwve further comprises a tracking control
means for performing tracking servo of the pickup on the basis of
the signal which is read by the ﬁickup, and when the rpm of the
motor is td be kept constant, the control means makes the
tracking control means perform the tracking servo of the pickup,
and when the rpm of the motor is to be changed, the control means
switches the motor control from the control by the first motor

control means to the control by the second motor control means,

and then makes the tracking control means turn off the tracking



poi nt of time when the optical disk reaches the target rpm tﬁpme@w 00
providing an optical disk drive which can reduce the tine require YOZ 3
changing the rpmof the optical disk. Further, according to the present
invention, in the above described opt®cal disk drive, the control neans
sets a point tinme when the focusing control nmeans should start the focusing
servo, at a point of tine when the rpmof the notor being changed is equal
to a rpmwhich is obtained by nultiplying the target rpm by a
predet erm ned nunber and is positioned between the HPH] pef ore being
changedvan@tt kBet BAGEEPr BRT TRRPERRF BST  MBAKSR Ui fIgt ORI R | CPerPor ned at
the point of tine when the optical disk reaches the target rp wher eby
t he memasr syarr eIt bhecharUPHRI SREVP pm BRerAECERt i thI 18 BRSPEP+RIECed.
Further, according to the present invention, in the above- descri bed
opt i pabvddekadr Dpé,icﬁihedééﬁt @5l verpdnbClleeie eghanee JaiantrRm NV Bo®3 11 tine
when the focusing control neans should start the focusing servo, on the
basi motibrt Wéthout meyimgethentrackhegrppsbfieme notor reaches the target
rpom Therefore, the focusing servo is surely perfornmed at the point of
ti me when Edeclont,i cadcatidiing readhes pries endr davengipnwhanelbret Rdoveme
required for changing the rpmof the optical disk is reduced. Further,
accoddsagibedt bptpcatedisk ndeive onthe heomt Tel mpeand dedkes ridichod f or
controlling an optical disk drive conprising a notor for rotationally
dri viteguabngptonttoli skana tywre kopt fioie rEadksigna stgrmalwiferorihicherpt i cal
di sk, which is nounted novably with respect to the optical disk, and a rpm
of the motor is to be changed, and makes the focusing control

means resume the focusing servo before the motor reaches the
target rpm. Therefore, the focusing servo is performed.at the
point of time when the optical disk reaches the target rpm,
thereby providing an optical disk drive which can reduce the time
required for changing the rpm of the optical disk.

Further, according to the present invention, in the above-
described optical disk drive, the control means sets a point of
time when the fbcusing control means should start the focusing
servo, at a point of time when the rpm of the motor being changed
is equal to a rpm which is obtained by multiplying the target rpm
by a predetermined number and is positioned between the rpm
before being changed and the target rpm. Therefore, the focusing
servo is performed at the point of time when the optical disk
reaches the target rpm, whereby the time required for changing
the rpm of the optical disk is reduced.

Further, according to the present invention, in the above-

described optical disk drive, the control means decides the point



)

detector for detecting the rpmof the notor, and the optical disky W@szm3
perform ng tracking servo of the pickup and controlling the rpm of the
notor on the basis of the signal regd by the pickup when the optical disk
be rotated at a constant rpm and when the rpm of the optical disk be
changed, the optical disk drive control method conprises a step of
swtching the notor rpmcontrol froma control based on the signal read by
the pickup a control based on the rpmof the notor which is detected by the

rpm det ect or; S | t ' ; t ] angi ng
{he Phrt or: RSt Seoteil Mool A S o e e R
det ect or becongs equal to.the target r of.,st | t racki ng
ser vHST 4R ﬁnrsrﬁa\?)e%ﬁ%%h?fng e@ino or p%eé%ioﬁflt%%g]l ftrho%marrlpftgde%go?lt?f:eol based on
the rpmthe notor detected by the rpmdetector, .to r on 2 4
NOV B9B3T 15e#FRe s Yhal 3R BiPhe ’%?%If(% T8 i oé%&ﬁq{& sscgprc;;s%g islgge
provide an optical disk drive caontrol .method Lch is .abl.e ge the rpm
of tHArebY of W_?Wﬁfg %\ﬁq}Fg RHt r%fglalﬂ& 5«21&11??:&? e lﬁacjz‘klﬁl%gq‘gurt her ,
according to the present inventiqn, there is provide met hod .f or
ConUFORFRNG ShE CHTES Tk HTRAPY (oot g SRt P8 CPBRHE Shal 1 y
driving an optical disk, a _picg&f for reading a signal fromthe optical
WK § 9§

di skthenfem ¢& the Rt 3o ct to the optical disk, and a rpm

detector for detecting the rgn1of the notor, and the ogﬁical.disk
Further, according to the present invention, ere 1s

provided a method for controlling an optical disk drive
comprising a motor for rotationally driving an optical disk, a
pickup for reading a signal from the optical disk, which is
mounted movably with respect to the optical disk, and a rpm
detector for detecting the rpm of the motor, and the optical disk
drive performing tracking servo of the pickup and controlling the
rpm of the motor on the basis of the signal read by the pickup
when the optical disk is to be rotated at a constant rpm; and
when the rpm of the optical disk is to be changed, the optical
disk drive control method comprises a step of switching the motor
rpm control from a control based on the signal read by the pickup
to a control based on the rpm of the motor which is detected by
fhe rpm detector; a step of turning off the tracking servo; a
step of changing the rpm of the motor so that the rpm of the
motor detected by the rpm detector becomes equal to the target
rpm; a step of starting the tracking servo; and a step of
switching the motor rpm control from the control based on the rpm

of the motor detected by the rpm detector to the control based on



drive performing tracking servo of the pickup and controlling thd ‘r AV 02003
the notor on the basis of the signal read by the pickup when the optical
disk is to be rotated at a constant rpm and when the rpm of the opti cal

di sk be changed, the optical disk dri've control nmethod conprises a step of
switching the notor rpmcontrol froma control based on the signal read by
the pickup a control based on the rpmof the notor which is detected by the
rpmdetector; a step of turning off the focusing servo; a step of changing

ot cERBr BERRTeEor e Tar e PHOATP o oF B PSF o1 it he PECIETRe E8rvo: and a
LoD Ohuib! S BRebhs 0L 2 AP COMACL [ TRIRLDE SO0 o bAgEg dge Tom {he
cont FoRRRe: hBA RARCAE CHRE CRERRR T B it M8 TA5034 MLth 40 hout
nmovi ng the tracking position of the pickup, and reduce the |oad on the
actuagthﬁsPhﬁﬁﬁE-for driving the pickup in the direction of the rotation
axis of the notor. BRI EF DESCRIPTI ON OF THE DRAWNGS Figure I is a bl ock
di agr am i IFwdthesi fFareiggndcr fEei BRessRtopbVERF 1AM sk tAFFFel8ccording to a
first enbodi mnent of the present invention. Figure 2 is a flowhart for
explE#@Vh@e@ aengbaodffor controlling an optical disk drive

comprising a motor for rotationally driving an optical disk, a

pickup for reading a signal from the optical disk, which is

mounted movably with respect to the optical disk, and a rpm

detector for detecting the rpm of the motor, and the optical disk

drive performing tracking servo of the pickup and controlling the

rpm of the motor on the basis of the signal read by the pickup

when the optical disk is to be rotated at a constant rpm; and

when the rpm of the optical disk is to be changed, the optical

disk drive control method comprises a step of switching the motor

rpm control from a control based on the signal read by the pickup

to a control based on the rpm of the motor which is detected by

the rpm detector; a step of turning off the focusing servo; a

step of changing the rpm of the motor so that the rpm of the

motor defected by the rpm detector becomes the target rpm; a step

of starting the focusing servo; and a step of switching the motor

rpm control from the control based on the rpm of the motor

detected by the rpm detector to the control based on the signal

read by the pickup. Therefore, it is possible to provide an

optical disk drive control method which can change the rpm of the



controlling the optical disk drive according to the first enbod@ nNU?fmm?e
present invention. Figure 3 is a flowhart for explaining a nethgg
controlling an optical disk drive acq@rding to a second enbodi ment of the
present invention. Figure 4 is a flowhart for explaining a nethod
controlling the optical disk drive according enbodinent of the present
invention. third Figure 5 is a flowhart for explaining a nethod
controlling an optical disk drive accordin enbodinment of the present

i nvenhofhr F LR B RSy 6eiS BrddiaM)3lds ifiQlone%R! @i B cRuBt hed
controlling a conventional optical di'sk drive. Figure is a block diagram
illus i S i tJ IS ri NGk 4 e
E ccortE Do e o i B e el e R 3009 T4 Fracrors i s a

| ock. di j i (.0 optkcal disk drive
accol:la)?ntg% gégf#eéﬁﬂ;# ?fe%lo%pﬁoe%%?%{ téhggé's %rfeggﬁt Rlblrt\\%gﬁti on. Figure 9 is a
bl ock diagramillustrating the construction an optical disk drive
according to the fourth enbodi nent of the present invention. BEST MODE TO

EXECHG o iR O Ay JHHE Yrllirhves

Figure 1 is a block diagram i;lustrating the construction of
an optical disk drive according to a first embodiment of the
present invention.

Figure 2 is a flowchart for explaining a method of
contrélling the optical disk drive according to the first
embodiment of the present invention.

Figure 3 is a flowchart for explaining a method of
controlling an optical disk drive according to a second
embodiment of the present invention.

Figure 4 is a flowchart for explaining a method of
controlling the optical disk drive according to a third
embodiment of the present invention.

Figure 5 is a flowchart for explaining a method of
controlling an optical disk drive according to a fourth
embodiment of the present invention.

Figure 6 is a flowchart for explaining a method of
controlling a conventional optical disk drive.

Figure 7 is a block diagram illustrating the construction of

an optical disk drive according to the second embodiment of the

present invention.



an optical disk drive according to a first enbodi ment the presen? 4 Nov 2003
i nvention, the tracking servo is turned off while the rpmof a spindle
notor is changed, thereby preventing;g change in tracking positions before
and after the change of the rpm of the spindle notor. Figure 1 is a block
diagramillustrating the construction an optical disk drive according to a

first enbodi nent of the present invention. In figure 1, an optical pickup

13 is provided with a lens (not shown), and a signal is read from an

o L gD RSP L B ey e

this |ens. e Signa e rea or the Itke when no

ecoPladtan e ot it v ekeR5atplce) sha SR SRR PR ERERL, 10 i

a recorded,si.,gnal Encluding an EFM signal, or the |ike. A signal processor
16 pPEEEENEs TWEN G4l  outputted fromthe optical pickup 13, extracts the

recorded data 24 V 2003, 15 fromthe optical .disk. .10, and.qutputs the data
t hrough an® b8¢pat glo%\/%r Ql?ﬂaq’c}‘i?éjt%glf‘ﬂ‘é ngﬁlt%ﬁq:d:ea.tj’ﬁ%t St iSRS HEYS li"ponlsofs
mounted so .that it _can.be noved b n actuator 14 in the directjon of the
rotaFPoﬁEFlg?#sdéﬁkt%@lgﬁiﬁ8F8r96¥8rg?1?h?.g??rF? ?WEP%&W%R§i%ﬁ the

per pendi cul ar, the data recording surface of the optical disk 10. Further,

t he PESERB& 1PHVEREPOE3 is nounted so that it can be noved by a feed notor

15 in the direction of the radius of the optical disk 10. The optical
pi ckup 13 can be noved in the direction of the radius

BEST MODE TO EXECUTE THE INVENTION
EMBODIMENT 1.

In an optical disk dri#e according to a first embodiment of
the present invention, the tracking servo is turned off while the
rpm of a spindle motor is changed, thereby preventing a change in
tracking positions before and after the change of the rpm of the
spindle motor.

Figure 1 is a block diagfam illustrating the construction of
an optical disk drive according to a first embodiment of the
present invention. In figure 1, an optical pickup 13 is provided
with a lens (not shown), and a signal is read from an optical
disk 10, which is rotary-driven by a spindle motor 11, through
this lens. The signal to be read is a WOBBLE signal or the like
when no data is recorded on the optical disk 10. When data has
already been recorded on the optical disk 10, .the signal to be
read from the disk 10 is a recorded signal including an EFM
signal, or the like. A signal processor 16 processes the signal

outputted from the optical pickup 13, extracts the recorded data



)

of the optical disk 10 and in the direction of the rotation axisZ 4oNOYhg)(3
spindle notor 11, by driving the actuator 14 and the feed notor 15 with a
pi ckup control driver respectively. tracking controller 18 controls the
pi ckup control driver 21 so as to e the optical pickup 13 to a read
position or a wite position on the optical disk 10, and it perforns
tracking servo of the optical pickup 13 on the basis of the signal
outputted fromthe optical pickup 13. That is, whether the tracking

posi tion the optical pickup_13 is, deviate [, nog, i ecke t he
basi £TGR gh& QPSﬁEPELoa%BEt ?éd ??gn?‘t‘ﬁ%%%t\g%gl&p‘f%k%%r‘i‘é{“? %ljl(nd‘g‘]vﬁtt he
tracking,position is devigte , the actuator 14 is driven by the pickup
cont F8FMdARYer 7230t ENROGBEERRSopt i cal pickup 13 in the direction of the
radius of the optical disk 10 so that .the tracking position is cotrected.
This cont rite | PefaePioundd g IaRred fRe thatud L &ty 8F BPVES B&t f or ns
focusing servo on the basis of the signal o%%gutted fromth tical 24

NOV 2808ctBaspEkdf iB. thRafirectivat PErthid L P! tHE- DT I pi ckup 13

is deviated or not is checked on the basis of the signal outputted from
the epindip PPEREpliz, iafd whHentRPed: BREEIOR PYRARA I A heFact ator 14 is
driven by the pickup control driver 21 to nove the optical pickup 13 in
t he dbtacreeardinghsuréeaei of thgiarbicahalisyh ndle nbebEhed: sbPehat the
focus position is corrected. This control is called "focusing servo". The
spi ndbbigalopickupr b8 #sinernbedfee Hraliky ¢k RpimaNed Mbtdrieed| s
controlled by a first spindle notor controller 22 or )

motor 15 in the direction of the radius of the optical disk 10.

The optical pickup 13 can be moved in the direction of the radius

of the optical disk 10 and in the direction of the rotation axis

of the spindle motor 11, by driving the actuator 14 and the feed

motor 15 with a pickup control driver 21, respectively. A

tracking controller 18 controls the pickup control driver 21 so

as to move the optical pickup 13 to a read position or a write

position on the optical disk 10, and it performs tracking servo

of the optical pickup 13 on the basis of the signal outputted

from the optical pickup 13. That is, whether the tracking

position of the optical pickup 13 is deviated or not is checked

on the basis of the signal outputted from the optical pickup 13,

and when the tracking position is deviated, the actuator 14 is

driven by the pickup control driver 21 to move the optical pickup

13 in the direction of the radius of the optical disk 10 so that

the tracking position is corrected. This control is called

"tracking servo". The focus controller 19 performs focusing

servo on the basis of the signal outputted from the optical



a second spindle notor controller 23. The first spindle notor co t[{q\m}pr ﬂzﬁz
detects the rpmof the optical disk 10, that the rpmof the spindle gp
11, fromthe WOBBLE signal the EFM sijgnal obtained fromthe optical pickup
13, and controls the spindle notor control driver 20 on the basis of the
detected rpm so that the rpmof the spindle notor 11 reaches a
predetermned rpm In the vicinity of the spindle notor 11, a Hall el enent
12 is disposed as a means for detecting the rpmof the spindle notor 11.
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corrected. This control is called "focusing servo"”

The spindle motor control driver 20 for driving the spindle
motor 11 is controlled by a first spindle motor controller 22 or
a second spindle motor controller 23. The first spindle motor.
controller 22 detects the rpm of the optical disk 10, that is,
the rpm of the spindle motor 11, from the WOBBLE signal or the
EFM signal obtained from the optical pickup 13, and controls the
spindle motor control driver 20 on the basis of the detected rpm
so that the.rpm of the spindle motor 11 reaches a predetermined
rpm. In the vicinity of the spindle motor 11, a Hall element 12
is disposed as a means for detecting the rpm of the spindle motor
11. The Hall element 12 outputs an FG signal in accordance with
the revolution of the spindle motor 11, This FG signal
corresponds to the rpm of the spindle motor 11. The second
spindle motor controller 23 controls the spindle motor control
driver 20 so that the rpm of the spindle motor 11 reaches a
predetermined rpm, on the basis of the rpm of the spindle motor
11, which is obtained from the FG signal outputted from the Hall

element 12. Control of the rpm of the spindle motor 11 is called



second spindle notor controller 23 on the basis of the FG signaly i Vc?ﬁ ed
"FG servo". A controller 25 performs control as follows, on thgqby@is [b
signal instructing the controller 23.,to change the rpmof the spindle
notor 11, which signal is supplied froman external device such as a host
conputer (not shown) through an input term nal 24. Wien the optical pickup
13 shoul d be brought to a data reading position or witing position, the
controller 25 instructs the tracking controller 18 to bring the optical

pofgt%ffl%%l%tz t%:e r'g?ra?j e roﬁ%ﬁf’ 2?&%??%EEFQg#ﬁﬁ%ﬂ?éﬁ%ﬁﬂﬁg{nﬁngggr
génfﬁﬁﬁéiﬁ %ﬁﬂf g}urack Hgstr§gﬁﬁﬁga tPoIEg seruo 5 ?Eegﬁggu?ca
Ekgrimll thi E}E‘?eé{[q?\f%ér Zga?gstrq?ﬁiﬁg gﬁ@e%f%nﬁd irVHE s% %Erglcsﬁtrolllleirs
focﬁ%yigﬁftgﬁﬁér 1;E?§deﬁﬁgﬁfﬁﬁ}éﬂ %gﬁf étpﬁPgPa Snﬁggﬁgtructs t he
16 FOMAPEET 3 P IR PASLAC CELETE BAY o140 nayé%ﬁi?ts%ﬂf&%f@a“ turn of |
t he tracklng servo of _the opti cal |ckup wher eby no ﬁicg g servo is

car ri®gv o ut .andeaentyed gfert Fl6Rmontﬁ@eoﬁPFBQﬂedWQEOHr Eontrol ling

the romw || be described for the case where the rpm
second spindle motor controller 23 on the basis . of the FG signal

is called "FG servo".

A controller 25 performs control as follows, on the basis of
a signal instructing the controller 25 to change the rpm of the
spindle motor 11, which signal is supplied from an external
device such as a host computer (not shown) through an input
terminal 24. When the optical pickup 13 should be brought to a
data reading position or writing position, the controller 25
instructs the tracking controller 18 to bring the optical pickup
13 to the desired position. When the spindle motor 11 should be
rotated at a conétant rpm, the controller 25 instructs the first
spindle motor controller 22 to perform control for keeping the
rpm of the spindle motor 11 constant, and instructs the tracking
controller 18 and the focus controller 19 to perform tracking
servo and focusing serve of the optical pickup 13, respectively.
Further, while the rpm of the spindle motor 11 is changed, the
controller 25 instructs the second spindle motor controller 23 to
perform control for changing the rpm of the motor, and instructs

the focus controller 19 to perform focusing servo of the optical



t he spi:ndl e notor 11 shoul d be kept constant. Wen a request fcﬂlmHQMiHE3
the rpmconstant is supplied from the host conputer or the |ike through
the input termnal 24 the controlleride controller 25 instructs the first
spindle notor controller 22 to keep the rpmconstant. On receipt of this

I nstruction, the first spindle notor controller 22 perforns the WOBBLE
servo on the basis of the WOBBLE signal in the case where no data is
recorded on the optical disk 10, or perforns the EFM servo on the basis of

the EHMipna, iand Farcase, Wieserdata bhe tahckady berbrokrer dedl pa the
optical disk 10, thereby controlling the spindle notor 11 so as to keep

the rpdrfofitheneptireakidgsket@o egnshanbptital hpsckupp, whdgelspnasol | er 25
instructs the tracking controller 18 and the focusing controller 19 to

per f aiadKidKideGvosekVeadndelosusi Ng servo, respectively. On receipt of
these instructions, the tracking controller 18 and the focusing

control | erydRcpefhOrdpd FACHIN Db £ 0 AN J0CUHiId10 KA @y the opti cal
pi ckup respectively. The tracking servo and focusing servo are carried out
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When a request for keeping the rpm constant is supplied from
the host computer or the like through the input terminal 24 to
the controller 25, the controller 25 instructs the first spindle
motor controller 22 to keep the rpm constant. On receipt of this
instruction, the first spindle ﬁotor controller 22 performs the
WOBBLE servo on the basis of the WOBBLE signal in the case where
no data is recorded on the optical disk 10, or performs the EFM
servo on the basis of the EFM signal in the case where data has
already been recorded on the optical disk 10, thereby controlling
the spindle motor 11 so as to keep the rpm of the optical disk 10
constant. At this time, the controller 25 instructs the tracking
controller 18 and the focusing controller 19 to perform tracking
servo and focusing servo, respectively. On receipt of these
instructions, the tracking controller 18 and the focusing
controller 19 perform tracking servo and fbcusiﬁg servo of the
optical pickup 13, respectively. The tracking servo and focusing
servo are carried out to normally read the signals from the

optical disk 10 because, as described in the section of

BACKGRQUND ART, the WOBBLE servo or EFM servo controls the



for changing the rpmof the spindle notor 11, which operation is2 ﬁgﬁ@ig@
out by the controller 25, the first spindle notor controller and&t % H%
spindle notor controller 23 includedidan the optical disk drive according to
the first enbodinent of the invention. Hereinafter, the case where the rpm
f the spindle notor 11 reference to figure 2. be changed will be described
with Initially, when a request for changing the rpmis supplied fromthe
host conputer (not shown) through the input termnal 24 the controller 25,

the gl @lotdr al onl @hesbhbescyel ehél sBgnals enpdcyyonfthdie FG signal
correSponding to the target rpm (step S20). Next, the cycle obtained in

stepo§agc5§ s8ls)@3pa target FGcycle, in the second spindle notor
controller 23 for performng the FG servo (step S21). Next, the EFM servo

or VVBBLEFggﬁi‘Q’ZW& ch FESwAeSR GanfifdAdingd¥hehechitrdl pierdicd onmot or
r ’

controlle I's turned off, and the spindle servo is switched to the FG

Ser"%o@c}m@?x@%ﬁg&%ﬁ% \%’.‘\Eﬁl SECPRE SPindie HOtOF 1LONKIEH ebpekdatomeid orm t he

FG sérvo ereby the FG servo is carried out (step S23).

Ther 28 sL0° cSR! BY) €nEPLBhe 11 8L a8 L SELALET Ghdle dgoederal e the

revol Gt on t Gwar e target rpm controller 25 instructs the
S i d e A R R T T A R A T B
does ;not falil QW tRE GpRO¥EE LPLREE-PDe (NS ORISR 1l te 10144y the
embodiment of the invention. Hereinafter, the case where the rpm
fﬁ) of the spindle motor 11 is to be changed will be described with
referenée to figure 2.
Initially, when a request for changing the rpm is supplied
from the host computer (not'shown) through the input terminal 24
to the controller 25, the controller 25 calculates the cycle
(i.e., frequency) of the FG signal corresponding to the target
rpm (step $20). Next, the cycle obtained in step 520 is set as a
target FG cycle, in the second spindle motor controller 23 for
performing the FG servo (step S21). Next, the EFM servo or
WOBRBLE servo, which has been carried out by the first spindle
motor controller 22, is turned off, and the spindle servo is
switched to the FG servo by instructing the second spindle motor
controller 23 to perform the FG servo (step 522), whereby the FG
servo is carried out (step S23)}. Thereby, the spindle motor 1l
starts to accelerate or decelerate the revolution toward the

target rpm. Next, the controller 25 instructs the tracking

controller 18 to turn off (i.e., cancel) the tracking servo (step



directi,on of the radius of the optical disk 10, but the lens repai h3
the position. Next, the second spindle notor controller 23 chegkgﬁmﬂZﬂﬁ
the spindle notor 11 has reached the,4arget rpmor not, on the basis of
the FG signal obtained fromthe Hall elenent 12 and the target FG cycle
(step S25). When the spindle notor 11 has reached the target rpm the
second spindle notor controller 23 notifies the controller 25 that the
spindle notor 11 has reached the target rpm_ On receipt of this

noti f tio o] 5l i nst t 8t
Dot 1 SPAo Thd B OO idls (Y BHER) PF ERECPRUCEP “%%%%%ﬁéﬁé( step
S26)
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reached the target rpm, the second spindle motor controller 23
notifies the controller 25 toat the spindle motor 11 has reached
the target rpm. On receipt of this notification, the controller
instructs the tracking controller 18 to perform the tracking
servo, and the tracking servo is turned on (step 526), whereby
the optical pickup 13 resumes the operation of making the laser
beam emitted from the lens of the optical pickup 13 follow the
grooves formed on the optical disk 10 in the direction of the
radius of the optical disk 10. Subsequently, the servo of the
spindle motor 11 is switched from the servo by the second spindle
motor controller 23 to the servo by the first spindle motor
controller 22, whereby the spindle servo is returned from the FG
servo back to the EFM servo or WOBBLE servo which had been
carried out before step 22 (step S527).
As described above, in this first embodiment of the

invention, when changing the rpm of the spindle motor 11, the

controller 25 switches the spindle servo of the spindle motor 11



the tracking servo by the tracking controller 18. Therefore, the? ?FN[W]”Zﬁ[]s'
notor 11 is controlled by the FG servo and no track-Ing servo o he
optical pickup 13 is carried out whikg the romis changed, whereby the rpm
of the spindle notor can be changed w thout noving the tracking position.
As the result, there is no change in the tracking positions before and
after the change the rpmof the spindle notor and, therefore, the recording
state the optical disk at the tracking position is not changed after the
rpm chagigerhangmsedd v &F WdibiIiNdhR, SR (Rl eE et QgihH% E.B%Qe I's
normal ly carried out, resulting in stablé recording/ playback operation.
Furt A& 1d TG SENL # | I f FG si gnal
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out. lL.n.the first enbodinent .of the. inventiaon, however
w1thou% moving e tracking p051£10n. As tHe result, there is no

change in the tracking positions before and after the change of
the rpm of the spindle motor and, therefore, the recording state
of the optical disk at the tracking position is not changed after
the rpm change, and setting of the spindle servo after the rpm
change is normally carried out, resulting in stable recording/
playback operation.

Furthermore, the FG servo is carried out on the basis of the
FG signal which is outputted from the Hall element 12 in
accordance with the rpm of the spindle motor 11. Accordingly,
the signals read from the optical disk 10 are not required for
the FG servo and, therefore, no problem occurs in the spindle
servo even though the tracking servo of the optical pickup is not
carried out during execution of the FG servo.

Furthermore, when the spindle servo is changed to the FG
servo after the tracking servo is turned off, there may
temporarily occur a state where the trackiné servo 1s turned off

although the WOBBLE servo or EFM servo which needs the tracking



si.nce the tracking servo is turned off after the spindle servo ig I‘CNQMQZ{M
to the FG servo which does not need the tracking servo, such problem
hardly occur, resulting in stable regegording/playback operation. Moreover,
since the focusing servo is carried out even while the rpmof the spindle
notor 11 is changed, the focusing servo is surely carried out when the
tracking servo is resuned after the rpmof the spindle notor is changed,
whereby the tracking servo can be resuned easily and speedily. EMBODI MENT
2. I cal - g di;Reheld ot ndeenbadi PRPL-QEst Be tREEsent
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such problem hardly occur, resulting in stable recording/playback

operation.

Moreover, since the focusing servo is carried out even while
the rpm of the spindle motor 11 is changed, the focusing servo is
surely carried out when the tracking servo is resumed after the
rpm of the spindle motor is changed, whereby the tracking servo
can be resumed easily and speedily.

EMBODIMENT 2.

In an optical disk according to a second embodiment of the
present invention, focusing servo is turned off while the rpm of
the spindle motor is changed, whereby there occurs no change 1in
tracking positions before and after the change of the rpm of the
spindle motor, and the load on the actuator which drives the
optical pickup 13 in the direction of the rdtation axis is
reduced.

Figure 7 is a block diagram illustrating the construction of
an optical disk drive according to the second embodiment of the
present invention. In figure 7, the same reference numerals as

those shown in figure 1 denote the same or corresponding parts.



The controller 26 performs control as described in the foIIomAndZ#oNUVh§m3
basis of a signal which is supplied fromthe outside through the input
term nal 24 and instructs the contrpiler 26 to change the rpmof the
spindle notor 1. Wen the optical pickup 13 should be noved to a data
readi ng position or witing position, the controller 26 instructs the
tracking controller 18 to nove the optical pickup 13 to the desired
position. When the spindle notor 11 should be rotated constant rpm the

controller 26 instructs.the_fi . Spi pdl
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spindle notor Ol and instructs the focusing controller 19 to turn off the

f ocuSPRETeEL®E 6P -t he optical pickup whereby no focusing servo is carried

out. Next, the operation of the optical disk drive fo controlling the rpm
Wil bo doBes | BT IR A PFHRRS GPNIRO LIRS GORRER e oSt the
spindle notor 11 should be kept 2 4 NOQV 2003 24 constant igiéék¥ﬁécal to

t hat fallewdpddestr Fhedbaots e 3j$ignal which is supplied

outside through the input terminal 24 and instructs the
controller 26 to change the rpm of the spindle motor 1. When the
optical pickup 13 should be moved to a data reading position or
writing position, the controller 26 instructs the tracking
controller 18 to move the optical pickup 13 to the desired
position. When the spindle motor 11 should be rotated at a
constant rpm, the controller 26 instructs the first spindle motor
controller 22 to keep the rpm of the spindle motor constant, and
instructs the tracking controller 18 and the focusing controller
19 to perform tracking servo and focusing servo of the optical
pickup 13, respectively. Further, while the rpm of the spindle
motor 11 is changed, the controller 26 instructs the second
spindle motor controller 23 to perform control for changing the
rpm of the spindle motor 11, and instructs the focusing
controller 19 to turn off the focusing servo of the optical
pickup 13, whereby no focusing servo is carried out.

Next, the operation of the optical disk drive for
controlling the rpm will be described. Since the operation of

the drive when the rpm of the spindle motor 11 should be kept



enbodi ment, it will be omitted in this second enbodi ment. Figurel 3 NGVa2003
flowchart illustrating the control operation when the rpmof the spindle
motor 11 is changed by the controllgy 11 he first spindle notor controller
22, and the second spindle notor controller the optical disk drive
according the second enbodi nent of the invention. Hereinafter, a
description w Il be given of the case where the rpm of the spindle notor
is changed, with reference to figure 3. Initially, when a request for
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will be given of the case where the rpm of the spindle motor 11
is changed, with reference to figure 3.

Initially, when a request for changing the rpm is supplied
from a host computer or the like through the input terminal 24 to
the controller 26, the controller 26 calculates the cycle of the
FG signal corresponding to a target rpm (step S30). Next, the
target FG cycle obtained in step S30 is set in the second spindle
motor controller 23 for performing the FG servo {step S31); Next,
the controller 26 turns the EFM servo or WOBBLE servo off, i.e.,
the spindle servo which has been performed by the first spindle
motor controller 22, and instructs the second spindle motor
controller 23 to perform the spindle servo, whereby the spindle
servo is switched to the FG servo (step S$32), and the FG servo is
executed (step S33). Then, the spindle motor 11 starts to
accelerate or decelerate the revolution toward the target rpm.

Next, the controller 26 instructs the focusing controller 19
to turn the focusing servo off (step $34). Thereby, the lens of

the optical pickup 11 stops the following of the grooves formed
‘



25,24 NOV 2093, on the optical disk 10 in the direction of the ratatNow 2gp3
axis, whereby the | aser beam cannot be focused on the optical disk.
Accordi ngly, also tracking servo beg%nes uncontrol | abl e, and the | ens of
the optical pickup 11 renains at thé position. Next, the second spindle
notor controller 23 checks whether the spindle notor 11 has reached the
target rpmor not, on the basis of the FG signal obtained fromthe Hal

el enent 12 (step S35). When the spindle notor 11 has reached the target

rpm th secpn pin tor_.controller 2 i fi cant.rol l er 26
t hat O’Phgh% p‘??nﬁ?“gafmélo& ijl(srﬁ%tﬁs) Jrfheeac ler??cjttﬁ'éj g’rfggher 6:%1%6%21%%1 e%ggl’l St’ this
notifjcatjon . the controller 26 . instructs the focusing.controller 19 to
star’f’fl?ﬁ%bX'o@ﬁ%i @Ses]ér}?/%a,‘ma‘f‘iad“ﬁteq?eo é:iuﬁ&dsgp\/% S Otpgl’lﬁ%g 8%58(51 ep S36),

t hereby resunjng the operation followng the grooves.forged on the optical
diskp“:’t%‘,"r R ¥heaf?%s a%@é’fﬁ e}ﬁr[\{oeg Fnst K& ﬁ§°&#§§’oﬁpficﬁepickup
13. Subsequently, the servao of the spindle mytor 11.is swtched fromthe
ser viERY PhetReoRidl et it Ry | P&r ¥28 POSEd°Bervo by the first
spindle notor controller 22, whereby the spindle servo is returned from
the FG nolié¥to the EPPCSEr FRIBALAMBRERT SeRYVECWFERShaPBeleh WRethefore
step 32. In the optical disk drive according to the second enbodi nent, when
changraeRIRAI9AYEOE hel dihdieashsidothel tagRe te Ry 6| 8PT26 OBnittEhes t he
spindl e servo fromthe EFM servo or WOBBLE servo the first spindle notor
contbasiwroD e EhesimmaleqRFaineach o8 SR8 HpiladrdeREESr 1eoABr6P er 23,

and the controller 26 turns 2 4 NOV 2003
S35}. When the spindle motor 11 has reached the target rpm, the

’) second spindle motor controller 23 notifies the controller 26
that the spindle motor 11 has reached the target rpm. On receipt
of this notification, the controller 26 instructs the focusing
controller 19 to start the focusing servo, and the focusing servo
is turned on (step S36), thereby resuming the operation of
following the grooves formed on the optical disk 10, with the
laser beam emitted from the lens of the optical pickup 13.
Subsequently, the servo of the spindle mgtor 11 is switched from
the servo by the second spindle motor controller 23 to the servo
by the first spindle motor controller 22, whereby the spindle
servo is returned from the FG mode to the EFM servo or WOBBLE
servo which had been set before step 32.

In the optical disk drive according to the second embodiment,
when changing the rpm of the spindle motor 11, the controller 26
switches the spindle servo from the EFM servo or WOBBLE servo by
the first spindle motor controller 22 to the FG servo by the

second spindle motor controller 23, and the controller 26 turns



26. t he .focusing servo off by the focusing controller 19 so that Adt Nov 2003
focusing servo of the optical pickup 13 is carried out while the rpmis
changed. Since no focusing servo is garried out, also the tracking servo is
not carried out while the rpmis chaﬁged. the result, the rpmof the
spindle notor 11 can be changed w thout noving the tracking position, and
the sane effects as described for the first enbodi nent can be achi eved.
Further, since the grooves are spirally formed on the optical disk, while

the rpmis changed when the.fo [ EVQ | ' t, .t aser beam
e t COF (PSMAIG SSerear Tl BRuGtE PPelarHaatTaERRiieE D2 sot Birbaibhe
grooves in the directJ o] he rotation is. As_ the.result..a great |oad
i's pdtC¥TiFe SSEICY ogthQP%aF? tethplgﬁslﬁfc?ﬁﬁl%$t?E§Jw%+€%uéﬁ?n t he
direction of the rotation axis. this second enbodi nent, s Eome er, .since no
f ocUSPHY $ePANosdoar SHOFOHC FACES PRSPPI 4 CRARLEH, SPhe FoRY SRS ho
actuator 14 that drives the optical pickup 13 can be reduced. Further,
when tEREXdBONSRE VeeigoTiPs EREAGRE PR WRLFE SR% vFPM 4% tDEPEe ocubfng servo
is turned off, there may tengorarll occur a_state where the tracking

ser véhEngepydilisi flesEPPoOAr & etﬁPh@él%fli‘o‘é‘P?h%Jdg‘ﬁalﬂh‘%em%egervo or EFM
servo which needs the tracking servo and focusing servo is carried out,

i medighery mgviag the tupRkeRg BPSEBEORr RRE ngheeide $HEIFTS 2Fate,

normal spindle servo cannot be carried out, and stable recording/
pl ayBgskrapedafrsnthanfidrsbecuopibpert ¢anibe sackE®RA enbodi nent,

Further, since the grooves are spirally formed on the
optical disk, while the rpm is changed when the focusing servo is
carried out, the laser beam emitted from the optical pickup is
required to intensively follow the grooves in the direction of
the rotation axis. As the result, a great load is put on the
actuator that drives the lens of the optical pickup in the
direction of the rotation axis. In this second embodiment,
however, since no focusing servo is carried out whiie the rpm is
changed, the locad on ﬁhe actuator 14 that drives the optical
pickup 13 can be reduced.

Further, when the spindle servo is changed to the FG servo
after the focusing servo is turned off, there may temporarily
occur a state where the tracking servo and focusing servo are
turned off although the WOBBLE servo or EFM servo which needs the
tracking servo and focusing servo is carried out, immediately
after the turn-off of the tracking servo. In this state, normal
spindle servo cannot be carried out, and stable recording/

playback operation cannot be achieved. 1In this second embodiment,



24 NOV,2003 27 however, since the focusing servo is turned off att érN@Wrezgw
spindl e servo is changed to the FG servo that does not need the tracking
servo, such problem hardly occur, regplting in stable recording/playback
operation. this second enbodi nent, not the tracking servo but the focusing
servo is turned off while the rpmof the spindle notor 11 is changed. In
the present invention, however, the tracking servo by the tracking
controller 18 nay be turned off before turning off the focusing servo in

St ep K3k vRROWR 1 nd-of i-aidr %o%ls%ﬂghggfvéoszgsagné&re@fag éfa&lféngvl%§ﬁa18 may

be turned on in step S36. Is way, after the tracking ser I's turned
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11 is changed. In the present invention, however, the tracking
servo by the tracking controller 18 may be turned off before
turning off the foéusing servo in step $34 shown in figure 3, and
the focusing servo and tracking servo may be turned on in step
S36. In this way, after the tracking servo is turned off to stop
the tracking of the lens of the optical pickup 13 on the grooves
formed on the optical disk 10 in the direction of the radius, the
focusing servo is turned off in step $34, whereby the same
effects as mentioned for the second embodiment are achieved, and
the tracking of the laser beam emitted from the optical pickup 13
on the grooves on the optical disk 10 in the direction of the
radius of the optical disk 10 can be stopped with higher
reliability.
EMBODIMENT 3.

In an optical disk drive according to a third embodiment of
the present invention, tracking servo is turned off when the rpm
of the spindle motor should be changed, and whether focusing
servo should be turned off or not is decided according to the rpm

of the optical disk. Thereby, there occurs no change in tracking



t he opt.ical disk. Thereby, there occurs no change in tracking 2 ﬁ Nﬁ%&ﬁﬁﬁS
28 positions before and after the change of the rpmof the spi&é

and the | oad on the actuator can be mpgduced wi thout increasing the process
and tinme required for turn-off and resunption of focusing servo. Figure 8
Is a block diagramillustrating the construction an optical disk drive
according to a third enbodi nent of the present invention. In figure 8, the
sane reference nunerals as those shown in figure 1 denote the sane or
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present invention. In figure 8, the same reference numerals as
those shown in figure 1 denote the same or corresponding parts.
The optical disk drive according to the third embodiment is
different from the optical disk drive according to the first
embodiment in that a controllei 27 is provided instead of the
controller 25.

The controller 27 performs control as follows, on the basis
of a signal which is supplied from the outside through the input
terminal 24 and instructs the controller 27 to change the rpm of
the spindle motor 11. When the optical pickup 13 should be moved
to a data reading position or writing position, the controller 27
instructs the tracking controller 18 to move the optical pickup
13 to the desired position. When the spindle motor 11 shoul@fbe
rotated at a constant rpm, the controller 27 instructs the first
spindle motor controller 22 to keep the rpm of the spindle motor
11 constant, and instructs the tracking controller 18 and the
focusing controller 19 to perform tracking servo and focusing
servo of the optical pickup 13, respectively. Furthet, while the

rpm of the spindle motor 11 is changed, the controller 27



focusing controller 19 to performtracking servo and focusing sgéowﬁpoﬁ he
optical pickup respectively. Further, while the rpmof the spin 0031
i s changed, the controller 27 2 4 NQ#kg2003 29 instructs the second spindle
notor controller 23 to perform control for changing the rpmof the notor,
and instructs the tracking controller 18 to turn off the tracking servo of
the optical pickup 13 so that no tracking servo is carried out. Further,
the controller 27 decides whether the focusing servo the optical pickup 13

by t heshegesisngneosbrehliespiflasBombeobectr AEOL OF f29redofer Phrhhe basis of
the absol ute value difference between the target rpmof the spindle notor

11, %ﬁtrbﬁefbn}nbﬁsﬁﬁiﬁgbﬁhegrﬁmaegeéhe%@Jﬂr' Saedt g ded b onpide Hall

el ement 12 through the Second spindle notor controllTer 23. Then, on the
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difference between the target rpm of the spindle motor 11, and
the rpm before being changed, which is obtained from the Hall
element 12 through the second spindle motor controller 23. Then,
on the basis of the decision, the controller 27 instructs the
focus controller 19 to turn off or continue the focusing servo.

Next, the operation of the optical disk drive for
controlling the rpm will be described. Since the operation of
the drive when the rpm of the spindle motor 11 should be kept
constant is identical to that described for the first embodiment,
it will be omitted in this third embodiment.

Figure 4 is a flowchart illustrating the control operation
when changing the rpm of the spindle motor 11 by the controllerx
27, the first spindle motor controller 22, and the second spindle
motor controller 23 which are included in the optical disk drive
according to the third embodiment of the invention. Hereinafter,
a description will be given of the case where the rpm of the
spindle motor 11 is changed, with reference to figure 4.

Initially, when a request for changing the rpm is supplied
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the invention. Hereinafter, a description wll be given of the c$1 e meéﬂe
the romof the spindle notor 11 is changed, with reference to f guN 42003
Initially, when a request for changgﬂg the rpmis supplied 2 4 NOV 2003 30
fromthe host conmputer or the |ike through the input termnal 24 the
controller 27, the controller 27 cal culates the cycle the FG signal
corresponding to a target rpm (step S40). Next, the target FG cycle
obtained in step S40 is set in the second spindle notor controller 23
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or decelerate the revolution to d the 1t et rpm, xt, either turn-off
of of'§ EREERF M Se¥e o‘?bttet‘frrfﬁ%ﬁn o?tel"bo?ﬁf %aéﬁl%ndns o S5 ¥ bcusi ng
servo i s branch-decided (step _ S44), selected, .and executed., That is, it is
deci dRHnGHR RO t CRHEXA LT zf%c‘ﬂ'%’)r% RRFRAF™Sh Fed Fife SE&CorifdfFor not, in
addition to turn-off of tracking servo. Wien aonly the trackin servo is
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of the spindle nmotor 11, the laser heam emtted fromthe optical hrg ckup 13
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first spindle motor controller 22, and instructs the second

'spindle motor controller 23 to perform the spindle servo, thereby
switching the spindle servo to the FG Servo {(step S42), and the
FG servo is executed (step S43). Thereby, the spindle motor 11
starts to accelerate or decelerate the revolution toward the
target rpm.

Next, either turn-off of only tracking servo or turn-off of
both tracking servo and focusing servo is branch-decided (step
s44), selected, and executed. That is, it is decided whether
turn-off of focusing servo should be performed or not, in
addition to turn-off of tracking servo. When only the tracking
servo is turned off while performing the focusing servo during
changing of the rpm of the spindle motor 11, the laser beam
emitted from the optical pickup 13 does not follow the grooves
formed on the optical disk 10 in the direction of the radius, but
follows the grooves in the direction of the rotation axis. Since
the grooves are spirally formed on the optical disk, the laser

beam emitted from the optical pickup is forced to intensively
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the direction of the radius, but follows the grooves in the direction of
the rotation axis. Since the grooves are spirally formed on thel dptNOYaRi03
disk, the laser beamenitted fromthe optical pickup is forced to
intensively 2 4 NOV 2003 31 follow t'he grooves in the direction of the
rotation axis. As the result, a great load is put on the actuator that
drives the lens f the optical pickup. However, the process and tine
required for turn-off and resunption of focusing servo are not increased.

t he at her hand, when both pof tracki ser and_f,ocusin VO e rned
of f, f?ilﬁé’g ?E‘@ PES8V Bedth gﬂ?t?éﬁe?gg%t%%%obﬁ i%oaﬁacylp?nc%t%%rdoesﬁéno}:ﬁg ol | ow
the grooves in the direction of the radius the opti.cal .disk .as |1 _as in
the degddtyof S’Fe{"ﬁei?ﬁ af?oﬂugx‘?g,tlﬁ% FOHAGY ptﬂ}atoﬁijilhveesa&%a}tﬁgerr?s
However, the process._and tinme required for turn-of% and resu tiag of

f ocustngheePPbigpd PirkPRaseHOWEHSE i EheWPERCE R 2RBEUSHRY BTV S%hi ch has
once been turned off, is resuned, the focusing servo m.ght not operate
nor m§PKy tuGB-p6L{ ARAST BFUEREL OBt PE aF ORI SIID S| 1316 Rty Jtnfﬂrseasc%ge, it is
necessary to repeat the focusing servo starting operation until the

f ocu§nngheeptber shand maWhsn ratbedl Faching Aayma HaR1PT FFEPf and
resune the focusing servo, whereby the tine required for changing the rpm
of theespinded ofibi opinge | €he nkaers depamHamitiegd drromy e GRYHGYn wil | be
gi ven the branch decision of the two types of servo turn-off (step S44)
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the spindle notor 11 before it is changed, and the : i
of the optical disk as well as in the direction of the rotation

axis, no load is put on the actuator. However, the process and
time required for turn-off and resumption of focusing_servo are
increased. That is, when the focusing servo, which has once been
turned off, is resumed, the focusing servo might not operate
normally due to flaws on the optical disk or the like. 1In this
case, it is necessary to repeat the focusing servo starting
operation until the focusing servo is normally resumed, oOr it
takes much time to turn off and resume the focusing servo,
whereby the time required for changing the rpm of the spindle
motor 11 is increased. Hereinafter, a description will be given
of the branch decision of the two types of servo turn-off (step
544)-.

Initially, the controller 27 calculates a difference between
the rpm of the spindle motor 11 before it is changed, and the
target rpm. Then, the absolute value of this difference is
compared with a predetermined threshold. When the absolute value

of the difference is smaller than the threshold, only the
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target ,rpm Then, the absolute value of this difference is corrpgr!awth a
predet erm ned threshol d. Wien the absolute value the difference fst 12883
than the threshold, only the 24 NOV 2003 32 tracking servo is turned off
(step $45). Further, when the absol'ute value of the difference is equal to
or larger than the threshold, the focusing servo as well as the tracking
servo are turned off (step S46). Therefore, when the rpmof the spindle
motor 11 is substantially changed, i.e., when the absolute value of the
e_between the bef or.e bej changed
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substantiallg changed, i,e., when the absolute value of the difference
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target rpmis _smaller than the threshold, since the |oad on the actuator
14 i 8urpedt PHEI {SERRI P40t he process and tine required for turn-off and
resunption of the focusing servo can be reduced by turning only the
tracki ng ddersisme, whegoitdiengpyp, o4& ﬁB&uéPF@ﬁlﬁnmP%@rlé&dlén t he act uat or
14 is realized by the relatively sinple process of conparing the anount
changebs parkbal byn dhapoede 118 oshiBlan the fahsalide ieddtolaf H&/al ue nost
suited to the performance of the optical disk should obtained in advance,
accoif Ference eegiveerrehr erith athehepdrimgl g ateguildedpef@rechfidichg t he

rpm of the optical disk 10, by
changed and the target rpm is equal to or larger than the

threshold, the load on the actuator 14 can be reduced by turning
both of tracking serfo and focusing servo off.

Further, when the rpm of the spindle motor 11 is not
substantially changed, i.e., when the absolute value of the
difference between the rpm of the spindle motor 11 before being
changed and the target rpm is smaller than the threshold, since
the load on the actuator 14 is relatively small, the process and
time required for turn-off and resumption of the focusing servo
can be reduced by turning only the tracking servo off.
Accordingly, a reduction in the load on the aétuator 14 is
realized by the relatively simple process of comparing the amount
of change in the rpm with the threshold. As for the threshold, a
value most suited to the performance of the optical disk should
be obtained in advance, according to the difference in the rpm
that is required for changing the rpm of the optical disk 10, by
calculation or simulation, considering the influence of ON/OFF of

the focusing servo on the performance of the optical disk.
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cal cul ation or simulation, considering the influence of OV OFF ;2%
focusi ng servo on the performance of the optical disk. NOv 2003 Nggy,ﬂm3
the second spindle notor controller 23 checks whether the spindle notor 11
has reached the target rpmor not, on the basis of the FG signal obtained
fromthe Hall elenent 12 (step S47). When the spindle notor 11 has reached
the target rpm the second spindle notor controller 23 notified the
controller 27 that the spindle notor 11 has reached the target rpm On

recei pt thigg, potificabloRd éﬁﬁ&@@tﬁ&dd@ &Efdﬁterf@tas IR MO GHRI e ¢

controller 19 to turn on the focusing servo if ocu5|ng servo IS not
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is not carried out during changing of the rpm. Further, the
controller 27 also instructs the tracking:controller 18 to turn
on the tracking servo (step S548), thereby resuming the operation
in which the laser beam emitted from the lens of the optical
pickup follows the grooves formed on the optical disk.
Subsequently, the servo of the spindle motor 11 is switched from
the servo by the second spindle motor controller 23 to the servo
by the first spindle motor controller 22, whereby the spindle
servo is returned from the FG mode to the EFM servo or WOBBLE
" servo that had been carried out before step S42 (step S49).
In the optical disk drive according to the third embodiment
of the invention, when changing the rpm of the spindle motor 11,
the controller 27 switches the spindle servo from the EFM servo
or the WOBBLE servc performed by the first spindle motor
controller 22 to the FG servo performed by the second spindile

motor controller 23, and the controller 27 turns off the tracking

servo by the tracking controller 18 so that no tracking servo of



| and the controller 27 turns off the tracking servo by the track'qg 0 .
controller 18 so that no tracking servo of 2 4 NOV 200; 34 the opZi Q{V 200:
pickup 13 is carried out while the rgmis changed. Therefore, no tracking
servo of the optical pickup 13 is carried out during changing of the rpm
whereby the sane effects as those described for the first enbodi nent are
achi eved. Furthernore, the absolute value of a difference between the rpm
of the spindle notor before being changed and the target rpmis conpared
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and when the absolute value of the difference is equal to or
:-) larger than the threshold value, the focusing servo by the
focusing controller 193 is turned off, and when it is smaller than
the threshold wvalue, the focusing servo is continued. Thereby,
when the rpm of the spindle motor 11 is substantially changed,
the load on the actuator 14 can be reduced by turning the
focusing servo off. Further, when the rpm of the spindle motor
11 is not substantially changed, the focusing sexrvo is not turned
off because the load on the actuator 14 is relatively small,
whereby the process and time required for turn-off and resumption
of the focusing servo are reduced. Accordingly, the selection as
to whether the focusing servo is turned off or not is carried out
so that optimum result for the optical disk drive is achieved, by
the relatively simple process of comparing the amount of change
in the rpm with the threshold, considering the influence of
increases in the required process and time when‘the focusing
servo is turned off, on the optical disk drive as well as the

influence of the load on the actuator 14 when the focusing servo
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increases in the required process and tine when the focusing segvo is
turned off, on the optical disk drive as well as the influence f4tNﬁ¥Iﬂmgj
on the actuator 14 when the focusi ng,servo 2 4 NOV 2003 35 is not turned
of f, on the optical disk drive, mherggy the | oad on the actuator 14 can be
reduced wi thout increasing the process and time required for turn-off and
resunption of the focusing servo. Wiile in this third enbodi nent turn-off
or continuation focusing servo is decided on the basis of the anount of

chan e in he r ste 4, i be.deci.ded o b f .the tine
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for this change, .and cong%ies the current rpmwth the target, rpmon the
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tracking servo only (step S45), and when the required tinme is equal to or
| ar g&he FRR e stePeSHAl d it RaYcbat ESFLEpdoon; EBerpRsEs t A the abkPRg
controller 18 and the focusing controller 19 to turn off the tracking

ser v&esid refe Ttosc ¢EaRgingr tbe respes: thel §risdep m&Rey lihe | oad on the

actuator 14 relating to driving of the lens
- Hexeinafter, a description will be given of the case where turn-

off or continuation of focusing servo is decided according to the
time required for changing the rpm.

The controller 27 obtains, in advance, the relationship
between the amount of change in the rpm of the spindle motor 11
and the time required for this change, and compares the current
rpm with the target rpm on the basis of this result to derive the
time required for changing the rpm. When the required time is
smaller than a predetermined threshold, the controller 27
instructs the tracking controller 18 to turn off the tracking
servo only (step S45), and when the required time is equal to or
larger than the threshold, the controller 27 instructs the
tracking controller 18 and the focusing controller 19 to turn off
the tracking servo and the focusing servo, respectively (step
546) .

The load on the actuator 14 relating to driving of the lens
of the optical pickup 13 is in proportion to the time during

which only the tracking servo is turned off. For example,



thhe optical pickup 13 is in proportion to the tine during whichasonly the
tracking servo is turned off. For exanple, NOV 2003 36 between ghé M@Eémﬂ3
where the rpmof the spindle nmotor 13gis increased from24X to 32X and the
case where the rpmis decreased from 32X to 24X, although these cases have
t he sanme absolute value of the difference between the rpmof the spindle
not or before being changed and the target rpm the tine required for
changing the rpmis usually longer in the case of increasing the rpmthan
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spindle motor and the time required for the change is previously
measured for both cases of increasing and decreasing the rpm, and
the required times are stored. Then, the time required for
changing the current rpm of the spindle motor is derived using
the result, and the derived time is compared with a threshold
value that has previously been obtained so as to be an optimum
value for the performance of the optical disk drive, considering
the influence of ON/OFF of the focusing servo according to the
time for changing the rpm, on the performance of the optical disk,
whereby it is decided whether the focusing serveo is turned off or
continued. Although a decision process a little complicated as
compared with the decision process in step S44 is required by
performing this step instead of step $44, the load on the
actuator when the focusing servo is not turned off can be decided
more accurately, and selection as to whether the focusing servo

is to be turned off or not can be carried out more appropriately,

whereby the load on the actuator can be reduced with reliability



Is to be turned off or not can be carried out nore appropriatelz, Ogﬁgﬁﬁﬁy
the I oad on the actuator can be reduced with reliability 24 NOV 26 7

Wi t hout increasing the process andciéﬂz required for turn-off and
resunption of focusing servo. EMB NT 4. In an optical disk drive
according to a fourth enbodi nent the present invention, focusing servo is
turned off when changing the rpmof the spindle notor, and it is resuned
before the spindle notor reaches the target rpm Thereby the tine from

when the spindle notor reaches the target rpmto. when.the focusipg ervo
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constant, is reduced, mherebg the time required for changing the rpm of the
spi ndPSUHBLAPTc 2 BECPEARTe8S YR gure 9 is a block diagramillustrating the
construction an optical disk drive according fourth enbodi nent of the

presENBOPAYENT] n. In figure 9, the same reference nunerals as those shown
in figure 1 denote the same or corresponding parts. The optigcal disk drive
accor di ng ¥@ ami eP¥irat ieHh Hi i AGROT NG & TPREHY REPOFLMERT kK
drive according to the first enbodinment in that a controller 28 controller
25. ph@vpéééengsﬁ@ﬁ@n‘éioﬂhefqﬁ‘éséﬁﬁt?%¥V%rl?8tlb’é‘?€ffbr91%f CHRT oFR3R9186s, on

the basis signal instructing the controller 28 to change the rpm
the rpm of the spindle motor, and it is resumed before the

spindle motor reaches the target rpm. Thereby the time from when
the spindle motor reaches the target rpm to when the focusing
servo is operated, which time is required for keeping the rpm of
the optical disk constant, is reduced, whereby the time required
for changing the rpm of the spindle motor can be reduced.

Figure 9 is a block diagram illustrating the construction of
an optical disk drive according to a fourth embodiment of the
present invention. In figure 9, the same reference numerals as
those shown in figure 1 denote the same or corresponding parts.
The optical disk drive according to this fourth embodiment is
different from the optical disk drive according to the first
embodiment in that a controller 28 is provided instead of the
controller 25.

The controller 28 performs control as follows, on the basis
of a signal instructing the controller 28 to change the rpm of
the spindle motor 11, which signal is supplied from the outside
through the input terminal 24. When the optical pickup 13 should
be moved to a data reading position or writing position, the

controller 28 instructs the tracking controller 18 to move the



the spindle notor 11, which signal is supplied fromthe outside Ozrg
the input termnal 24. Wien the optical pickup 13 should noved t
readi ng position or witing positionpgthe controller 28 instructs the
tracking controller 18 to nove the 2 4 NOV 2001 38 optical pickup 13 to the
desired position. Wien the spindle notor 11 should be rotated at a
constant rpm the controller 28 instructs the first spindle notor
controller 22 to perform control for keeping the rpmof the spindle notor

11 con tgﬁh f@%%uplﬁ§tEBCE§r 535882$891€P ro'hﬁénlgh@nggiﬂﬁlEOCUSing

cont 8] eérform vo and tocusing servo of the optical

Kk Eur t 11

s g3 11 RBSGSH P Fg#ﬁ%geégt?ﬂﬂé@?ﬁrﬁe‘&f B proapLoELF 28 O

t II f t h t d
ot HASEEuERS %ﬁsﬁ%ﬁa&%ﬁ?ﬁgiﬁ&oﬁrrf AheLTP thed ocu‘;én%&irg?ﬁo"éf the

t k 1 th f t t
the FotErg ToEOREFBIPE: & 8%@?@&%@9 %éﬁ%%%ém‘i@ré'eﬁ’ St ey 8L e
nmotor 11 reaches the ti ﬁ £f ,1% _ lon of the o tl§f| di sk
dri vénssructsnthg tragkiRg FB ﬁ? ®he ?ﬁ?ﬁ%PQH%]%'% Ton the
drive when the rpmof the spindle nptor 11 is constant is identical
to tH&ttBeEGFﬁﬁEB FBRCERBIT ?gYOeﬁﬁ%df%%Hﬁlngts%é%? ?#;EQQKPRFFT s fourth

enbodi ment. Figure 5 is a_flowhart |IIustrat| % t he control rition t he
dri veigken ﬂﬁe FBAPBFTLNEL¥pi ndPELRBE or WHA1E StRA aFRBC yt?ﬁeSBg &5 1 er

motor 11 is changed, the controller 28 instructs the second

N o00;

spindle motor controller 23 to perform control for changing the
rpm of the motor, énd instructs the focusing controller 19 to
turn off the focusing servo of the optical pickup 13 so that no
focusing servo is carried out, and instructs the focusing
controller 19 to resume the focusing servo before the spindle
motor 11 reaches the target rpm.

Next, the operation of the optical disk drive for
controlling the rpm will be described. Since the operation of
the drive when the rpm of the spindle motor 11 is kept constant
is identical to that described for the first embodiment, it will
be omitted in this fourth embodiment.

Figure 5 is a flowchart illustrating the control operation
of the drive when the rpm of the spindle motor 11 is changed by
the controller 28, the first spindle motor controller 22, and the
second spindle motor controller 23, which are included in the
optical disk drive according to the fourth embodiment.

Hereinafter, a description will be given of the case where the



e first. spindle notor controller 22, and the second spindle notdr4 NOV 003
controller 23, which are included in the optical disk drive according %g
the fourth enbodi nent. Hereinafter3 a description will be given of the
case where the 2 4 NOV 2003 39 rpm o9f the spindle notor 11 is changed, with
reference to figure Initially, when a request for changing the rpmis
outputted froma host conputer or the like, the controller 28 cal cul ates
the cycle of the FG signal corresponding to the target rpm (step S50).

Next . th ntroll 2 s,the_t Gcyel e i [ N3 S50, in
t he "O8: 8 d%gfi ﬁgf"gg;&%t %Kr)%g%ng‘;o?? e‘?ﬁ%@é?{htﬁ%@ﬁf%‘%ﬁéﬁ IL:@ ésietrélgfl(si ep S51).

Next,, the controller 28 changes the spindle servo, which has been executed
by t'he EFM servo or WOBBLE servo of the first spindle notor controller 22,

to the FG servo of the second spindle tor,_controller .23 (step,S52),

wher eby tHRL B2y R caarﬁq%{?%u&d%ycg%élgé‘é‘@oﬁ SsHPRarte F?&t%glu%tg htroll er
23 (step S53). Thereby, the spipdle tor 11 starts celerate or
dec&FeMageNPRE FEUBRE F'oﬂrtB{}\grﬁl]f?veY AT %x%asc ‘fﬂec@tﬁ%(gr%l ler 28
instructs the tracking controller 18 and. the fqcusin controlégr 19 to

t ur §hef FYERE PEaERENECs8F FBAhNECFFRSPIULIRT rieP Set& b 2T pddt vETNER st ep
S54), whereby the lens of the optical g%ckup 13 stops the follow ng of the
gr 08963 -i nNewE  dthecEPBRTBELERe2Palrts Bhe t FRTIDE | Eal cursk Aptatredn the
direction of the rotation axis of the optical disk 10, and the Iens
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the spindle notor 11 to be obtained after changing the rpm by a
performs FG servo (step S51). Next, the controller 28 changes

the spindle servo, which has been executed by the EFM servo orx
WOBBLE servo of the first spindle motor controller 22, to the FG
servo of the second spindle motor controller 23 (step S552),
whereby the FG servo is carried out by the second spindle motor
controller 23 (step S53). Thereby, the spindle motor 11 starts
to accelerate or decelerate the revolution toward the target rpm.
Next, the controller 28 instructs the tracking controller 18 and
the focusing controller 19 to turn off the tracking servo and the
focusing servo, respectively (step S554), whereby the lens of the
optical pickup 13 stops the following of the grooves in the
direction of the radius of the optical disk 10 and in the
direction of the rotation axis of the optical disk 10, and the
lens remains at that position.

The controller 28 multiplies the target rpm of the spindle
motor 11 to be obtained after changing the rpm, by a
predetermined number, to obtain a predetermined rpm (hereinafter

referred to as a first target), and sets this first target in the



predeterm ned nunber, to obtain a predeterm ned rpm (hereinafter, ,referred
to as a first target), and sets this first target in the 2 4 Nov 2108@5421]03
second spindle nmotor controller 23. TJhe predeternm ned nunber should be
selected so that the first target is positioned before the target rpm The
second spindle notor controller 23 checks whether the rpmof the spindle
notor 11 has reached the first target or not, on the basis of -the FG
signal obtained fromthe Hall elenent 12 (step S55). Subsequently, when
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of the optical pickup 13 ) )
reached the first target, the focusing servo is turned on. That

? ) is, according to an instruction from the controller 28, the
focusing controller 19 turns on the focusing servo, during
rotaﬁion of the spindle motor 11, before the spindle motor 11
reaches the target rpm (step S56). Thereby, the first target at
which the focusing servo is to be started can be obtained by the
simple process of multiplying the target rpm by a predetermined
number. By resuming the focusing servo at this first target, the
focusing servo can be resumed before the spindle motor 11 reaches
the target rpm.. Therefore, as compared with the case where the
focusing servo is resumed after the spindle motor 1l has reached
the target rpm and the optical disk 10 is rotated at a constant
rpm by the WOBBLE servo or EFM servo, the time required until the
focusing servo goes into normal operation is reduced, whereby the
time required for changing the rpm of the spindle motor 11 can be
reduced. Further, although the lens of the optical pickup 13
starts the following in the direction of the rotation axis of the

optical disk 10, it does not perform the following in the



starts.the following in the direction of the rotation axis of th og@ﬁfzﬁw
disk 10, it does not performthe following in the 2 4 NOV 2U 41 th
of the radius of the optical disk 10, because the tracking servo is off at
this point of time. Accordingly, during this operation, the tracking
positi on does not change. Next, the second spindle notor controller 23
checks whether the spindle notor 13 has reached the final target rpmor
not, on the basis of the FG signal obtained fromthe Hall elenment 12
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the controller 28 smntches t he sglndle servo, fromthe EFNIservo or W£BBLE
ser v&hBy SPERELE| Mookl Adhas nbedFhedntiel Fetab X3P thdBEE Yo byPR he
second spindle notor controller 23, and the caontroller 27 turns the

t r ackhfgbagieo0inghe nEGT 86@8 hgoRERIREBYIFIR thaxdiatly IS 14 18 and the
focusing controller 19 so that the optical  pickup 13 does not performthe
trackphgPs8bVd - anWhescibengriBaks makes LRcheapnt $3CReANR H%%feby t he

sane effects as described for the first and second enbodlnents are
achi tseget rpm, the second spindle motor controller 23 notifies the

controller 28 that the spindle motor 13 has reached the final
target rpm. On receipt of this notification, the controiler 28
instructs the tracking controller 18 to turn on the tracking
servo {step S58). Subsequently, the controller 28 changes the
spindle servo from the FG ﬁode to the mode which had been carried
out before step 52 (step S59).

In the optical disk drive according to the fourth embodiment,
when changing the rpm of the spindle motor 11, the controller 28
switches the spindle servo from the EFM servo or WOBBLE servo by
the first spindle motor controller 22 to the FG servo by the
second spindle motor controller 23, and the controller 27 turns
of the tracking servo and the focusing servo by the tracking
controller 18 and the focusing controller 19 so that the optical
pickup 13 does not perform the tracking servo and focusing servo
when the rpm is changed, whereby the same effects as described
for the first and second embodiments are achieved.

Furthermore, the target rpm of the spindle motor 11 is



Furthernore, the target rpmof the spindle notor 11 is 24 NOV 20834 MDY 2003
multiplied by a predeterm ned nunber to obtain a first target that is
positioned before the target rpm angysthe focusing servo is performed when
the rpmof the spindle nmotor 11 reaches the first target. Thereby, the
first target at which the focusing servo should be started can be obtai ned
by the sinple process multiplying the target rpmby a predeterm ned
nunber, and the change of the rpmof the spindle notor 11 and the focusing
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i nvention, however, the follow n rocess y b erfornmed, i nstead of step
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11 fromthe start , , . .
operation are carried out simultaneously by starting the focusing

servo at this first target. Therefore, as compared with the case
where the focusing servo is started after the spindle motor 11
has reached the target rpm and the optical disk 10 is rotated at
a constant rpm by the WOBBLE servo or EFM servo, the time
required until the focusing servo goes into operation, which time
is required for keeping the rpm of the optical disk 10 constant,
is reduced, whereby the time required for changing the rpm of the
spindle motor 11, i.e., the time required from when the rpm
change is started to when the spindle motor is rotated at a
constant rpm, can be reduced.

Furthermore, in the fourth embodiment, the focusing servo is
resumed when changing the rpm, on the basis of the first target
that is obtained by multiplying the target rpm by a predetermined
number. In the present invention, however, the following process
may be performed instead of step S555. That is, the time required
for changing the rpm of the spindle motor 11 from the start of.

this change is previously calculated by the controller 28, and a



this change is previously cal culated by the controller 28, and gp4hﬁgy2gm§
43 predetermned tinme is subtracted fromthe required tine to obtain "a
first target, and it is decided whethdr the rpmhas reached this first
target or not. Wen the rpm has reached the first target, the focusing
servo is turned on in step S56. The predetermned tinme to be subtracted
fromthe required tine is the tinme required fromwhen the focusing servo
is started to when the focusing servo goes into the normal state, and this
time pBedépprmxtamtteine donshdrtiradaedritionglthe eentired teége tedcobagilrhe
focusing servo operation is subtracted fromthe tine required for changing

the rPprEdfsit hieasgdtdlgnhdratorn sl Hecaribd Rgdth®® $0e édlCHbat edachedsed as the
focusing servo starting tine, whereby the rpm change conpletion tine

coi nairgdes M 44t therJerC Wy bt .OPeftdn Oth&E ol @ldPrddcdied ahé tfhestd me during
whi ch the focusing servo is carried out while changing the rpmof the
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enbodi ments the spindle notor and the pickup are controlled using the
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controller the second spindle notor controller 23, "and the controllers 25
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cont control l ers. §) is case, the sanme effects as
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in the present invention, these controllers na
approximately constant. Accordingly, the time required for the

focusing servo operation is subtracted from the time required for
changing the rpm of the spindle motor 11, and the time so
calculated is used as the focusing servo starting time, whereby
the rpm change completion time coincides with the focusing
operation completion time, and the time during which the focusing
servo is carried out while changing the rpm of the spindle motor
11 can be minimized.

While in the first to fourth embodiments the spindle motor
and the pickup are controlled using the tracking controller 18,
the focusing controller 19, the first spindle motor controller 22,
the seéond spindle motor controller 23, and the controllers 25 to
28, in the present invention these controllers may be implemented
by a single controller or plural controllers. Also in this case,
the same effects as those described for the first to fourth
embodiments are achieved.

Further, in the present invention, these controllers may be

implemented by a CPU (Central Processing Unit), and the spindle



i npl emented by a CPU (Central Processing Unit), and the spindl e MO¥ NOW32043
not or and the pickup nay be controlled by software. Also in this case, the
sanme effects as those described for ;1%2 first to fourth enbodinments are
achi eved. APPLI CABI LI TY I N | NDUSTORY descri bed above, the optical disk
drive and the nethod for controlling the optical disk drive according to
the present invention are suitable as an optical disk drive and an opti cal
di sk drive control nethod for playing or playing and recording optical

di sk . 13l Vi [ |.SC ts jke. NOV
20035191@19%5?%%%%}% car ﬁ\é?é)?rt%'\?éﬁggn% i git“)#tga%for A?o%(r;iJ rlgltegtr}%%al ly
driving an tical disk: i.C f or, readi i | f e ,cal

di sk,“%¥4d t ?c‘cf&f?)e beeférie'é:t%m%ﬁt le%‘l%r?oevael%%\?\?llbfgﬁ ?ggpggg F%Eg?ettgpff?’g%}t%di sk;
a rp?eé&retcfct ortfor det (itivn the rpmof the notor; a tracking control neans
f or ST i3 SEVS of the pickup on the basis of the signal
which is read by the pickup; a first notor control neans for detecting the
rpmof the notor fromthe signal read by the pickup, and controlling the
rpm the motor on the basis of the detected rpm a second notor control

f
rreansAOEfP&rICc”tﬁﬁIrIdW iRy WYSIORYf the notor on the basis of the rpm which

is detected by the rpm ) . )
As described abowve, the optical disk drive and the method

for controlling the optical disk drive according to the present
invention are suitable as an optical disk drive and an optical
;T} disk drive control method for playing or playing and recording

optical disks such as CD-ROM, CD-RW, DVD (Digital Versatile Disc)

and the like.



detector; and a control nmeans for, when the rpmof the notor is Mfmvk?ﬂh
constant, nmaking the first notor control neans performa control

keepi ng the rpm of the notor constan% and maki ng the tracking control
means performthe tracking servo of %e pi ckup, and when the rpm of the
notor i s changed, said control neans naking the second notor control neans
performa control for changing the rpmof the notor, and naking the
tracking control nmeans turn off the tracking servo of the pickup while the
rpmis being changed. 2 4 NOV 2003 Afq2- An optical disk drive as defined
in Cdaiml, wherein said control neans turns off the tracking servo
performed by the tracking control neans, after the notor rpmcontrol is
switched fromthe control by the first notor control nmeans to the control
.An_optical disk drive as defined in

by t e s cond nnt@ EOlng% 5

d ai rFPE FlSlﬁé ngu%lﬁﬁgControl means for perform ng
focu5|ng servo of the pi.cku ﬁn t.he basis_of % which is read by
t he pi ckdp™° Eﬁﬁg &8 P XiE9naReSPEAED ogﬁg g control means

per T e C“S'Vg??zcn%%fﬁé%p%;zﬁzﬁg@g_k%&ﬂﬁ“ﬁﬁ?;asrag Chybls B 3,10 %
drlvglgﬁugeééggg ﬁguﬁigénkévéﬁiy w1th respect to the optical d;sk;
a rpm detector for detecting the rpm of the motor:
a tracking control means for performing tracking servo of the
fi} pickup on the basis of the signal which is read by the éickup;

a first motor contfol means for detecting the rpm of the
motor from the signal read by the pickup, and controlling the rpm
of the motor on the basis of the detected rpm;

a second motor control means for controlling the rpm of the
motor on the basis of the rpm which is detected by the rpm
detector; and

a control means for, when the rpm of the motor is to be kept
constant, making the first motor control means perform a control
for keeping the rpm of the motor constant, and making the
tracking control means perform the tracking servo of the pickup,
and when the rpm of the motor is to be changed, said control
means making the second motor control means perform a control for
changing the rpm of the motor, and making the tracking control

means turn off the tracking servo of the pickup while the rpm is

being changed.



conprising: a focusing control means for perform ng focusing servp o& hhf
pi ckup on the basis of the signal which is read by the pickup; ﬁ%ér 0 ,BU3
when the rpmof the notor is to be kept constant, said control neans nakes
t he focusing control neans performthe focusing servo of the pickup, and
when the rpmof the notor is changed, said control neans deci des whet her
the focusing control nmeans should performthe focusing servo or turn off
the focusing servo while the rpmis being changed, according to the 24 Nov

2003 47 condidgraraal dildg RV alsh@eephbaalndbskimaDd {hePeinsthygts the
focusing control neans to performthe decided operation. 5. An optical disk

drive i LN L r el i r i whet her
ntdehi pednk F&kagrrbff m§ Ekac]%g%gn?t 4 f%écﬁg;ﬁ%g@% feigg ags

the focusing control neans should per o or turn off

the fm&p{gag;rensggrofnmwﬁs,bggggggéeh%*}ﬁo@@f% ecqo%génzgﬁ[ of s i fLeLgnee

bet ween t t he not or el ng change hHe targéet rpm 6.

The oBtLfabud! skOrbyeoascel kpede Lo LAl A ahSElN. S31 4y ongolgoans

. o)
deci des whe si'ng control means sHo per f or

servo,.Qr r t f ocusi erv on the basis of the tine required
for cﬁgngbﬁgg?ﬁéﬂ?ﬁQSE Pt%%“ﬁ%?nge erpticaI di sk drive conprising: a
notor for rotationally driving an optical disk; a pickup for reading a
signal fromthe optical disk, said pickup being nounted novably with

eopest {aglBrRRLLCal ol AkigateR R ITIET B (LIS SR e Tom ot the
comprising:

i ) a focusing control means for performing focusing servo of the

pickup on the basis of the signal which is read by'£he pickup;ﬂ
wherein said control means makes the focusing control means

perform the focusing servo of the pickup when the rpm of the.

motor is to be kept constant or when the rpm of the motor is to

be changed.

4. An optical disk drive as defined in Claim 1 further
comprising:

a focusing control means for performing focusing servo of the
pickup on the basis of the signal which is read by the pickup;

wherein, when the rpm of the motor is to be kept constant,
said control means makes the focusing control means perform the
focusing servo of the pickup, and when the rpm of the motor is to
be changed, said control means decides whether the focusing
control means should perform the focusing servo or turn off the

focusing servo while the rpm is being changed, according to the



pi tkup on the basis of the signal which is read by the pickup; Z fi@ 003
notor control neans for detecting the rpmof the notor fromth %' 2
read by the pickup, and controlling 4k rpmthe notor on the basis of the
detected rpm a second notor control neans for controlling the rpmof the 2
4 NOV 2003 48 nmotor on the basis of the rpmdetected by the rpm detector;
and a control neans for, when the rpmof the notor is to be kept constant,
making the first notor control neans performa control for keeping the rpm

of t heoRi@t 1ok 0pst @ rpﬁﬁ‘%ﬁ&’:ﬁé‘ éiﬂrﬁ:aﬁ QEUH, NGneOoRHER! TRIIIRY | ef”the

focusi ng servo of the pickup; when the Fpmof the aotor is to

changesle sh§ CHES mdBANS: O,;agatfﬁg%h%emaqd ' Gecatlcgl, means per form

a control for changing the rp not or e focusing
control nmeans to turn off the focusing servo of the pICkup while the rpm
i s being changed. An optical disk drive as defined in Caim?7, wherein said

cont rol n t cusi for t he focu i ng

cont r%'l %n@p% %%‘? (?thgk J&tel‘;é)répgm%%fn%eé la‘ltmchéd ‘“Xjﬁr(?ﬁ\nt ntrol by

the fdJ. 0 ntrol econd nop or contro

rreans opt| cg@a £ rg é:q'ld\(/%eg@% th% negl o&flgllﬁ??XPHEFﬁ r &85 PSP a

trac S for perfornln ervo, of the pick p n the

basi Ejef}%%ﬁv%@ S gnfr%%% h 58S VPe 8% Bcﬁil Phg%gi %Egpiocusj‘ng Servg' on” the
basis of the absolute value of a difference between the rpm of

the motor before being changed and the target rpm.

6. The optical disk drive as defined in Claim 4, wherein said
control means decides whether the focusing control means should
perform the focusing servo or turn off the focusing servo, on the

basis of the time required for changing the rpm of the motor.

7. An optical disk drive comprising:

& motor for rotationally driving an optical disk;

a pickup for reading a signal from the optical disk, said
pickup being mounted movably with respect to the optical disk;

a rpm detector for detecting the rpm of the motor;

a focusing control means for performing focusing servo of the
pickup on the basis of the signal which is read by the pickup;

a first motor control means for detecting the rpm of the
motor from the signal read by the pickup, and controlling the rpm
of the motor on the basis of the detected rpm;

a second motor control means for controlling the rpm of the



wherein, when the rpmof the notor is to be kept constant, saig Egﬁh{&h
means nakes the tracking control neans performthe tracking ser¥o 03
pi ckup; and when the rpmof the motoryds be changed, said control neans
switches the notor control from2 4 200 49 the control by the first
notor control neans to the control by the second notor control neans, and
then nakes the tracking control neans turn off the tracking servo of the
pi ckup an thereafter, makes the focusing control nmeans turn off the

ettt O o S P DR )

said control neans nmekes the focusing con ocusi ng
servo wiea chaeBmn gbobe el ok LacORRIAROPH, 800 TmkCE, Lhe,Locusing
ar osionstind Lndp P el sl Sndeht pad Ln Lm0 vbereln sai
hanged 1o Gaus B TR e Mor®s, (R Ty SRd) FRBEPEnEReNe ar get 1 pm

chandes anns ot MEns, Bees ol Wis iAo anak SaFFoeohsthel Paekai Ol A m
cont o “hen el s CE sPE PRECFadhsFRGbECFDBRTEY, | AetBaseBtapLine (i me
requﬁ%ﬁﬂsuﬂgkkngh%hgpg%%%nﬁh%ogggoEogggggeﬁeggg ;gé gémrgnlontrol for
changing the rpm of the motor, and making the focusing control
means to turn off the focusing servo of the pickup while the rpm

is being changed.

8. An optical disk drive as defined in Claim 7, wherein said
control means turns off the focusing servo performed by the
focusing control means after the motor rpm control is switched

from the control by the first motor control means to the control

by the second motor control means.

9. 2n optical disk drive as defined in Claim 7 further
comprising:
a tracking control means for performing tracking servo of the
pickup on the basis of the signal which is read by the pickup:
wherein, when the rpm of the motor is to be kept constant,
said control means makes the tracking control means perform the
tracking servo of the pickup; and when the rpm of the motor is to

be changed, said control means switches the motor control from



2 4 NOV 2003 50 13. A nethod for controlling an optical disk dr| qh V200
conprising notor for rotationally driving an optical disk, a plck|yq 2 J
reading a signal fromthe optical diglg, which is nounted novably wth
respect to the optical disk, and a rpmdetector for detecting the rpm of
the nmotor, and said optical disk drive performng tracking servo of the

pi ckup and controlling the-rpmthe notor on the basis of the signal read by
t he pi ckup when the optical disk be rotated at a constant rpm and when the

rpm ofhd heorpptdcdy dinK #5410 i G o1SAkEnsORbI 13:18 ebﬁfrgﬁ_'

%? contro
met hod conprising:” a step of swtching the notor rpmcontrol fronfa contro

basedign ddhsnsl Goflod Qashdioil e kU endnogkee! chasedagnihlie tpm of the

nmotor which is detected by the rpm’detector; of turning off the

tr ackidih 287 Wsar s%ﬁelt hffc%%g'e}%cﬁaﬁg{)ggggés&ggaﬂgtg_{cgg@t Qﬁ& the rpm

t he notor detected e rpm detector afget rpm a

step g I k 0 o] the notor rpm

contﬁﬁ{I%kﬁﬁ%?ﬂen%%%Frgﬁg basu%q5ﬁ tﬁ§@90§ ﬁ%gﬁﬁ £u§¥géfg ?ected by the rpm

deteq; g%} ontrol based on the S|gnal read by the pickup. 14. A
06Q¥% bRt ol

I|ng an optical disk drive conprising a notor for
rotatlonally driving an optical disk, a pickup for reading a signal from
the optical disk, which is nmounted novably 2 4 NOV 2003

10. An optical disk drive as defined in Claim 7, wherein said
control means makes the focusing control means turn off the

: ) focusing servo when the rpm of the motor is to be changéd, and
makes. the focusing control means resume the focusing servo before

the motor reaches the target rpm.

11. An optical disk drive as defined in Claim 10, wherein said
control means sets a point of time when the focusing control
means should start the focusing servo, at a point of time when
the rpm of the motor being changed is equal to a rpm which is
obtained by multiplying the target rpm by a predetermined number
and is positioned between the rpm before being changed and the

target rpm.

12. An optical disk drive as defined in Claim 10, wherein said
control means decides the point of time when the focusing control
means should start the focusing servo, on the basis of the time

required until the rpm of the motor reaches the target rpm.



51'with respect to the optical disk, and a rpm detector for dqgﬁcNgggamge
rpm of the notor, and said optical disk drive performng tracking r of
t he pickup and controlling the rpmt notor on the basis of the signal
read by the pickup when the optical disk be rotated constant rpm and when
the rpmof the optical disk is to be changed, said optical disk drive
control nethod conprisin a step of switching the notor rpmcontrol froma
control based on the signal read by the pickup to a control based on the

fz th ' ' m e ; .of turning
:‘)P]Ent 3e' f%%%°ﬁ%;d°§‘%%§%@dﬁﬁ | nga hgqrg%mﬁ%gr?hggﬁg%gfgl%g that the
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performing tracking servo ofrthe pickup and controlling the rpm
of the motor on the basis of the signal read by the pickup when
the optical disk is to be rotated at a constant rpm, and
when the rpm of the optical disk is to be changed, said
optical disk drive control method comprising:
a step of switching the motor rpm control from a control
based on the signal read by the pickup to a control based on the
rpm of the motor which is detected by the rpm detector;
a step of turning off the tracking servo;
a step of changing the rpm of the motor so that the rpm of
the motor detected by the rpm detector becomes equal to the
target rpm;
a step of starting the tracking servo; and
a step of switching the motor rpm control from the control

based on the rpm of the motor detected by the rpm detector to the

control based on the signal read by the pickup.

14. A method for controlling an optical disk drive comprising a
motor for rotationally driving an optical disk, a pickup for

reading a signal from the optical disk, which is mounted movably



control'l ed according to FG servo by a second spindl e notor contrgnq?ﬁw(%ﬁé
and tracking servo by a tracking controller (18) is turned off. :

51

with respect to the optical disk, and a rpm detector for
detecting the rpm of the motor, and said optical disk drive
performing tracking servo of the pickup and controlling the rpm
of the motor on the basis of the signal read by the pickup when
the optical disk is to be rotated at a constant rpm, and

when the rpm of the optical disk is to be changed, said
optical disk drive control method comprising:

a step of switching the motor rpm control from a control
f ) based on the signal read by the pickup to a control based on the
rpm of the motor which is detected by the rpm detector:

a.step of turning off the focusing servo;

a step of changing the rpm of the motor so that the rpm of
the motor detected by the rpm detector becomes the target rpm;

a step of starting the focusing servo; and

a step of switching the motor rpm control from the control
based on the rpm of the motor detected by the rpm detector to the

control based on the signal read by the pickup.





