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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 Cenerator) signal detected froma Hall elenent which is

mounipgguive cialle peisgipni ty
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



the spindle notor as a neans for detecting the rpmof the spinalé NG 2883
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 used for
controlling the spindle notor when the spindle notor rotates the optical

di sk at a constant speed. On the other 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 rpomwhile the rpmis changed. Hereinafter, a description

w || keadi feomobnt heready+oéconped abpoical diwk donveantemmniatalopdiclalp gli sk
drive when it changes the rpmof the spindle notor, with reference a

f I owchadt Fehewbvbnuti YUz end. ah NFE herfé@redey tGerRird i) aigradl on step to be
carried out imedi ately after start-up, such as preparation for

cont r gkkkBgetinersni &dl£]1 T0é Demdiyt 1L 816 B mMuin tdd liberamvditeeithity tof s
assuned that, before the change, the rpmof the optical disk is kept

const gnk Bylﬁagevi@ﬁﬁi SLTY m@inEFPb:S edictitid itHd Yopnd JAMIRE g‘éfﬁiw@cy of
the FG signal corresponding a target rpmis calculated (step S60 and the

cal cuhatgd. t arget wbBHHCEEYvHStEChe (82EQutEL) on N1 at PSP Pl &g Sekvo node
is switched fromthe WOBBLE servo or EF4 servo to the FG'servo (step S62),

and theqFGseEm? dsrexacitigd &ad@pebBn e g:?é’dyz‘kéﬂg‘fd%@%gﬁ@luu on of

the spindle notor is accel erated or decel erat toward the target rpm

Next di&k'§rﬁh§§é@dfa@eéé}ﬂfrémr§d3 tHH SpiRhY iADy SAREANNS AR TPM

or not, on the basis of the
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,



signal obtained fromthe Hall elenment (step 564). \Wen the spinpd t
has reached the target rpm the spindle sero il ret urned toptZeh§$g?JMU3
before step 62, that is, the state where <control is carried out by the
WOBBLE servo or EFM servo (step S65) 3this way, the rpmof the optical disk
s changed. As described above, in the conventional optical disk drive,
since the FG servo is enployed when changing the rpmof the optical disk
the tine required until the rpmof the spindle nmotor is stabilized when it
i s changed can be reduced and wuniformalized. By the way, the WOBBLE servo
to beesvéattien of &hbl apkndbeticbbrdiskacnelehetE&EME cderrkerdee@xecut ed on
an al ready- recorded optical disk are carried out on the basis of a signal
whi chiowartieatief tamgtherppt i clkxdi, sktbysanhepkedawhptiokupthe Tpiefldee, while
t hese spindle servos are carried out, tracking servo for making a | aser
beammettokt Rdsf reachbd thRastatgéterpmopodt cadt pi akuphd ddpive @doves Férmed on
the optical disk in the direction of the radius of the optical disk, and

f ocugh Beaseby@af aedMBkbNgthbeHA BB el beent f 0 tepy S6) gr odvess thet he
direction the rotation axis of the optical disk, rmust be carried out. In

the gpawanti aRabronksCakadeyd Cehe hoaeyet  rpm, titee sémimdlevsseva his t r acki ng
servo and the focusing servo are carried out, 2 4 NOV 2003 the spindle

Ser veekaravit ¢Bednbr oputbep VB Es 665 ve2 preieiV B¢y Vithd het 4@ sérene t 0 change
the rpm of the spindle notor
control is carried 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,



Accordingly, even while the rpmis changed, the |aser beam emit2edNWoadl3
t he opt+ cal pickup follows the grooves forned on the optical disk in the
direction of the radius of the optical disk, whereby the tracking position
after changing the rpmof the spindl4 notor is deviated fromthat before
t he change. For exanple, in an optical disk where a recorded area and a

bl ank area coexist, if the rpmof the optical disk is changed in the
vicinity of the boundary of these areas by using the conventional optical
di sk drive, there may occur a change in tracking positions _before and
aftertmeesppndbaam@mHO/kstSﬂitQhﬁdnﬁEOmﬂﬁéesWQF@LgfS?HEOOSFi@§M Gt t he
tracking position, that is, whether data has al ready been recorded in the
t r ackt ogtheoBét sexvortmathangey the opangdd thensphngdleasetorhe optical di sk
drive may nake an error in setting the spindle servo after the spindle

not oradesrdaghed dven tvariget themrrand st lehangiedd| sheedagernhgapecone
uncontrollable, resulting in difficulties in performng stable

r ecorghh gt el agbas keopegtical. Fuokdre fodlewssitheegrhevesafkirmgdpoesi then i s
changed when the rpmof the spindle nmotor is changed, it takes tine to

bri ngyhEca Ppdigial i tHeipihreit ilon tdfe theackidhgsposi thenopeficad thek,pm
change, and the transition fromthe process of changing the rpmthe optical

di sk ety Pres esfadifinpldong tilke eEttecakhdngkngotaterptm afcthstant rpmis
not carried out smoothly, resulting L 4 NOV 2003 in difficulties in

per f o e & tadd & rier Alediing/ed @ytoac khepebattors. th&hehpngeent invention is
made to solve the above-descri bed problens and has for its object to

B provi de anpeR! egalpdeskifr hMeoptical disk where a recorded area and a
kf) 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
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I n which no change occurs in tracking positions before and aft ﬁ@n | .ng
the rpmof an optical disk, and a nmethod for controlling the 2%ﬁi@ I ﬁh@k.
DI SCLOSURE OF THE | NVENTI ON An optical disk drive according to the present
i nvention conprises a motor for rofationally driving an optical disk; a

pi ckup for reading a signal fromthe optical disk, the pickup being
nmount ed novably with respect to the optical disk; a rpm detector for
detecting the rpmof the notor; a tracking control means for perfornm ng

tracki ng servo of the pickup on the basis the signal which is read by the
pi ckmpdif ficndtinst on PERfPEMiAGaREaPbE HEERE %fh%/gﬁﬁaeyl?%ﬁ APEFR hoor from

the signal read by the pickup, and controlling.the rpmof the gg{or on the
basis t HBhelepresent rinvent kwt o Bastort e GolvE theadP Vs 08§ O18Y ng t he
rpmof the notor on the basis of the rpm which detected 2%¥the rpm
det gaiobilemandnd best fok fbansbfect wheprevibde pan FPEHeAl MbtF 451Y® be kept
constant, making the first nmotor control neans performa control for
keefdinnghtie mpnrbéntheonotos onttranking gpels Hekomy hekoxe 04 tedhtro
means performthe tracking servo the pickup, and when the rpmof_ the notor
i s t-habgiehanpedrpmhefcant opticehndiskki agd thensehohdfentenieepttBrIneans
performa 2 4 NOV 2003 control for changing the rpmof the notor, and
makiyhg tbheichnagkskRg control neans turn off the tracking servo of the
pi ckup ile the rpmis being changed. Therefore, it is possible provide an
optical disk device which is able to change the rpm

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



the notor without nmoving the tracking position of the pickup. FurthelQy 2003
according the present invention, the above described optical disk drive,
the control nmeans turns off the tracking servo perforned by the tracking
control neans, after the notor rpmdontrol is switched fromthe control by
the first notor control means to the control by the second notor contro
neans. Therefore, the tracking servo is turned off after the notor

control is changed to the control which does not need the tracking servo,

t hereby providing an optical disk drive capable stable recording/playback
oper atemrrolFufathemhangdag dibeg rom ©oife theeseheri naadt makinghthabove descri bed
optical disk drive further conprises a focusing control neans for

per f armaaigi fop cusitimpls aeamsofturme gfifc ke omatkénpgasesvot @€ shgnpickupch is
read by the pickup, and the control neans nakes the focusing control neans
per f arimtehetHeoommsd ig berng tdhengieck up Thizere fiolre,r pin @6 phesabiler tios to be
kept constant or when the rpmof the notor is to be changed. Therefore,
the pJustsinGrseptddal sldsel Yevdicel etlieht iwhehléheot chakgagtber vpmi of
resuned after changing the rpmof the notor, thereby providing an optical

di sk td ¥ teapallthicdft mesufighghehe racadkigngosetyon spethe | yickuplOv 2003
Further, according to the present invention, the above- described optical
di sk drivephuehbe] SOBPFrdEEG BofOigaisprgs@tntimtention, in the above-
described optical disk drive, the control means turns off the
tracking servo 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.



means for perform ng focusing servo of the pickup on the basis gt?ggﬁ}g&ﬂ
whi ch i*s read by the pickup, and when the rpmof the notor is To K
constant, the control means makes the focusing control means performthe
focusi ng servo of the pickup, and wien the rpmof the notor is to be
changed, the control means decides whether the focusing control neans
shoul d performthe focusing servo or turn off the focusing servo while the
rpmis being changed, according to the condition of the rpmof the optical
di sk, and then instructs the focusing control neans performthe decided
oper at i on. Fugheter @CPEding peR st DR/ el MRt e althE SPUYFF Ve which
can realize a reduction in the |oad on the actuator as nmeans for driving
t he pledamibied tapdiadilr édisikodrafvet Furtbest FoMPEXESSoR EPEUEHRGr CORFLRuL
increasing the process and tine required for turn-off and resunption of
t he rfeamssifiy yemformima Hecusiogoseirhg 06 the piekeptonntBatP8RLS| Rt he
above- described optical disk drive, the control neans deci des whether the
f ocusdheg sdeyarlowhizdnd ss reakdd bye ther pitkepf osndi nhenethe vPM ofr Fheff t he
focusi ng servo, on the basis of the absolute value a difference between the
rpm efotidie imtiar beefiepe kensgactangbd andtrbd meagetmabes Therefore, it is
possible to provide an optical disk drive which can appropriately perform
a deGoduims cunetrear nichesf peusony shevdoshsihd bervarafdtbéfpdrkupt, 2 y
Nov 2003 according to the rotation state of the notor. Further, according
t 0 t h@Pr@SeNtthen @it iodn thenmbherabhevee Heschahgddpptheatodtskldmeaes t he
control neans deci des whet her

,ﬁj 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 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,



the focusing control neans should performthe focusing servo or 2tyr \Pfg
t he focusing servo, on the basis of the tinme required for changing t ZIH
of the notor. Therefore, it is possible provide an optical disk drive which
can appropriately performa decisiof as to whether the focusing servo
shoul d be turned off or not, according to the rotation state of the notor.
Further, according to the present invention, an optical disk drive
conprises a notor for rotationally driving an optical disk; a pickup for
reading a signal fromthe optical disk, the pickup being nounted novably
wi t hageepaiéngt 5ot hee oppteat OB 3kateg ?%rﬁh%lé‘ﬂ‘gtiﬂ%T for detecting the rpm of
the notor; a focusing control neans for perform ng focysing servo of the

pi ckup on BUrthatsi SCqardifigy e the oxessntedBVERLiRB, pitBKERE 2PPVFSt not or
control neans for detecting the rpmof the notor fromthe signal read by
the pgeerupbednaPtdRet ofii $RgAEHEE r piOICAHE QR 481t IR i ReIRF det ect ed
rpm a second notor control means for controlling the rpmof the notor on

t he bhsi foochsing epntrel deears byhewkd rpsn L et ddiorfoGHE Y ERETDI%Heans
for, when the rpmof the notor is kept constant, making the first notor
cont teknneffisther forws tng osrrod, fon e giaris vt e dfiinshaamiidietonst ant
and making the focusing control neans performthe focusing servo of the

pi ckfipr changieg the rpmaof the metor. | sTherédfortanied s thes1leidke 2003
control neans naking the second notor control neans performa control for
changtogidéean popofcahedinet oirivendvinedd mean redmpusiate lsomarfiomeans to
turn off the focusing servo pickup while the rpmis being changed.
Ther@¢éoieion 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



t he

passi bl e provide an optical disk drive which can change tQF r@gkoi
réd

not or wi t hout noving the tracking position of the pickup, and

| oad on the actuator as neans for dri®ing the pickup

t he

i nvention, in the above- described optical disk drive, the control neans

rotation axis of the notor. Further, according to the present

t he

082

in the direction of

turns off the focusing servo perfornmed by the focusing control neans after

t he

notor rpmcontrol is switched fromthe control by the first notor

cont rebntEslsndand ealciory ridle Beddisl seand cratenlcaetne! peedosmliaer ef or e,

it

r ecorckhmigldll afdudckn neimf

t he

I S possible provide an optical disk drive capable of stable
it Apif tdereheAaR@bdi, ngntomkRe ngr €Bent i nventi on,

above- described optical disk drive further conprises a tracking

cont rebcuiay it AN d tasdd REESaheo fetukhfgPkekud of the basis
signal which is read by the pickup, and when the rpmof the nmotor is to be
kept Consiiihi T & HeOHpdli sTeRNK TR de T rRekieFd reQntikoli o iRerd orm
tracking servo of the pickup,” and ™when the rpn1of the notor is to be

changesl,p Adis O ptTRANS diSW (GHRS WS APERh ERBLGE! thEORBpRNEFCORL Ol by

the first notor control means to the control by thé second notor contro

MB ANy o+ AN Gl tTRERS nlgN @ Hle! %%idr?];gn@?%tgrs.%'%aﬁ t éanQ%fé:u heshpacking 24

t he

NOV 2003 10 servo of the pickup a

reafter, nmakes t
reduce the load on the actuator as means for driving the pickup

in the direction of the rotation axis of the motor.
Further, according to the present invention, in the above-

described optical 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

t he

ocusi ng control



means turn off the focusing servo. Therefore, it is possible n@
optical disk drive which can change the rpmof the notor mﬁthout ﬂ@3
the tracking position. Further, according to the present invention, in the
above- described optical disk drive,1@he control means makes the focusing
control neans turn off the focusing servo when the rpmthe notor is to be
changed, and nekes the focusing control neans resune the focusing servo
before the notor reaches the target rpm Therefore the focusing servo is
performed at the point of tine when the optical k reaches the iarget

rpm SeENer ey thEopi-HkH éﬁdopFF%EFaﬁF%Rfd@?b%smh?% CHF IR’ i e
required for chan |ng the rpmof the optical disk. Further, according to
t he peessnturpvef fﬁctlﬁenﬁbé‘%v‘élesthBéGfGEFr chf P sROFFIHES ERe
control neans sets a point tinme when the focusing control neans shoul d
st ar profédeoensppgicaér dbskadriveoripiclof can nehaneh thee FPMAF e not or
bei ng changed is equal to a rpmwhich is obtained by nultiplying the
t ar geptopnwibjout previnegr theectrackbey pesiitsopositi oned bet ween the rpm
before being changed and the target rpm Therefore, the focusing servo is
per f or med Rirtthee paquomiing e wihen pres epyt ilowlendiiok, iLoathesabl¥erar get
rpm whereby the tinme required for changing the rpmof the optical disk is
r edudedcriuetheptiaat odils hgdt Ove hetlpe esemt rohvesanomakas tiee above-
descri bed optical disk drive, the control means decides the point 4 NOV
2003fddtusing wbetrodhenéans stugn coff ridhe nBamss s d kw1 avtternt Hehve o ng
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 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. 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



)

servo, on the basis of the time required until the rpmof the nptiol V
reaches the target rpm Therefore, the focusing servo is surely per{%rﬁg@
at the point of time when the opticgl, disk reaches the target rpm whereby
the time required for changing the rpmof the optical disk is reduced.
Further, according to the present invention, there is provided a nethod
for controlling an optical disk drive conprising a notor for rotationally
driving an optical disk, a pickup for reading a signal fromthe opti cal

di sk ich | t Mabl ] r t | Gale & i arpm
det eef\cl)\eufl%rw%%? ecC ?n]gg?%%u?ggrgooﬂ%%e r%%?%f,s an @%’éﬁ%gﬁ ictglgl %ﬁflﬁi ve
perform ng tragcki SEervo t he. pi . 1014 I of the

not of bRt h8™ bglg? rslg‘?)sfl§ Hef s hgengfmfée%%yl%e%g}%l%uﬁéhﬁgﬁ%ef 5%{% cal disk
be rotated at a constant rpm_and when the rpm,of f&gﬁégﬁ'(g%régsigbe
chanB8BOT 1 Fedape s cHi® of ?g%’i@é“'comﬁeg%feﬁodﬂ%onprl SE% da step o

sw tching the potor r£n1contrpl fr ﬁ?a cont r ol ba%ﬁﬂfonltgg j gnal read by
the PREREY REEErR Hasdif &PiHe Qrfg e MRS SRR § 5’2{ ected by the
rpmdetector; a step of turnin ff the tracking.servq a .st f changi ng
t he FpRTRES tHee n?ﬂ%é)efsorﬂlﬁ‘ratwqe%@ st SR rﬁ&qﬁxe(ﬁ]e%é%t &89 e rpm
detector becones equal, tg the target rpm. a step of starting the tracking

ser vihe afem 05t g QR hFiHe dor&d ‘control fromthe control based on

the rpmthe notor detected b¥ the rpmdetector to,the cgntrol based on 2 4
NOV 2003 Further, according to the present invention, there 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



12 the signal read by the pickup. Therefore, it is possible provi deNEW 2003
optlcal di sk drive control nmethod which is able change the rpm of the notor
wi t hout noving the tracking positiogjihe pi ckup. Further, according to the
present invention, there is provideda nethod for controlllng an opti cal
disk drive conprising a notor for rotationally driving an optical disk, a
pi ckup for reading a signal fromthe optical disk, which is nounted
anany with respect to the optical disk, and a rpn1 detector for detecting

m of. th nmot t he i C rlv tracki ng servo
of t%gepﬁéﬁﬂﬁ aﬁaa oRYrgﬁ?l%lc %é' ?%%ggég?ﬂe TOY of oég%%%ﬂgasﬁg of ?he
signal read b Kk mhen t he op tical I,s. t.0 be at at a
goniPiﬂYl Bnf aﬂﬂgﬁﬁﬁﬁ aﬁ%k At 6% ??ﬂa?ﬂﬂ|q5§ﬂlé¥§ﬂnﬁgléﬁ%ﬁﬂj fﬁe opti cal

S rive control t hod co ri se ste I he motor. rpm
cont FBRIFE oRRE. EB PoI CBRSBOToh TH S G in g 1y A s G ol
based on the rﬁnlof the not or mhlch Is detected by the rpmdetector; a step
of t9EnFhg BiFXBRe focusing servo; a step of changing the rpmof the notor
so that the rpmof the notor detected by the rpm detector becones the
target rpiurdhatep aqcarding FﬁetPScH§?ﬁ§n§eF989n§ﬁ8na §PEFSof-Sswi t ching t he

motor rpmcontrol fromthe control based the rpmthe notor detected by the
r pm preeetded @omeheod ofe¥ ofoaRekl g tafe Afitgeal 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
wheg 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



read by the pickup. Therefore, it is possible to provide an opts a@ ?iﬁm
drive control nethod which can change the rpm of the NOV 2003 1glﬁn g J
wi t hout noving the tracking positionigf the pickup, and reduce the |oad on
the actuator as means for driving the pickup in the direction of the
rotation axis of the notor. BRI EF DESCRI PTION OF THE DRAWNGS Figure | is a
bl ock diagramillustrating the construction an optical disk drive
according to a first enbodi nent of the present invention. Figure 2 is a

flo Sr T0f e BSPL ahdW 1Y atl{@tﬁloﬂ:]&fn% GIUiRaldn B¢ the ?B@k@l@ dingk drive

according to the tirst enbodi nment of ‘the present invention. #igure 3is a

a st ! / : !
Omlggtg%cé[ gézé@gré%%% gcsr{'eg%ﬁe NEANRA SO AUdinad 31 QE}Ebﬁﬁgn_%%k Ardy

accor odi nent of the present inventi Fi gure is a

flompl rghécn&éﬁﬁ%ééﬂné#)éhéngégg{faﬂnégyslngthgfﬁgggkqal di sk drive

according e e present invention. Figure 5is a
flowchart for explaining a method controlling an optical disk drive
accordin enbodi nent of the present invention. fourth Figure 6 is a

flomgﬂgf FféﬁséagﬂfgdﬁIB%.%EHFHﬁ&&%IﬁggntrolIing a conventional optical disk

drive’
Figure 1 is a block diagram illustrating the construction of

an optical disk drive according to a first embodiment of the
present invention.

f ) 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.



Fi.gure 7 is a block diagramillustrating the construction an op?i%xNUVﬁzmg
drive according to the second enbodi nent of the present invention. 24 NOV
2003 14 Figure 8 is a block diagramjjlustrating the construction an
optical disk drive according to the third enbodi nent of the present
invention. Figure 9 is a block diagramillustrating the construction an

optical disk drive according to the fourth enbodi nent of the present

invention. BEST MODE TO EXECUTE THE | NVENTI ON EMBODI MENT 1. an opti cal
di sk dr|venggggdbngstgdg%%#ka%%%gpgﬁl{@iﬁsgégiiHéﬁﬁﬂg ANt A ort Ner

tracki ng ser I's turne e rpm a spindle notor i1 s changed,

th b ti ge | : ' i 1] th
chang® St e FHge S a By S YpRoEh g P Ba BhEnE G CERET T T
iIIustratng.the %pnstruction an optical disk drive according to a first

enbo & FEFE o TR Pi"&sent invention. In figure 1, an optical pickup 13 is
provided with a |Leps of sho and, a signal. is.read from an .optic

di sk 10, V\Fl’rgﬂr?sgrb?aé&%??%eﬁ%v%{“%ﬁ%%n& tpe Ctoﬁlrs%lfé%&ltcﬁr} s°Yens.
The signal to_be read i.s a WOBBLE signal, or_the Jik en no data is
recoFHe&PBﬁcPHed&ﬁﬁiééﬂvﬁiQchéthﬂeﬂongﬁ ﬂ%%rt%J?ﬁgﬂ%ﬂH?E5 ?gcéﬁﬁed on
the optical disk 1Q, the signal to be read fromthe disk 10 is a recorded
si gnRreSRBLYAINE&A BEM

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



signal, or the like. A signal processor 16 processes the signal 2dmﬁ@Mtﬂ&B

fromthe optical pickup 13, extracts the recorded data 24 NOV 2003 15 from
the optical disk 10, and outputs the gata t hrough an output termnal 17 to
the outside. The optical pickup 13 i5° mounted so that it can be noved by

an actuator 14 in the direction of the rotational axis of the spindle notor
11, i.e., in the direction perpendicular the data recording surface of the

optical disk 10. Further, the optical pickup 13 is nounted so that it can

di sk Hrom ShegopFRredl ShPhich 13nEan e e, BEF fheh St PR Tl 9HRE™ naf s

of the optical _disk %O ang lg the direction of the rotation axis of the

spi ndeEMABRdr 171 0pFN8r PUFRLCEhe actuator 14 and the feed notor 15 with a

pi ckup control drjver respectivel A tracking . controller 18 contr%Is t he
Inal

pi ckup corfi®| oRfiGARY BIC 15 Jt%“?ﬁﬂf’é: &% af tpiCERuF €1 39V6 % P¥ead
position or a wite position on the optical disk 10, and it_perforns
tr acRRngcEupler &f LRethBptdiaechierupl 187 AR HRAGL %ﬁlqﬁﬁf§§§ha
outputted fromthe optical pickup 13. That is, whether the tracking
posi 6paéndde matosplical - pi ckiP ke ALERGTEIR PHPHRALFE Thdek e on t he
basis of the signal outputted fromthe optical pickup 13, and when the
traclbhg pesprisngi sunéarated, thaeoneicat otisk 1&- dFpyEReby tR® pi ckup
control driver 21 to nove the optical pickup

optical pickup 13 is mounted so that it can be moved by a feed

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



13 in the direction of the radius of the optical disk 10 so thatp lNQy HWB
tracking position is corrected. This control is called tracklng ser

The focus controller 19 perforns focysing servo on the basis of the S|gnal
outputted fromthe optical 24 NOV 20 16 pickup 13. That is, whether the
focus of the optical pickup 13 is deviated or not is checked on the basis
of the signal outputted fromthe optical pickup 13, and when the focus is
devi ated, the actuator 14 is driven by the pickup control driver 21 to

TOVe SLGEPLLSE, PhOK DS 1 AMOcAde (NS SRR oY il JARAIO B I 1of e

or" 11 so ocus position i1s corrected. This control is
Che obf ATESHE Y FET &% GBI T s Perar 2o SFe nPar control ler 22
cont ?‘&i?‘ﬁg‘fn‘“fzf AL R 2??‘3{4@% é? oA HL ‘f'h B B8, R b of e
opt | IR ey e ARG i 3 A ﬁaf‘ih%ﬁ%%?kg@ﬁ%?%%? 858 on he
e S A S0 TR B
element 12 is disposed as a neans for de t he Lo m. of the spi ndl e

mot oraxis| ofrfdheRindis@tor, uPﬁUF§a§n ngHﬁlpPﬁ %d€8r d8nce with the

revolution of the spindle notor 11. ThI"FG S|%pal corresponds to the rpm
of t IROHRGFAD notl}s 1q0ntHRl devgipfled "focusi rvor.

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



spindl e notor controller 23 controls the spindle notor controlquri r SO
that the rpmthe spindle notor 11 reaches a predeterm ned rpm oanﬁezﬁgsis
of the rpmof the spindle nmotor 11,-,which is obtained fromthe FG signal
outputted fromthe Hall element 12. Control of the rpmof the spindle
nmotor 11 is called 24 NOV 2003 17 spindle servo" and, particularly, control
of the rpmof the spindle notor 11 by the first spindle notor controller
basis of the WOBBLE signal is called "WOBBLE servo", control the rpme

o Pl 4 e SR 5 S BT P o e
he ieulndfort 4 Mg wESSI O R g P e B
i sl dtE e S5 GG PR RS, FonfiRtocforndl
V\V\pieﬁqn%ermiﬁ%f}epfh - (1f3m§’rff5’lﬂ 3%5’%3%%&“?% gpiaa}ﬁ 1_9‘858an posi tion or
witing posiilon, the Controll e 2 Logituctehe {rgckingyeghtToller 1o

notor 11 shoul d be rotated .
servo”, and control of the rpm of the spindle motor 11 by the

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



constant rpm the controller 25 instructs the first spindle motbd NOV 2003
controller 22 to performcontrol for keeping the rpmof the spindle notor
11 constant, and instructs the trackis&g controller 18 and the focus
controller 19 performtracking servo and focusing servo of the optical

pi ckup 13, respectively. Further, while the rpmof the spindle notor 11 is
changed, the controller 25 instructs the second spindle notor controller
23 performcontrol for changing the rpmof the notor, and instructs the

f ocugp icanty dl3,erantd fue therf, oﬁmsftaeussngheety@cmingheoﬂptobhér 214 teV 2003
18 pickup 13, and further, instructs the tracking controller 18 turn off

the tthaeKid¥r S:QfeVQr@f:khhg 8Rikveab FPLEKUBP L WBEL epYcRap, tWAEkelY BEr Vo i S
carried out. Next, the operation of the optical disk drive for controlling

the rgyaMildg @@rq%sggleggrﬁga blie.case where the rpmthe spindle notor 11
shoul d be kept constant. Wen a request for keeping the rpmconstant is

supplied from, tfige hOSErSONPWISE e tdtilddie diOuaR Jhegdmput term nal 24
the controller he controller 25 instructs the first spindle notor

cont ;cggq't%ﬁ%n th@eegfnh@lmWb@oaégémbe@fafca&@tcgée LithSre 1 154 I #i6hiI ON,

t he st spi ndl e not controller 22 perfornms the WOBBLE servo on the

ba5|%fo Is%p¥g§§EEm5tg ahl'thﬂngﬁ§Gk¥@€r@bn§@hH@ta is recorded on the

opti cal or per ornB t
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



servo on the basis of the EFMsignal in the case where data has alrﬁﬁgy
been recorded on the optical disk 10, thereby controlling the s iﬂdl 2003
notor 11 so as to keep the rpmof theoptical disk 10 constant. At this
time, the controller 25 instructs the tracking controller 18 and the
focusing controller 19 to performtracking servo and focusing servo,
respectively. On receipt of these instructions, the tracking controller 18
and the focusing controller 19 performtracking servo and focusi ng servo

of theipRnieC MlotRirchUP ohegRecha¥ekyorf Theet § Bgkiy seadof pord tleusi ng servo
are carried out to normally read the signals fromthe optical disk 10
becaysgi a3 @K iped in the section BA K R ND ART, the WOBBLE servo or EFM
servo controls the 4 NOV 2003 19 spindle notor 11 on the basis of the

signal s fe:[aﬂ fromthe 9pEi GatnAbsk 1k 8 ng ithed don@wehapeiralcdsinr at i ng
the contro %peratlon for changing the rpmof the spindle notor 11, which

oper %:rOEhiaglﬁ&%g] fingd rghllt oY thBes5onE1o! zh@tEo:_251I1,t hend i1 SépsRi e 1@t or

controller e second spindle nmotor controller 23 included in the

opti%%%FgégrOgﬁgﬁgégggahghggo 9e£h§5;iE$% e £pbodi 1 Ofmd e | nventi on.

Her el ere the rpmt the spindle notor 11 reference to

figure 2.095:5M339ed W bhePEe 656" LPAGaE thotor controller 23

included in the optical disk drive aécording to the first

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



Initially, when a request for changing the rpmis supplied fr n&t@@vqmﬁi
conputer (not shown) through the input term nal 24 the control l~e '

controller 25 calculates the cycle (Jge., frequency) of the FG signal
corresponding to the target rpm (step S20). Next, the cycle obtained in
step S20 is set as a target FG cycle, in the second spindle notor
controller 23 for performng the FG servo (step S21). Next, the EFM servo
or WOBBLE servo, which has been carried out by the first spindle notor

cont ol er %%efeh}d;@t?ﬁd 1¥s @01 LRE.AP! Be! enseoupita prLkapedsto the FG

servo by ‘i nstructi e second spindle nmotor contro o performthe
FG , ' ' :

Ther SB35 PRS ZSTAGHs thS: SFORTeSCrariedrEYHE, GPLRE Sl R oh B
l,ution.t d,.th £ he. I i ts th
{rachitgetist ool roe 1aoehirhrn b AFtteat "G BRI OT ! (Step

NOV 2003.20 S§4L Therebﬁ. the lens (not shown) of the optical pickup 13
does IBEIRSI PSWPReP§r56¢88 *formed on the optical disk 10 in the direction

o e 2, Ok SR Bl M0 UL he Loy SLemLIsSlitiRes |
S RSN R ST ERE R O
525 el ke SPACLI2l OtEy 02 cdcaclied LS |t Y A dsgond,
nDtOgagéegagGrggg?gd(step $25). When the spindle motor 11 has

reached the target rpm, the second spindle motor controller 23

notifies the controller 25 tﬂat 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 mbtor

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 tanget rpm_ On receipt of this notification, the controller Ei@qﬂgw§$
the tracking controller 18 to performthe tracking servo, and the trac ﬁ%
servo is turned on (step S26), wherely the optical pickup 13 resunes the
operation of making the laser beamemtted fromthe I ens of the optical

pi ckup 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 notor 11 is switched fromthe servo by the second spindle

mot or e et #1ad | iy 23 £ tdhe WiesHBIE e e Y Bl $Ri-ad! @Pﬁmﬂ% Es%t:rol ler 22,

whereby the spindle servo is returned fromthe FG sefrvo back to the EFM

i i 22 t
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S27) . rst enbodi nmen e Invention, when
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the %g%%%%%n o%%%%ethe tracking position. 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 tracking servo is turned off

although the WOBBLE servo or EFM servo which needs the tracking



the optical disk at the tracking position is not changed after tr?el"rym/ 2003
change, and setting of the spindle servo after the rpm change is normally
carried out, resulting in stable reggrding/ pl ayback operati on.

Furthernore, the FG servo is carried out on the basis of the FG signal
which is outputted fromthe Hall element 12 in accordance with the rpm of
the spindle notor 11. Accordingly, the signals read fromthe optical disk
10 are not required for the FG servo and, therefore, no problemoccurs in

the spindl e %aﬁ{fﬁgecﬁ_\e%rt,t Hm*aita*&%ly ?‘Elé:ielﬁ%%tggr’éﬁrﬂf—ofheoﬁpﬁhgm pi ckup is

not “carried uring execution o ervo. Furthernore, when the

spi ndi e%‘?sj?z}rg}/ ?%ei Yy Shanged 4o, t%,ﬁ{; (%'(?;Og{ﬁéq‘a%gigl{agec\%eg:%c KLRgoRehko 1S

turn € ‘may  terfporaril ere the tracking servo
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whi ch does not need the tracki.ng servo,  such problem hardly_occur,
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focusing servo is carried out even while, thga}gf‘ran gécgggil_slgi/ggtlale,brro or 11

is Cﬁ%&ioqll%l ft@ggg.iyngcgél,r\,orpgultlng in s ac
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.



surely carried out when the tracking servo is resuned after the & #nNGY 2088
spindl e notor is changed, whereby the tracking servo can be resuned easily
and speedily. EMBODI MENT 2. an optiqﬁi di sk according to a second

enbodi nent of the present invention, focusing servo is turned off while
the rpmthe spindle notor is changed, whereby there occurs no change in
tracking positions before and after the change of the rpmof the spindle
notor, and the | oad on the actuator which drives the optical pickup 13 in

(1 SRS 081 A5 LA Shcatheplsrore R

illu ction ~“an o drive according to the

seco nbodl nt of . the pres vention, ref erence
nuneaéﬁ§e§§n 588 gﬂSmﬂp ﬁc?f %%%E gﬁ%ﬂ%t%c%ﬁ 'g%rt%%?fégigﬁdlng
parts. 2 4 NOV 200 The o k.drive a rdl t econd
embo&FREALmeRT anFB?gn? ??% ﬁ€65p%§cbf %f%?l v%pacé%$d%€g % the first
enbodi nent _in that a controller 26 is provided instead of the controller 2
The EBALEBLLEX 328- performs control as described in the follow ng, on the

basis of a signal which is supplied fromthe outside tErough t he i nput
term nal JharPHFRAFLRR £& RET T3S AT 6 3o AeRERIRePhE™ fRCof ¢t he

spindle notor 1. Wen the optical, pickup 13 should be ved to 2 dat a
readﬁﬁélpygpgpoﬁnophe basis of a signal which 1is supplie rom

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



writing position, the controller 26 instructs the tracking contZ di NEW 26593
to nove the optical pickup 13 to the desired position. Wen the spindle
nmotor 11 should be rotated constant ,upm the controller 26 instructs the
first spindle notor controller 22 to keep the rpmof the spindle notor
constant, and instructs the tracking controller 18 and the focusing
controller 19 to performtracking servo and focusing servo of the optical
pi ckup 13, respectively. Further, while the rpmof the spindle notor is

change &téﬁ‘@ 4&#%% 264 fEIareJ%Ilsrefa*aPy SRGRI el Fdke thet @f rgentrol ler 23

to per orn1co changi ng the rpmof the spindle notor 01 and
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motor controller 23 of the optical disk drive according to the
second 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 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
‘



he.first spindle notor controller 22, and the second spindle motdr4 NOV 2003
controller the optical disk drive according the second enbodi nent of the

i nvention. Hereinafter, a descriptig% will be given of the case where the
rpmof the spindle notor 11 is changed, with reference to figure 3.
Initially, when a request for changing the rpmis supplied froma host
conputer or the like through the input termnal 24 the controller 26, the
controller 26 calculates the cycle of the FG signal corresponding to a

target m (sie 30) . t, the 1. t. FG gy i i_n:step S30 is
set PR {:ﬁee é%%bﬁ%lss%%]a:\@( J}r%tgche c%lﬁ{e%gcl & O;FS%IE%r %%e%ftg?% ﬁglt%ﬁe FG servo
(step, S31). xt the controller .26 turns the M ser va _qr BLE servo
off,BF?E%%y gﬁ% L3955k e@%r%&?%ﬂ1(9?lé%§q§§gnoﬁer rﬁ?&lgfatﬁe i'rst spindle
notor control]er , _and instructs the second_spi ndl or _cantraller 23
(o pAFFOTHILY bt i CCSRr EEd iRt P A Begy PRGBS0 90 Fs S BHBY to ¢ he
FG servo (step S32), and the FG servo .is executed (step S33). Then, the

spi nHERS Nk ofhe 1R%IFR L RiRIR éec.‘}}al&’écé‘ltettg?epﬂ%é%rlé’\r}ol ution toward the
target rpm Next, the controller 26 instructs the focusing controller 19
turn the Pg&tsi §esEPFENGr FPLBALE BOEFT GPRFERILIEF he |%1h%9lﬁ1e‘%%ﬁl%£|

pi ckup 11 stops the followi ng of the grooves formed Vi 25 24 NOV 2093, on

t he Bt i N @apy nlk Regireaahissh toe theE ISt &PMoRTaRPS, on the
basis of the FG signal obtained from the Hall element 12 (step

S35}. When the spindle motor 11 has reached the target rpm, the
f’) 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
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wher eby, the | aser beam cannot be focused on the optical disk. AZc’brNﬁVnQUﬂ&,
al so tracking servo becones uncontrollable, and the | ens of the optical

pi ckup 11 remains at the position. t, the second spindle notor
controller 23 checks whether the spinhdle notor 11 has reached the target
rpmor not, on the basis of the FG signal obtained fromthe Hall el enent
12 (step S35). When the spindle notor 11 has reached the target rpm the
second spindle notor controller 23 notifies the controller 26 that the

spi ndl.e tor .11 has_reached t tar N Ipigthis i fLcation,
the. CuiR FOICORETE5 SARIET GEts DEhe FolnenniPonePor P EFEL B e Sy iRt bt

focusi ng servo, and t focusi.ng,setvo is.turned_on. (step, S36 t her eby
resu%Qﬁiﬁﬁ%g éﬁéWQtP52%P8IPB&PﬁgltﬂéchBO%gsl?o?ﬁﬁﬁléi ?HRe %%%%%a?ﬁaisk 10,
wth the,K laser beamenitted fromthe | ens of . the opticgal pick %]1%

Subs SBELAE FhaPNESer WO6E T TOGPRARG AGESP 15 FETShPHicREl” { PRC RBSser vo
by the second spindle notor controller 23 to the servo by the first spindle
not ot T@EKIANGl ISEE V2 isnReFehTEhRsBRRdVRI I etRD TR (&S Y $dom ffe FG
node to the EFM servo or WOBBLE servo which had been set befgre step 32.

I n t kReopESEALt ditsR EPMvefathsr 8PHRIEe PRRCEetbrerR MR when changi ng
the rpmof the spindle notor 11, the controller 26 switches the spindle

ser voithertt ROVERY SBEvETBFkVEBEPES5EEOR, 2We Fhe sfangi bfecht2?
controller 22 to the FG servo by the second spindle notor controller 23,
and descedhedofper the firas omaodinendosanebe ChBRIRYIng servo of f by the

focusing controller 19 so that no
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,



faocusing servo of the optical pickup 13 is carried out while thel ﬁpN@quﬂ3
changed. Since no focusing servo is carried out, also the tracking servo IS
not carried out while the rpmis chapged. the result, the rpmof the

spi ndl e notor 11 can be changed wi t hout noving the tracking position, and
the sane effects as described for the first enbodi mrent can be achi eved.
Further, since the grooves are spirally fornmed on the optical disk, while
the rpmis changed when the focusing servo is carried out, the | aser beam

em t {eghefiom %&%&pkhgalfoehggﬂg bert8aYLT edrhod afgﬂéfw&! yﬁ@' 5PYh408

grooves in the direction o rotation axis. As e resu a great |oad
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direction o tation axis. I'S second enbodr nen owever, since no

focuggggosegpﬁgiEaggi%hegﬁga%grgééﬁrfhgeéﬁg£%§g fgaggfgkethe | oad on the

actuator 14 rves a prc can bé teduced. Further,

mhenr%g% 3 in?l? sgrg %s %h Qggd to the FG servo after the focusing servo
i s tGrned of?/ Pridre napreﬁgorafily occur a state where the tracking

servo and focusing servo are . turned off although.the WOBBL eryo or EFM
servo whi ct'n gst%%onc?reé@ﬁqfd“e v&oﬁzn&"%ﬁogi’f %rll(dngers\%vf’sgb%r fed out,
i me iatel¥ after the turn-ofgfof Ife tracki ng servo. In this state,
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| ayback operatiqn cann be achieved. inp,this second enbodi nent, 24 NOV
200§?T Es ghangeg. %n %he present Envention, 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



27. however, since the focusing servo is turned off after the sp dN@ S §o
I's changed to the FG servo that does not need the tracking seﬂbg, Mcﬁm
probl em hardly occur, resulting in staple recording/playback operation.
this second enbodi ment, 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 may be turned off before turning off the focusing servo in step S34

shownpb 95 £1 K5 CpEcARUahdea fOSHSINGY SR AT tiNeAGlp & £S @heo sPhdle t ur ned
on in step S36. In this way, after the tracking servo is turned off to
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formed on the optical disk 10 in the direction of the radius, the focusing
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emtt e | : 'qhﬂgr 3 on the grooves on the optical disk 10 in
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t he ditect t’he optical disk 10 can be stopped with
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third enbo Nt thé present i nventron, trackin ervo 1 s turne f when
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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



the optical disk. Thereby, there occurs no change in tracking de hﬁﬁBZOOS
28 positions before and after the change of the rpmof the spin é

and the | oad on the actuator can be gg¢duced w 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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turned off or not, on the basis of the absolute value of a
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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11 constant, and instructs the tracking controller 18 and the fgq}u ili}g
controller 19 to performtracking servo and focusing servo of th onicaW3
pi ckup respectively. Further, mhileiége rpmof the spindle notor 11 is
changed, the controller 27 2 4 NOV 3 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,

byt RECRoEE R SE AT FEr "' ORE HIfe AR Ry et AR, PSP or”
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be omtted in this third enbodinent. Figure 4 is a flowhart illustrating
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controller the first spindle notor contraqller 22, and . the secgpd ipindle
servo, i.e., the spindle servo which has been carried out by the

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



motor controller 23 which are included in the optical disk drive_according
to the third enmbodi nent the invention. Hereinafter, a descriptiod WiNOV 8803
gi ven of the case where the rpmof the spindle notor 11 is changed, with
reference to figure 4. Initially, en a request for changing the rpmis
supplied 2 4 NOV 2003 30 fromthe host conputer or the like through the
input termnal 24 the controller 27, the controller 27 calculates the cycle
the FG signal corresponding to a target rpm (step S40). Next, the target

FG cycle obtained in ste O i,s_set.int second . .spi . not

contﬁ&#ﬁ@ﬁ %gemﬁFeﬂvﬁﬁrfgrﬁﬁetﬂér%fiﬁ%ﬁv%f( %ﬂfékifﬁéhFégé%' tﬁggc%%?roller
27 turns_off the EFM servp or WOBBL servo, i.e., the spindle servo which
nas BeSH1Ear i Beoht o9t he PYEreE i i SRR a T T 3P R
instructs the second. spindle notor controller 23 tgcferforn1the 3pind|e
servef therepyiicahi PERKRY- t nEOWBVREr etREIREPTDS T RNECHRT VP TRtEDP? S42), and
the FG servo is executed (step S43). Thereby, the spindle notor 1 starts
to afesl spaneobf apderesarRtipe PEVEPTHIUH (RN a%fe NAar gt S Next |
either turn-off of only tracking servo or turn-off of both tracking servo
and Poctbengtbervhand, byher el | ed-agiing SeAvo Sk tAHs 1AW SB&ETUt ed.
That is, it is decided whether turn-off of focusing servo should be

per f ergetuonedooffi nsinerli thonlazex epmiemiditad faG@hdhseR-19%en only the

tracking servo is turned off while performng the ﬂocusin% servo_during
pickup does not follow the grooves in the direction of the radius

of the optical disk as well as in the direction oflthe 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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necessarg to repeat the focusing servo starting operation until the
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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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t he branch decision of the two types of servo turn-off (step S44)
Initially, the controller 27 calculates a difference between (2 4pN98fZMB
the spindle notor 11 before it is chapged, and the target rpnl Then, the
absolute value of this difference is conpared with a predeternined
t hreshol d. When the absolute value the difference is snmaller than the
threshold, only the 24 NOV 2003 32 tracking servo is turned off (step $45).
Further, when the absolute value of the difference is equal to or |arger
than the jbyes sé@SnJi()&#‘fﬁcﬁ‘ﬂe SRS 2omBld118T b dHRGK Rhexglyp are
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controller 19 to turn on the focusing servo if the focusing servo
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 contreller 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 spindle
motor controller 23, and the controller 27 turns off the tracking

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



realized by the relatively sinple process of conparing the anount q@g&ﬂF h&
the romwith the threshold. As for the threshold, a val ue nost su?t - o2 .
the performance of the optical disk gpould obtained in advance, according

to the difference in the rpmthat is required for changing the rpmof the

optical disk 10, by calculation or sinulation, considering the influence of
OV OFF the focusing servo on the perfornmance of the optical disk. NOv 2003
33 Next, the second spindle notor controller 23 checks whether the spindle
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:-) 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



I nithe ,optical disk drive according to the third enbodi nent the,invention,
when changing the rpmof the spindle notor 11, the controller 27284MN@WQEU3
the spindle servo fromthe EFM servo 50T t he WOBBLE servo perforned by the
first spindle nmotor <controller 22 t8%t he FG servo perfornmed by the second
spindle notor controller | and the controller 27 turns off the tracking
servo by the tracking controller 18 so that no tracking servo of 2 4 NOV
200; 34 the optical pickup 13 is carried out while the rpmis changed.

Ther ef ore 0. tragcki ser of the aptj.cal pi.ckup LS. carri out
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for the first enbqdi nent .are achieved. Furthernore, the absolute value of a
i 11 S A8 B on & HED PEmESAUCRE S CAING (OCOPBLRr EhBePREERENGEA and
the target rpmis, conpared wi,th a predeternined_thyreshold by the controller
hnd VidE RS JO8 T Cot e GEPRBPEACE PE ERGaPOFBSERT PEFES: | han
the threshol d_val ue, the focusing servo by the focusing controller 19 is
turned of f"hahe WRefhif FRIEdpeMaediment e T e Ho | PHEME E 4 Gocusi ng
servo i s continued. Thereby, when the rpmof the spindle notor 11 is
substifausimgy sexyRgdd, derddedagrofbenbagdeuatorheanmpent eaficel@nget éPni ng
the focusing servo off. Further, when the rpmof the spindle notor 11 is
not s R & ISFeph&ided 1t mayr beusergdsdr 9B thenpesiwrpkdthe time

required for changing the rpm of the spindle motor 11.

- 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,



off because the | oad on the actuator 14 is relatively small, m@ergﬁ t he
process and tinme required for turn-off and resunption of the f @ dbimﬂ3
servo are reduced. Accordingly, the gglection as whether the focusing servo
is turned off or not is carried out so that optinmumresult for the optical
disk drive is achieved, by the relatively sinple process of conparing the
anount of change in the rpmwth the threshold, considering the influence
of increases in the required process and tinme when the focusing servo is
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Vhen tI].atlo Egdbgkggeﬁ the amount of change in the rpm of the
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



smal | er, than a predeterm ned threshold, the controller 27 instr gg& tQﬁ
tracking controller 19 to turn off the tracking servo only (stép @Y, Bhd
when the required tine is equal to o . | arger than the threshold, the
controller 27 instructs the tracking controller 18 and the foeusing
controller 19 to turn off the tracking servo and the focusing servo,
respectively (step S46). The |oad on the actuator 14 relating to driving
of the lens the optical pickup 13 is in proportion to the tinme during

whi ch .only the tracking,servo is turned off._ For. ex | e, /. 3
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24X to 32X and the case where the rpmis decreased from 32X to 24X,
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bet ween t he r%nlof the spindle notor before being changed and the target

r pm EMREDIMENT, dquired for changing the rpmis usually |onger in the case
of increasing the rpmthan in the case of decreasing the rpm, Accordingly,
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stored. Then, the tine required for changing the current rpmof the
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conpared with a threshold val ue that has previously been obtained so as an
opt i spimdle 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



val ue for the performance of the optical disk drive, considering 'tl}h«NO ,
i nfl uence of OV OFF of the focusing servo according to the tine ; v 200;
changing the rpm on the performance;of the optical disk, whereby it is
deci ded whet her the focusing servo is turned off or continued. Al though a
decision process a little conplicated as conpared with the deci sion
process in step S44 is required by performng this step instead of step
S44, the load on the actuator when the focusing servo is not turned off
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constructlon an optical disk drive according fourth enbo nent of,. t he
pickup 13, regpectlvely Further,_whilg the rpm o gﬁ pindle

motor 11 is changed, the controller 28 instructs the second
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



present- invention. In figure 9, the same reference nunerals as 2t30ﬁgvzﬂm2n
in figure 1 denote the sanme or corresponding parts. The optical dis e
according to this fourth enbodi ment,4s different fromthe optical disk
drive according to the first enbodinent in that a controller 28 controller
25. provided instead of the The controller 28 perfornms control follows, on
the basis signal instructing the controller 28 to change the rpmthe

spi ndl e not or 11 mhich signal is supplied fromthe outside t hrough t he
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tra%klng controller 18 to nove the 2 4 NOV 2001 38 optical pickup 13 to the
desired p05|t|on When t he spindle notor 11 should be rotated at a

const ant troller tructs the first spi.ndle
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11 constant, and I nstructs the tracking contraller t.he focusing
conttx&m @r hogs FBmBEF?BrﬂFtF]&%k%h]@eseFl?f% ‘%'c,ld%‘f n%SSS rﬁxfdﬂtﬁ‘et She opti cal
pi ckup 13, respectively. Further,, while the rpm of the spindl notor 11
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controller 23 to Eerfornlcontrol for changing the r€n1of the notor, and
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optical picku 13 so that no
in step S5 in the second spindle motor controller 23 that

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



focusing servo is carried out, and instructs the focusing contrpller 19 to
resume the focusing servo before the spindle notor 11 reaches tﬁg &D&eﬂm3
rpm Next, the operation of the optiggl disk drive for controlling the rpm
will be descrlbed Since the operation the drive when the rpmof the
spindle notor 11 is kept constant is identical to that described for the
first enbodinent, it will omtted in this fourth enbodinent. Figure 5is a
flowchart illustrating the control operation the drive when the rpmof the
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Lo rArmnt ne? £ (58P « dl e notor controller 22, to the FG servo of

t he second s |ndle tor controller 23 _(step S
Su%sequent y, when tge rpm of(thepsp££&le motor 11 has

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



whereby the FG servo is carried out by the second spindl e notor ?qp$mwlbﬁf
23 (step Sb3). Thereby, the spindle notor 11 starts accelerate or v
decel erate the revol ution toward thq4{arget 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
S54), whereby the lens of the optical pickup 13 stops the follow ng of the
grooves in the direction of the radius of the optical disk 10 and in the
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selected so that the first target is positioned befgre the ta h rpom The
second spi¥Rffler ntdrseitd GiRetdis sonjrodier ﬁecpﬁﬁﬁﬁfwhﬁg §ﬁ?ndle
notor 11 has reached the first target or_npot, on the basis of the FG
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28, the focusing controller 19 turns on the focusing servo, _durjng
rot at $6AP0B57he sPhedl Ehpoepindie Metereld Heasprerfieedoty final

target 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
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reaches the target rpm (step S56). Thereby, the first target mhigtﬁtNﬂy 2003
focusing servo is started can be obtained by the sinple process of

mul tiplying the target rpmby a predggerm ned er. By resuming the focusing
servo at this first target, the focusing servo can be resuned before the
spindle notor 11 reaches the target rpm Therefore, as conpared with the
case where the focusing servo is resuned after the spindle notor 11 has
reached the target rpmand the optical disk 10 is rotated at a constant
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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



instructs the tracking controller 18 to turn on the tracking seryopy Q?tﬁm3
S58). Subsequently, the controller 28 changes the spindle servo fromt

FG node to the node which had been camried out before step 52 (step S59).
In the optical disk drive according to the fourth enbodi nent, when
changing the rpmof the spindle notor 11, the controller 28 swtches the
spindl e servo fromthe EFM servo or WOBBLE servo by the first spindle
notor controller 22 to the FG servo by the second spindle notor controller
23, agrteddite fririad| timie 2% toutrddied rfacki MheSacaiand thmef @ousbregiser vo
by the tracking controller 18 and the focusing controller 19 so that the

opti cal £ipdekiprdet deasd Ao iperdediifdd eHetdeld RBeSeprohaBdrbaensdng servo
when the rpmis changed whereby the sane effects as described for the

firstepng seeond SadiceMot .ar enaahi @ve deprt W eldmihed e tranget rpm of
the spindle notor 11 is 24 NOV 2003 42 nultlplled by a predeterm ned nunber

to oltpidetd fﬁHe'Stfcthélfﬂg sehidlo 1S RYYdrRed ibekeeg the.tamgat rpm and the
focusing servo is performed when the rpm of the splndle notor 11 reaches
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shoul’'d be started can be obtained by the sinple process nultiplying the
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afterﬂﬂ%%ﬁﬂﬂd%@ﬂ% @%%%Eaﬁ% 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



has reached the target rpmand the optical disk 10 is rotated a&:énHUﬁnZUUS
rpmby the WOBBLE servo or EFM servo, the tine required until the focusing
servo goes into operation, which timg, is required for keeping the rpm of
the optical disk 10 constant, is reduced, whereby the tine required for
changing the rpmof the spindle notor .e., the time required fromwhen the
rpmchange is started to when the spindle notor is rotated constant rpm
can be reduced. Furthernore, in the fourth enbodi nent, the focusing servo
is r d ngJ t bas, fir I . & hat
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contr%ﬁhégaﬁﬁﬂt%uﬁf%hf%Q5ﬁv 883 43 predeternmined time is subtracted fromthe
required time to obtain a first target, and it is decided whether the rpm
has reached this first target or not. Wien the rpmhas reached the first
target, the focusing servao is turned on in step S56. The predeterm ned

ti me ARPIECARM R (18t NDISTORE required time is the time required from
when the focusing servo js started to, when the  focusing servo goes into

t he nor mal A8t 4E&CTARAAt APQVE i nEl$ sOP BhpR byt é?%r@}‘grﬁne A?:"c%?%‘if ngly,

the tinme required for the focusing servo operation is subtracted fromthe
ti nef,cgqlﬁqrgbtqléflng the optical disk drive according to the present

invention are suitable as an optical disk drive and an optical
: _) 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.



changing the rpmof the spindle notor 11, and the tine so calcgéqyﬁﬁviﬁ
used as the focusing servo starting tinme, whereby the rpm chan 003
conpletion time coincides with the fpeusing operation conpletion time, and
the tinme during which the focusing servo is carried out while changing the
rpmof the spindle nmotor 11 can be mnimzed. Wiile in the first to fourth
enbodi nents the spindle notor and the pickup are controlled using the
tracking controller the focusing controller 19, .the first spindle notor
controller the second spindle mtorygaatroller 23, and the controllers 25
the present invention these controllTers may be inplenented by a single
controller or plural controllers. Also in this case, the sane effects as

t hose described for the first to fourth enbodinents are achieved. Further,
in the present .i nvention,. these controllers nmay be inplenmented by a CPU
(Central r5§%§§?§ggﬁﬁ%tFrlgﬁdg?wgr%ﬁ%ﬁgre NOV 2003 44 notor and the pickup
may be contrqlled by sqoftware. Also.in this case, .the same effects as
Lhose dedo P Fo (RErSEAS FEiFiRY eRoSHERERLsOLPE achi eved.
APPLI CABI LI TY I N I NDUSTORY As descri bed aboye, the,optical . disk.drive and
he ot héti PR it ARG Re SygRPdal ZAReknAr PRELSRLoR Ky B8ithe. pr osent
invention are,suitable as an optical disk drive and an optical. disk drive
contPkaHBtH%Hn%‘F‘O'bT‘E?/&rF&O%?ngY EVaRLY %‘fﬁ?ercé'cofr‘ﬂitﬂ"g? optical A?LSI"'

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.



optical* di sks such as CO-ROM CD-RW DVD (Digital Versatile D sc anﬂ &hf
| i ke. NOV 2003 45 CLAIMS 1. An optical disk drive conprisin a not gy 2003
rotationally driving an optical disk;4@ pickup for reading a signal from
the optical disk, said pickup being nounted novably with respect to the
optical disk; a rpmdetector for detecting the rpmof the notor; a
tracki ng control neans for performng tracking servo of the pickup on the
basis of the signal which is read by the pickup; a first notor contro

means f or Metgaticad e K pirive @edetf%ea fhoF1ADR $1 ORRErEeRdsAYqt e
pi ckup, and controlling the rpm of the notor on the’ basi's of the det ect ed

rpm d r r S t ﬁ&i not or on
t he bggﬁgggg Fgghgpﬁﬁaﬁ%cekfng gt5%§%5£§€ g%& ;?kg ééﬁiﬁg and a contro
rreanst&%mwgeeohbfoimgﬁszhgfggi%hésrp Sl Rlon GADSLANL s, TRIGDG 1 he
first motor control neans orma con eeplng e rrpmof the

not or ¢ S\rgﬂsﬁ%ﬁ@t co gofaﬁgng%éhf%{;‘é@%&P conttrrocl nmeans. erftcH m ¢t h:‘f%ég(:kl ng

Servo o e pIC e rpn1 Fie-Trot S8 cnvangsd, © ont rol

neansbgﬁgbggﬁgg §%88@9r”838 rgfq%%% %neans performa control for changing

the rp and na tacking control nmeans turn off the
tracki ng servo of the pickup mhlle the rpmis

3. 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'£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



bei ng changed. 2 4 NOV 2003 46 2. An optical disk drive as defi?ed@t@,gmﬁim
1, wherein said control neans turns off the tracking servo per &P

the tracking control means, after the nmotor rpmcontrol is switched from
the control by the first notor control nmeans to the control by the second
notor control nmeans. 3. An optical disk drive as defined in Caim1l further
conprising: a focusing control neans for perform ng focusing servo of the

pi ckup on the basis of the signal which is read by the pickup wherein

sai d €ond1el ofeansti@kasn tdie d108 USitig- LR Y, %ﬁ@n%h@%f AUSPRE f Qs ng

servo of the pickup when the rpmof the notor is to kept constant or
when £ 40 CEANIRSE ddld ™ d Stk ALkl %'ér jyg as defined in
Claim1 fu conpri si ng: focu3|ng cont rol or perfornlng

f ocusi ng servo of the pickup on the basis of the signal which is read by
t he pickup; wherein, when the rpntof the notor is to be kept constant,

oo P ARLOBEREEL R A ORI RN el RS PO PES 0
e S T R T
Chan%eeq.‘fo%ﬁ:qg’h% %cn.l%lnr&e servo or turn off the focusing servo, on the
besis 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



24 Nov 2003 47 condition of the rpmof the optical disk, and then, i rg@is
the focusing control neans to performthe decided operation. 5. A&fﬁﬁiﬂ
disk drive as defined in Gaim4, whefgin said control means decides

whet her the focusing control nmeans should performthe focusing servo or
turn off the focusing servo, on the basis of the absolute value of a

di fference between the rpmof the notor before being changed and the
target rpm 6. The optical disk drive as defined in Claim4, wherein said

Cont motopats tes ess G hefe Ui | PaLaL A SNNA JRPRR AU SR P
usl

the focusing servo or turn off rvo, t 'S t he
time requipr ednk@hic [y} he t motor.. An optical disk drive
ntebICHBaAsN ok WBgﬁ}ﬁﬁar? Tnd aﬁh%dT?ng 1 ske Bepkertp for

conprising: a notor for rotafiona

(i sing: a mto  Bral'l y 8 P ng”al gttt Fetip 1
i o e S R R PR Hocl” ot pBorst Be2derBeti framod pm of

with respect to the optica arp
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and :
means making the second motor control means perform a control for

changing the rpm of the motor, and making the focusing control
5jj 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.

D,

comprising:

An optical disk drive as defined in Claim 7 further

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



a control neans for, when the rpmof the notor is to be kept con?t,}awz
maki ng the first notor control neans performa control for keeping e Wﬁm
of the notor constant, and making thgg focusing control neans performthe
focusing servo of the pickup; . and when the rpmof the notor is to be
changed, said control neans maeking the second notor control neans perform
a control for changing the rpmof the notor, and making the focusing
control means to turn off the focusing servo of the pickup while the rpm

i s beimng &rangad bArHRPtH Gt dcterddone ra3 fehhgedol pnd abAtFo1WREr ei n said

control neans turns off the focusing servo performed by the focuSing

cont ke BAnmAhidtox R il ONEOnn AkbEhele EEOELLRG control by

the first notor control nmeans to the contro t he secon r contro

MBAN S o AN 1C He oS Ko o) %%fa%h%eftix‘&"c‘iihgr geg%!g] Sl UhL hg{,cgﬁgp%héi ng. a

tracki ng control neans for performng acking servo I'ckup on the

P S AL Al B8 G0 1 1

n sai n means makes T he t racki ng

cont rg| ga formthe tracking servo of the pickup; and when the rpm of
t he ﬁ%%%} |gPS%%%gﬁanged, said control neans switches the notor control
from2 4 NOV 200 49 the control by the first notor control neans to the

control by
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 changed, 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.



)

the second notor control nmeans, and then nakes the tracking coq;qoﬁoveng
turn off the tracking servo of the pickup an thereafter, nmakes th

focusing control neans turn off the shocusing servo. 10. An optical disk
drive as defined in Caim?7, wherein said control neans makes the focusing
control neans turn off the focusing servo when the rpmof the notor is to
be changed, and nmakes. the focusing control neans resune the focusing
servo before the notor reaches the target rpm i1l. An optical disk drive

ahen THo- PhabeTig com o anarih e (e MERaaEhd RoRBRTkifly Ty of
ot g oy R R e B P OB Lah, uEfern HETRnber  and s
oot 1 carenrg S ERa TR hBR BhEurahntisk uHEref nt s et ther R luns -
oculity 28eB8-R0R3, rbonBEracar BRek( ABY Aol SORRRTH 9% rpmof the
. OFEXERT LDskIar OB BEnbRPSPAECEnotB FoidIGRR TS AT Mg an opt i cal
di sk, a_picku or reading a signal fromthe optical disk, which is
nDunPgafﬁﬁvéBByLrQFFﬁn9e§Sg¥? P65 tRe BhEkeR| anfl FontRl Ling et B or for
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



detecti'ng the rpmof the notor, and said optical disk drive per} w
tracki ng servo of the pickup and controlling the rpmthe notor on t ggps
of the signal read by the pickup whegpithe optical disk be rotated at a
constant rpm and when the rpmof the optical disk is to be changed, said
optical disk drive control nethod conprising: a step of switching the notor
rpmcontrol froma control based on the signal read by the pickup to a
control based on the rpmof the notor which is detected by the rpm

det eaditti remspaicap t2f the riptd ceftf dilke,t agkkngpmkea¥ecaost eprof changing the
rpmof the nmotor so that the rpm the notor detect ed by the rpm detector

becomrs@flialg tthe iom o3 ddle HRFord ahapsaid%gtitag &bext aagkkng servo;
and a step of swi tching the notor rpn1contro| romthe control based on

the Bl FHbelde! eetod By the pREKER! 8RkOEhLrblieingOBhE Okphased on

the signal read by the pickup. 14. A nethod for controlling an optical disk

dri ve, QR e dn FREObakes Gt %hhogi‘%hé{ld{:éé gyag% p%i&]%h di;gkn a

pi ckup for reading a signal fromt tica unted
movalhy 2 hMa?i 4003 31 Wt Ber ‘E%E?EEﬁt 9&&%88&!:%&{ Agd a rpm
det ect or detecting the rpmot the notor sal optlcal di sk drive

perform ”%ﬂéﬁ%ﬁe Pt o et 15&at°3h‘8&55}@cls rb%' 9 gele 'sYPd he motor

on the basis of t ghal rea e plckup
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 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.



- turned

t he optical disk be rotated constant rpm and when the rpm of the optical
disk is to be changed, said optical disk drive control nethod cajmr NG¥N2GE3
step of switching the notor rpn1contéQI froma control based on the signa
read by the pickup to 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 the rpmof the notor so that the rpm the notor detected
by the rpm detector beconmes the target rpm a step of starting the
focusi ng servo; and a step of smﬁgg?&ﬂg &he notor rpmcontrol fromthe
control based on the rpm of the Hot.or Setected by the rpmdetector to the
control based on the signal read by the pickup. ABSTRACT There is

provi ded an optical disk drive for playing or playing and recordi ng an
optical di and a nmethod for controll] he optical, disk drive,

wher ei n, wﬁ#?’éeth% PHRYLEDT ndff POt ot (Cglis)qgi Cifa PLaydnghi9dl e ot or
(11) i,s _.controlled according to FG servo by a second spindle notor

cont PAYEPI( 28 TEAQTALRGKPRgOBELGBLhLak r 3% AgmebRed ofPRr (18) s

con%&%lling the optical disk drive, wherein, while the rpm of a
spindle motor (1ll) is changed, the spindle motor (11) is
controlled according to FG servo by a second spindle motor
controller (23), and tracking servo by a tracking controller (18)

is turned off.



