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(57) Abstract

In an optical disk drive having the structure of rotating an optical disk under the alternative control of CAV or CLV, when the optical
disk is rotated under the CLV control, the loop gains for at least one of the focus servo system and the tracking servo system for controlling
the operation of the pickup of the optical disk drive are adjusted based on angular velocity detected by an angular velocity detector which
is also used for rotating the optical disk under the CAV control, and, when the optical disk is rotated under the CAV control, the logp gains
for at least one of the focus servo system and the tracking servo system are adjusted based on linear velocity detected by a linear velocity
detector which is also used for rotating the optical disk under CLV control.The above structure enables the effective saving of electricity
and cost in the optical disk drive.




t he operation of the pickup of the optical disk drive are adjusted based on

angul ar vel ocity detected by an angul ar vel ocity detector \/\h]dp\g]ﬁﬂ' Qhﬂﬂa
used for rotating the optical disk under tlhe CAV control, and, en the

optical disk is rotated under the CAV control, the loop gains for at |east
one of the focus servo systemand the tracking servo system are adj usted
based on |inear velocity detected by a linear velocity detector which is
al so used for rotating the optical WESCBRIBFIOB.V control . The above
structure enables the effective saving of electricity and cost in the
optical disk drive. 1 DESCRI PTION 14 OCT 2003 PI CKUP CONTROL
DEVI CE FOR OPTI CA?&%J?J@[ Dal VE 5 Techni.cal Field The present invention
relates to a pick I GONETRQE REVIGE B OATIGAL DISKRRINEY, nore

particularly, the invention relates to a control systemand the saving of
electricity in witing or reading information on or froma rotating

optical gi strebhhicdingepickup of the optical disk drive conprising a focus
servo 10 systemfor controlling the operation of focusing a -laser beam on

the optical dike preveitAatémtion bBIagdd &f £9ickdp con@fdl Ui o 23 btical AL a
tracking servo systemfor controlling the operation of tracing an
i nformat i pndxsitV@r ang, woae lparibelalydhe envedtiore velateditoes contral kystens atdithe
o Rl o CRRtig Ohelfctrgity 1n writig Or rosding inbrmation on or lrom 4 rotating
optical disk with the pickup of the optical disk drive comprising a focus servo
10  system for controlling the operation of focusing a-laser beam on the optfcal
disk (hereinafter abbreviated as “focusing operation”) and a tracking servo
system for controlling the operation of tracing an information storing track
* (hereinafter abbreviated as “track”) of the optical disk (hereinafter the tracing
operation is abbreviated as “tracking operation”); o
15
Background Art _

In recent years, under the circumstance tﬁat the rotational velocity of an
optical disk increases in operating an optical disk drive, the increase of the
data processing speed in the operation of the pickup of the optical disk drive is

20 . also required. However, when the data processing speed is increased, the
consumption of électricity increases in the focus servo system and the tracking
servo system for the control of the operation of the pickup, and, when these
servo systems comﬁrises digital processing circuits, the frequency of a clock -
pulse for operating the digital processing circuits increases, which also causes

95  the increase of the consumption of electricity.

| Hereinafter a conventional pickup control device for an optical disk drive
is described on reference to Fig. 3 which is a block diagram showing the
structure of the conventional pickup control device. In Fig. 3 a spindle motor

102 rotates an optical disk 100. A pickup 101 writes information on the
30 optical disk 100 or reads information from the optical disk 100, ‘An error



Background Art In recent years, under the circunstance that thf rihﬁgi I
velocity of an optical disk, increases in operating an ' optiz* ' k%ﬁha
drive, the increase of the data processing speed in the operation of the
pi ckup of the optical disk drive -is 20 .5 al so required. However, when the
data processing speed is increased, the ~consunption of electricity

i ncreases in the focus. servo systemand the tracking servo systemfor the
control of the operation of the pickup, and, when these servo systens

conpri ses diignabdetertestd dgtadts @uideas etrter digagliGney the cutpat eidnalwflthe for
operating the digital processing circuits increases, which also causes 25
t he i ncr eagickp t Hel.c oAs sigmal onmplifier et@4 i ashplifiesiethel fafuseerrar csigueht i Anal

LoD SO Akt T s o i Seb ekl B o™
ti ¥ | lce. Imn Fig, 3, L ndl e tor. 102 t
Comsert LT R P08 APVl e FROERS R

100 or peadphé BHEVEBirRHule RPN IRRLIsERM0 Ystkm!00. An error 14 OCT 2003 2
signal detector 103 detects a focus error signal fromthe output signal of

the pickup 100n #heothal hand) & fpositidOdetutnbt 108ddtbarsiDertckepsditiosi@nal - A
driving circujit 106 receives the. anplified signal through a conpensating
arit hnet i c digkt10()5vheredthe pickus 10hdsdocated. 161 ghirs edlestort heS mdpwsts dite

signal .’ The abg;éeéﬁt rfucture fornms a Locus servo system On the other
hand, a posPPP FRBPELLE0FRY SEETR SYSem Va‘é,q@tb‘gé‘ﬂgl gigma) argplifien d@p
where the pi p, 1. e in selector 1 adj ust he ;10 gain -
for the.f ocl?féffs;‘;ié%1 e?l%/%ilg’yss%gle]%f %%/1 @%)enﬁag:%l P%Sd%f)ﬂewg‘faﬁ%gﬁe aﬁf%ﬁl?i isolf) Ca%gdSed.
on the10si GRBichof.ef Rheldidel) ROFLhE LI MBS hel fiRitbh HuBectBL 10§, | Ocated, 10
which (i.e., the signal) is 'generated by the position detector 107. In
general, the sbhpeeherilathd supsrfatiabofiuctnativg cfithecsdticilslisk Q00iis sarmlerert at

the inner tracks of the optical disk 100 corr&ari ng with the superficial
f1uct uat i orfh&t InRefe teasls of rihek opsical sk plOQ aompaning owithriibe eseparficiden

the _ﬂuctuation at the outer tracks of the optical disk 100. Therefore, when the
pickup 101 is located at one of the inner tracks of the optical disk 100, the loop
15  gain for the focus servo system is adjusted to a smaller value comparing with
the loop géin in the occasion that the pickup 101 is located at one of the outer
tracks of the optical disk 100. ‘ _ |
7 The position detector 107, for detecting the track position where the
pickup 101 is located, is formed, for instance, in such a manner that a '
20 reflecting portion is formed on the pickup 101, and a light emitted fro'm‘a light
emitter (not illustrated) is reflected by the reflecting portion of the pickup 101,
and the reflected light is received by a light sensor (not illustrated), or, the
 position detector 107 is fornied, for-instance, in such a manhér that frack
numbers are stored in advance on the optical disk 100 (ie., formatted), and
25  the stored track numbers are read by the .pickup 101 in the occasion of the
- operation of writing or reading.
Based on the track position where the pickup 101 is located, which is
detected by either of the above methods, the gain selector 108 controls the
signal amplifier 104 in such a manner as to optimize the loop gain for the

30 focus servo éystem.



pi ckup 101 is | ocated at one of the inner tracks of the optic disk_100
the loop 15 gain for the focus servo systemis adjusted to a s [HETVEUOQ
conparing with the loop gain in the occasion that the pickup 101 is | ocated
at one of the outer tracks of the optical disk 100. The position detector
107, for detecting the track position wheBe the pickup 101 is located, is
formed, for instance, in such a manner that a 20 reflecting portion is

formed on'the pickppe %?ératﬁ)'ﬂdoﬂ al tr8btingNdekt @ dyblepid p'e.ffgmle&nfint b §had et
illustrated) is reflected by the refleCting portion of the pickup 101, and

t he refl ect edsihilghfo ths abeeeaiesadptinn an the dhdussernveaystemot il lustrated), or,
the position detector 107 is formed, for instance, in such a manner that
track nunbers are Hewewds intheeunisaiéorsh pickep epntiad devige described {ni the above, a

formatted), and. 25 the stored track nynbers are read by the picku 01l in
the occasion 9Ehf FigisEr z‘t b rPegpoivend] ﬁlj g‘ﬁ‘er é"élHPhgfi‘reB%"ele’d’ﬁ?X Hﬁegrélfk
position er i 0l J ] kS fec i of

t he above\gnnet ﬁ%‘%gﬁné) ﬁggg’%"% éoeﬁlltz%ri g’(r&%iggh%%‘%%l is$ %%g?edéi%ﬁgﬂegé?r%lﬂqﬁelr 104
in such a nmanggisesthetifcreile JFtEECIREmMPAGR 0 AR LRy ahdheBst HAUS oAl Qisk
system 1 4 OCT 2003 3 The operation of a tracking servo systemis
performed i n drimanieing sthen hlaovet @ohventiabalv @idkapc copiroloreoiret helsé odnstiger vo

system However, in the conventional pickup control device described in the
above, a |i ghénvenfipnd pickynkontselndeyricahavingdhe jsactunmiof ietsrcting xibe tsaoke| y

d f 5 detecgti t he t I {i .h ' s | ted
necded, uhi chPealions e (i ReB Bt IARB bR cRabEERoRe Botk AHRErS Ra t he
ded. - whi chPEHHiSEs "HHE {BRrFede br B0 UREEchT
cont ol dSui oereile, Wite ofilEIIRY i ol RRBREIECAR I AR Aitilibe (e

structure of datidagidegvd REsteimAGKcorROS ktabRN foVigidend filke RidikdiRrdck hesdkRd by
reading stored track nunbers, the 10 effective saving of electricity is not

real i zed becaughtlytaftakewitthimg beftheeopthml dislackivyg sehvthas ytht esaviier afes

stable for reading.the stored track_ nunbers
electricity in this method is also insufficient.

Disclosure of Invention
15 The object of the present invention is to address the conventional
problems and to provide a pickup control device-for an optical disk drive, which
enables the saving of electricity and cost in the optical disk drive.
In accordance with a first aspect of the invention, there is provided a pickup
control device for an optical disk drive which performs one of operations of writing
20  information on an optical disk and reading information from said optical disk with a
pickup of said optical disk drive comprising a focus servo system for controlling
focusing operation of said pickup and a tracking servo system for controlling
tracking operation of said pickup, said pickup control device comprising:
(a) a first control system which comprises an angular velocity detector
25  for detecting the angular velocity of the optical disk, and controls the optical disk
based on the angular velocity detected by the angular velocity detector in such a
manner that the optical disk enters into the state of rotation at a

predetermined constant angular velocity, and



rightly after switching on the optical disk drive, such that t ' QA
electricity in this nethod is also insufficient. D sclosure offﬁhmmﬁgﬁ%‘é
The object of the present invention is to address the conventi onal

probl ens and to provide a pickup control device-for an optical disk drive,

whi ch enables the saving of electricity and cost in the optical disk
drive. In accordance with a first aspect of the invention, there is

provi ded a pi ckup (b?ontg Sécofl@\doGfof G¥stdh viRER €8hpHicika Bhbdeyvablighadigsbor ms
one of operations of witing 20 information on an optical disk and reading

i nformati on ffoodeatidg ol linedr dlskitywbf theaoticak dizkodt thaittickpobiiiin ¢ff thi dri ve
conprising a focus servo systemfor controlling focusing operation of said
pi ckup and a entiekdig wkeredhe pirkamis drcateshendiconigls the divkrnyelopidy ar segh of
sai d pickup, said picku ontrol. device conprjsing: (a first control
syst em whi ch acH’r?BF'?rs@@t g’ﬁ%}ﬂ‘?&ﬁ I"ﬁlroc&éleBtc‘?ﬁ qugél?ee%tf‘ rOf(Qére’%ﬁ‘iﬁr’Hé}e&cﬁ"Pﬁtﬁnﬁ he
angul ar vey ocjity. b ki optical disk, and controls the optical disk based
on the angul ar velocity- detected by the angular velocity detector in such a

manner that the opyh&eln @hékihi®hfol ySteiN@ngt Blee s@ond Ottt ANsRkerd are
predet erm ned constant angul ar velocity, and 14 OCT 2008 4 (b) a second

control syst eaftentmtnielycopgrated s sach b meamev eHao thd loogetatrest for at feast ot efthieng
the linear velocity of the optical disk at the track _position of the
optical disk ey Ervasyprmiand the tragkiag sarvosygtean aterasti usted based magthe Jisgasci t y

[ h ., that t ' I ' t into,th t f

pr edet er m ned oY hheieay red e, ¥fiadht geteqtesiedin stardorEe! ST oheey st em
and the s:%cormefog,ﬁmoaisﬁx%ﬁmeanﬁqde@kﬁeeaag}gwlwfﬂ e GBSE AdGehi! Pt%ﬁfgfang, fRnner
that the loop garns for at I|east one of e oCus servo system'an e

tracki ng servieop gaing fodtdet b bethelfos@sedvo tyterh af@@ic tr¥iMe bdryo dpdtant ed
by the linear velocity detector of the second control system when 10 the

optical disk drs adjesieedbaseiion thve asprer oklosityt deedted sy dontanghlas yelaity and,
tsgrevol g;gt gﬁ:ge%egt(?rr 0 tthel fi}sstt co%?r%l Os];stlél?lewfhgr? uﬂsle so?arti\ée?l cshbs/;litigr?otaa?gd E.quert trh(:la(:kI nd
control of the second control system.

15 In the above structure of the pickup control device in the present
invention, the operation of the pickup of the optical disk drive is optimally
performed by utilizing the signal on the track position where the pickup is
located, which (i.e., the signal) is generated by the angular velocity detector and
the linear velocity detector which (i.e., both detectors) are also used for

20  controlling the rotational velocity of the optical disk, without installing an
additional unit comprising various component parts for detecting the track
position where the pickup is located.

In accordance with a second aspect of the invention, there is provided a
pickup control device for an optical disk drive which performs one of operations of

25  writing information on an optical disk and reading information from said optical disk
with a pickup of said optical disk drive comprising a focus servo system for
controlling focusing operation of said pickup and a tracking servo system for
controlling tracking operation of said pickup, said pickup control device comprising:

(a) a first control system which comprises an angular velocity detector

30  for detecting the angular velocity of the optical disk, and controls the optical disk



are adjusted based on the angular velocity detected by the angular velocity
detector of the first control systemwhen the optical disk is ﬂd}a@@d"m
the control of the second control system 15 In the above structure of the
pi ckup control device in the present invention, the operation of the

pi ckup of the optical disk drive is optinmélly perforned by utilizing the
signal on the track position where the pickup is |located, which (i.e., the

signal) is gepeat@diiRYaddifiraRUSHiaT dMELOE bl Yihd eln@alal lvefiitly dditdd RESich
velocity detector which (1.e., both detectdors) are al so uSed for 20

control i ng thenamieatthanahe veptical diskf chifees éptol cdle hitste, off tdtatibni st al | i ng
an additional unit conprising various conponent parts for detecting the
track positipideReniacd senpartiangules veloedy.emd | n accordance with a second

e Eh ok veBhnschshRA oo BB S PP SNLR.A PRk R giedsl "
h.”f ormati g %r%@te%%g‘%ﬁé éﬁl‘eﬁ vald itg%ﬂhg%ip'ti@hoﬁi@ﬁtdt%e A S e
isk with a pickup of“sald optica sk drrve conprising a foCus Sservo

system for  cotida®ldisinGvieds URé PiclaRelsAldcatdofandaddhiR)I§ khY 13REr Feldea§kinng
servo systemfor controlling tracking operation of said pickup, said

pi ckup cont r cducHevhamee drap theslinegr vélagitpedtersshiocthastatd ofsy pitedetenhinet
conprises an angul ar. velocity detector 30 for detecting the angul ar
vel ocity of tepastapt ligear vglosky. and control s the optical disk 14 OCT 2003 5
based on the angul ar, vel oci t ect ed by the angul velocity detector in
otch a mmnner e hatid Helegantaft 1 GoStebye Sonep e kg i s TOR. at
predetermw_edhac;,gr}é#ggﬁv@&gﬂ%l roé’e%gigg'c{rx iw@nd (b) a second control system

I near Ve £ect

whi ch conpri ses a crty ctor 5 for detecting the linear

velocity of the opihealindhskiit coherol s¥stenP@nidt fhense@bnl o ntANt dyaddm dirg K
where the pickup is located, and controls the linear velocity in such a

manner that tdlerhitnedy opehiediinysuenfensnnentimttahdeast ate obtheasaprdohet mtafared
constant linear velocity, and at || east .one of the focus servg system and
the tracking Wa;gl%@lg al processing circuit of the focus servo system and the sampling
rate for operating the digital processing circuit of the tracking servo system are
15  determined based on the angular velocity detected by the angular velocity
detector of the first control system when the optical disk is rotated under the
control of the second control system.
In the above structure of the present invention, the optimal operation of
the digital processing circuits is performed by utilizing the signal on the
20  rotational velocity of the optical disk at the position where the pickup is located,
which (i.e., the signal) is generated by the angular velocity detector and the linear
velocity detector which (i.e., both detectors) are also used for controlling the
rotational velocity of the optical disk, without installing an additional unit
comprising various component parts for detecting the track position where the
25  pickup is located.
In accordance with a third aspect of the invention, there is provided a pickup
control device for an optical disk drive which performs one of operations of writing

information on an optical disk and reading information from said optical disk with a

pickup of said optical disk drive comprising a focus servo system for controlling



10 have respective digital processing circuits, wherein the first control

system and the second control systemare alternatively operat$d pcghgﬁ]ﬂa
manner that at |east one of the sanpling rate for operating the digita

processing circuit of the focus servo systemand the sanpling rate for
operating the digital processing circuit3®df the tracking servo systemare
15 determ ned based on the angular velocity detected by the angul ar

velocity detgehfhg Seritifh dfishRitpiQePtanala tﬁawn?r&b%%s}stéﬁefopé&ﬂt&ﬂhngi&a%&mgs
rotated under the control of the Second confrol system In the above
structure of ¢peeatipnedanit pickupdaidpickihentpl devate aperdingon of the digital
processing circuits is performed by utilizing the signal on the 20
rotational vel oci ti® of 2Hest eprirad aystemn svhieh campprisgdan anpgitaniedacity detecisr diup i s

| ted, whi i.e., th i 1) | .ated. by th | ) it
detector and S TE A VB HEadRrc SR RORo oS BB K BB ar
al 5o used 0y GORLAG! || W06 AL ORRkE BB cRlo i 0814 6ol Bl

wi thout installing an addrtiona ni conpri st ng varl ous conponen parts

for detecti ngsaideplidapeiskRsdrt 1RO vkigeftBatior At Ri ikderhiind OsRHs@Mt ahdular
accordance with a third aspect of the invention, there is provided a pickup

control devi ceelémty; amd opti cal di sk drive which perforns one of operations
of witing information on an optical disk and reading inforpmation from

said optical disk $Wth @sccppd rerrabsysten dhash sasaprisgs 3 kingar WplocHy et or AF a
focus servo system for contr.olling,14.0,C. 003 5a focusi .oper.ation of
sai d i okup RCTEEER FIOGR Yo 0y SPER! Fik Sk PIRA Pao RIS Bkt i on
of said pirkuppesahi JAbGIEE 160 ghd 6¥t-4E IR SRy ﬁl@guéﬁ 4 blaihe: QAL Ol
syst em which conprises an angul af velocity detector fo etecting angul ar

vel ocity of s@kGnegtvehrity dhls infNoste of h phedic®ahthe@Rbhstalt dbakerggd on 5
the angul ar velocity detected by said angular velocity detector in such a

manner that said optd @deatiopk ofsaidr Ocinsave sytanendf saidbtrackiog satvo system
predet er mi ned constant apgular velocity; and (b) a second control system
whi ch conpri steaespreibgdigital BEQCesPEtIsEftdr f or

wherein said first control system and said second comntrol system are
15  alternatively operated in such a manner that at least one of a sampling rate for
operating said digital processing circuit of said focus servo system and a sampling
rate for operating said digital processing circuit of said tracking servo system is
determined based on the linear velocity detected by said linear velocity detector of
said second control system when said disk is rotated under the control of said first
20  control system, and, at least one of the sampling rate for operating said digital
processing circuit of said focus servo system and the sampling rate for operating said
digital processing circuit of said tracking servo system is determined based on the
angular velocity detected by said angular velocity detector of said first control system
when said disk is rotated under the control of said second control system.
25 As a result, the effective saving of electricity and cost in the optical disk
drive having the above pickup control device of the present invention is

realized.



detecting linear velocity of said optical disk at a track position of said
optical disk 10 where said pickup is located, and controls 1"906192903
velocity in such a manner that the linear velocity enters into a state of
a predeterm ned constant |inear velocity, 6and at | east one of said focus
servo system and said tracking servo system have respective digital
processing circuits, wherein said first control system and said second
control systemare 15 alternatively operated in such a manner that at

| east one-of a sanpling rate for operating said digital processing circuit
of said focus servo systemand a sanpling rate for operating said digital
processi ng dbriefiltesetipdinmiof thcRirayines vo systemis deternined based on
the linear velogity detected by said |inear velocity detector of said
second control E}&tba anklack fidgram shpwing apicliup resatral e viesnforoan eptical d

first 20 L0l 1 d, at,| t f .1 |- i .e f

operat i ng_ SR depye ot & Syt eneaiblast BRnfiiedt io dfa tRokR sk oboey ot om and
op | f SSSPIRGY CPRT °SF iR EEPRE Byst em

L acki ngservo. EUAR POdet o acn hefise s RUS ERHAMNSHET el o] oplet, oo

by said angulisk drileiti 4 gecinidegicaiplaky sailbdimest ik @RS ?Qése%)tih@é‘ﬂtiwﬂ,e@m%ai d
disk is rotated under the control of said second control system 25 As a

result, the effFig.idis shlockgliagrash ehowing tycoamentionsl pickttheontol datriceifek
drive having the .a;l%ie pj ckup control device of the present invention is
real i zed. 1.90 eRHcalypisk@lrBrg. of Description of the Dranings Fig. 1 is a

bl ock di agram showi ng a pickup control device for an optical disk drive in
a first exenplary. enbodinent in the present invention, Fig. 2 is a block

di agr amghovigghife PDRSERPERA S rdeMeACEIHodihenpl | Cal  disk drive in a
second exenpl ary enbodi nent in the present invention, and Fig. 3 is a

bl ock di agram sHeweingfeerc exesplasnadmpoditignigonhr ghe dpyéseait! @averdio®Phisal
di sk drive. 10 Detail ed Description of Preferred Enbodi nent Hereinafter
exenpl.ary erfigsarihedon refenemee o ddestrationsnt i on -are,
' _ First exemplary embodiment
Fig. 1is a blo_c;k diagram showing a pickup control device for an optical
15 disk drive in a first exemplary embodiment in the present invention. Iﬁ Fig.
1, a spindle motor 3 rotates an optical disk 1. A pickup 2 writes information
on the optical disk 1 or reads recorded info_rmation from the optical disk 1. A
focus-error-signal-detector 8 detects a focus error signal for the servo confrol
of the focusing operation of the pickup 2 from the output signai of the piékup 2.
20 A signal amplifier 11 amplifies the focus error signal, and feeds the amplified
signal into a compensating arithmetic unit 12. A driving circuit 18 drives the
pickup 2 based on the.signal received from the compensating arithmetic unit
12. The abovel'stru_c:tuz;e forms a focus servo system 50. | | |
A tracking-error-sign.al-detector 78 detects a tracking error sig‘n’ai for the
25  servo control of the tracking operation of the pickup 2 from the output signal
‘of the pickup 2. A signal amplifier 71 amplifies the tracking error signal, and
feeds the al_:ppliﬁed signal into a compensating arithmetic unit 72. A driving
circuit 73 drives the pickup' 2 based on the. signal- received from the
coinpensating arithmetic unit 72.  The ‘above stiucture forms a fracking

30 servo system 70.



described on reference to illustrations. First exenplary enbodinment Fig. 1

Is a bl ock diagram showi ng a pickup control device for an opt g Nk
drive in a first exenplary enbodi nent in the present inventio‘!wft'apnc!i5 903

.1, a spindle notor 3 rotates an optical7disk 1. Apickup 2 wites
information on the optical disk | or reads recorded information fromthe
optical disk 1. A focus-error-signal-detector 8 detects a focus error
signal for the servo control of the focusing operation of the pickup 2

from the outpulA siognedriofng decuit dkdiived thilspindiOnRRtoRBP! il SAgdihrabdify es

the focus error signal, and feeds the anplified signal into a conpensating

arithmetic defiectorde.gh aigulangyekicityuddtedidngrincest)thédeteptcthmparghlasadlavitst he
fromthe conpensating arithmetic unit 12. The above

rith .
St Pliot ur ook e LGRS s oy oBg Gt domlzr rralowin oLGAND casigalalcubtte Afor
78 det ect t Ki [ | t ' trol th

(racki ng optriiRlet BPCRN: Snahlanat Mnsetlion Shertittrdrgranal of Hhacpraleny 2
t racki ng ar | pr | . Rie® bi ERtip
ol P o opebbitFefdorfbictu s WA d bR B Chi@ LIPS s PAIGG L |
73 drives t{dupirekesived thaseth antelienalS83Nah Mot JAYids effchiis réRaNaat i N9

arithmetic unit 72. The "above structure forns a tracking 30 servo system
70. 14 OCT €433controlsignal and votagesithe upticdl diskvE st aheresiptarhinedndomstBnt An
angul ar velocity dft ector (e.qg., an%yl ar-velocity-detecting-circuit) 5
detects t heaB&yar yeloptiydeased ompthe G4 VieansrobsignabonThe mboxe gtrusturefarsis y
(CAV) contrgl. circuit, 35 rates a CAV control signal based on the

2 s} SOy te A 3T

out put signa r=—"vel ocity-detecting-circuit 5 and a

pr edet eggi ned anaab@rrgp%@&&ihg dibadi La;l&%gpodlv&'su%fﬁ%%d floh QtlLb%h ofttou

termnal 33. A notor 1ving Circult celves control sigre 1;and
rotates thesignhl oflthdi pickhpaR. a AplarerevdlobiRy &aMRstdN(e.gaNgUindar-d106ityy

based on the CAV control signal. The above structure forns a first control
syst em 31. detecting-circuit) 7 detects the linear 'velocity of the disk 1 at the position
where the piqkup 2 is. located based on the output signal of the data
reproducing circuit 6. A constant linear velocity (CLV) control circuit 45
15 generates a CLV control signal based on the output signal of the linear-
velocity-detecting-circuit 7 and a predetermined linear veiocity instruction
value received through a terminal 48. Based on the CLV control signal, the
motor driving circuit 4 rotates the optical disk 1 in such a manner that the
linear velocity of optical disk at the track position of the optical disk 1 where
20  the pickup 2 is located enters into the state of a predetermined constant linear
velocity. The above Sfructure forms a second control system 42.
~ The first control system 31 and the second control system 42 are
-alternatively operated. | | | | | |
| The gain selector 10 alternatively ‘receives either angular velocity
25 information dg'tected by the angular-velocity-detecting-circuit 5 or linear
velocity information detec_ted by the Hnear-vélocity-detecting—circuit 7, and
compares the velocity information with a plurality of ranked reference
velocities stored in a reference-x.relocity-s'toring-unii.: 9. Based on the result of
the comparison, the gain selector 10 adjusté the gam of the signal amplifier 11

30  in such a manner that the value of the loop gain for the focus servo system 50



10 A data reproducing circuit 6 reproduces information fromthe out put

signal of the pickup 2. A linear velocity detector (e.g., a
| i near-vel ocity- detecting-circuit) 7 detects .the |inear vel O;li’fyongthS

disk 1 at the position where the pickup g Is |located based on the out put
signal of the data reproducing circuit 6 A constant |inear velocity (CLV)
control circuit 45 15 generates a CLV control signal based on the output
signal of the linear- velocity-detecting-circuit 7 and a predeterm ned

linear vel obetombssddel i Predevaimimdde valyad vkicRugH: akefsgééfw@ 43 fi3agRd on
the CLV control signal, the notor driving circuit 4 rotates the optical '

di sk 1 in suwespeativarmakethaferchee velovdtes.veTheigayn eklapsr talalsh akjwaits the
track position of the optical disk 1 where 20 the pickup 2 is |ocated
enters i nto8eHe o the sigralyampdidiare? hiinettichoasuanner ithetithe Jeop gaty forrtbe

32" e S Ry oV SR s it Blrinate Vryisger aen, wHGE JaFn
| ect 10 nai.d ' eith | oci tyv.. 25 inf '
et cct ocP by "TRChaN 57t tot O bRl PR et Glbtiod Gl Bhy "

i nfor mat i on reaile of eHe RibokvB &oipiasory.e! PRé W AAH§Csf AffafddceWdloditiedPe set

conpares the velocity information with a plurality of ranked reference

vel oci ti es stheuel a manneef fardnstancel 0c rayes i rgr 1ridr FacBaswdrdant iter
result of the_conparison, the gain selector 10 adjusts the gain of the

si gnal anpl t¥ack i theggrdey af sefenencaruelocitythaefereacovelecityr1tand refevgnagai n
for the focus secryv system 50 14 OCT2003 8 becones one of predeterm ned
val ues whi che]e?rcé r&spectively set for the respective ranked reference

| oci tigs. Thegai; A9, 2! | g LD hanal
Lo A e Sl SR

system 70 b&eoims the@bole Mteaaues ik REcMBbAH 1He Fhody Servol $AR6E! 5U lsyas et
for the respective ranked reference velocities, based on the result of the

above conpaeksmple.The plurality of reference velocities are set in such a
manner, for | nsf'tiggt? %:het(%errg?i%g cf)fr i?hnt; ?ort]':uisnsr:a?:gro tsrygi(::ekmt E?al\?lg drbtz?i:ri]ng lﬁlg roptical
disk 1 under the CAV control by using the first control system 31 is descﬁ_bed.
15 ' When the optical disk 1 is rotated under the CAV control, the optical disk
1 is controlled in such a manner as to rotate at a predetermined constant
angular velocity based on the output signal of the angular-velocity-detecting-
circiﬁt 5. In this case, since the angular velocity is constant, the linear
velocity detected by the linear-velocity-detecting-circuit 7 is lower, for
20 instance, when the pickup 2 is located at one of the inner tracks of the optical
disk 1 comparing with the linear velocity in the occasion that the pickup 2 is
located at one of the outer tracks of the optical disk 1. Therefore, in rotating
the optical disk 1 under the CAV control, the édjusfment of the loop gain for
the focus servo system 50 is performed by utilizing the change of the linear
25  velocity of the optical disk 1. That is, the gain selector 10 receives linear
velocity information detected by the linear-velocity-detecting-circuit 7 and
compares the linear velocity information ﬁrith the pluralify of ranked
reference velocities stored iﬂ_ the reference-velocity-storing-unit 9. '
_The foﬂowing is a description on the operatidn"of rbté.tipg the optical disk

80 1 under the CAV control by using one reference velocity (e.g., reference-



track in the order of reference-velocity-0, reference-velocity-1 and
reference- velocity-2. 10 Hereinafter the pickup control devi efthﬁpghm
exenpl ary enbodi nent having the above structure is described'o

servo system 50 as an exanple. First, the operation of the focus servo
system 50 in rotating the optical disk under the CAV control by using

the first control system 31l is described. 15 Wen the optical disk 1 is
rotated under the CAV control, the optical disk 1 is controlled in such a

manner as t@el‘b@itﬁlﬁ 8t tBe %lﬁﬁﬁgg{ B Ne%renel Sfedblitic 8 NGtk iﬁeh'%c ir{a%ert@ﬁ?egd on

t he out put. signal of the angu vel ocity-detecting- circurt

case, sincevt¢loeitgngotiag-wmdtocity is constant, the linear velocity detected
by the linear-velocity-detecting-circuit 7 is lower, for 20 instance, when
t he pickup 2 i $Vhegathedvelocidpedatbctedeby riber liheas keloofty tdetedipg-ciakuiti §kisl
conparing wth ggf.linear veloci&é_in t he-occasjon that the gickup 2.is

| ocated at rdhanhegefeence-yeldsityr 1.ithe gopn selertan Kiudgeskbatktha pickup

i i sk 1 . the .CA | the ad £ th
roati ng DS OREAL L She KB ble AN DLl bl L TR e
change of tgend/ifaear AAeAHIRACHE yh@BPEit!&l £3k s%%ﬁ Eng.Td(}%%eés% fie1 9! n
sel ector 10 receives [inear velocity information detécted by the ,

| i near - vel oghiry feletles fb01@- €arive Uiystomastl O §hdrlBahd NedlenVEOGElokity
information with the plurality of ranked reference velocities stored In

t he ref er enéetegtddbcby ythe olinegr-walacity-dekhetihpicironing? i & ahigser ithanorthen
t he operatior}.' of rogt}at.i n% t he o,pti(ial disk 30 1 under the CAV control by
usi ng one rERIEFAfCVelRsibE, the gaiy selecipr 1B ndsauttatthearsckap vdsdesatpd At of

e ) L e B B BREL PR LB A B tuctuaion
e el o gttt il Dm0,
| ocat ed at one Tife follewiingés atdeackiptioh dnhtheOgpierationGf bkt akinyles 8ptibel disk
1 under the CAV cbntrol by using the plurality of reference velocities (e.g., -
_reference-velocity-o, reference-velocity-1 and reference-velocity-2), which are
15 stored in the refererice-velocity-storing-unit 9, are used. '. |

When the velocity detected by the linear-velocity-detecting-circuit 7 is

lower than the reference-\}elocity-o, the gain selector 10 judges that the pickup

2 is located at the innermost track of the optical disk 1. When the velocity

detected by the linear-velocity-detecting—circuit 7 1is higher than the

20  reference-velocity-0 but lower than the reference-velocity-1, the gain selector

10 judges that the pickup 2 is located at an intermediate-track-A between the

- innermost track and the outermost track of the optical disk 1. When the

‘velocity detected by the h'near-velocity-ldetecting—circuit T is highef than the

| refefence-velocity—l but lower than the reference-velocity-2, the gain selector

25 10 judges that the pickup 2 is located at an intermediate-track-B which is an

outer track than the intermediate~1;rack-A. When the velocity &etectéd by

the linear-velocity-detecting-circuit 7 is higher than the reference-velocity-2,

the gain selector 10 judges that the pickup 2 is located at the outermost track
of the optical disk 1. The gain selector 10 adjusts the loop gain for the focus |

80 servo sjrste;n 50 based on the above judgment (i.e., adjusts the value of the



superficial fluctuation of the optical disk 1 is small, and decreases the

|l oop gain for the focus servo system50. . On the other hand,
velocity detected by the |linear-velocity-detecting-circuit 7~1i ?ﬂ@t?ﬂm

than the reference-velocity-1, the gain,selector 10 judges that the pickup
2 is located at 10 one of the outer trac?( of the optical disk 1, where the
superficial fluctuation is large, and increases the |loop gain for the
focus servo system50. The following is a description on the operation of

rotating t hbopp?ﬁﬁﬁ&odbéd@mel oA vhlieesCAM GRNAAPINAY diSiedght b tRe lLHk?dviet y

of reference velocities (e.g., reference-velocity-0, reference-velocity-1
and ref er enpelgmedmis).t y- 2), which are 15 stored in the .
reference-velocify-storing-unit 9, are used. Wen the velocity detected by
the |inear- vel o&lex)- tea eperatiprepf the focmsiserve eywhem Bfrint dodating the optical

ref erence-vel ociLty- t.he Ikh selectior 10 judges that the pickup 2'is

| ocated at ‘?’ﬁg hnﬁ’é‘ﬁﬁ’bs@et %it"ﬁ CBPIE’iOﬁeb%'d’tSF’éélt%@i §‘i‘<¢°115ﬁ PPRITO} Hystam od? t3p
det ect ed by SN = ity-detecting-circuit 7 is higher than the 20
refer en(é%e- v% %?#Jtelgqgé%b %t%c\i\er than the reference-velocity-1, the gain

sel ector 10 | WiBHES thbaptichPdRkCKiPraRated hRda!t &b @L%#t?ﬁi%%%ﬁ#@%ﬁ (%ilrsﬁ(:k' A

between the innernpst track and the outernpst track o sk 1.
Wien the vkliscionyralbtdeby ethebyecvhd dontrdrsyeedaci? indaichChi mansier Ghiat thei S
hi gher than.,the reference-velocity-1 but |ower than the
r ef er ence- vidneRy vologityrofethganticsd|dagk dratoghel trachdupsitiomaf thaeppicak disio1i s
| ocat ed at aEFi néﬁrme i ate-track-B which is, an outer track than the

DEFQLRE RIC

i nt er medi ?tvg 1st1H8aR?gled’é?¥W‘éF}é%§@§e 5@‘,‘ a hgrﬁgetermmed constant
i near qvel oghbyr Peidesy, st Gtithe odt?g?'sggﬁzjsl ép%ﬂe Elhxgﬁarf%eéo%t%ﬁbec?q%-

reference-velocity-2, " the -garn selec U] udges _
| ocated at ¢ibeuioul.er Ishid cask sidlke (e HABLE Alelslifik ié-coﬁ%ﬁéltﬁeSﬁgﬂ%gr 10
a

adjusts the |oop gain for the focus .30 servo system 50 based. on ove
j udgnent (i vedositndfetacted hy vtheieamgulaheelbcitylte2808-ciRuitodp @edrgdso in
becone one of values set in advapnce, on each of the above judgnents).
Next, the OMEPELRRGE With the mawe ef the piskyp &% eRiBg iprtherngulay velositymfithal
optical disk 1 is higher, for instance, when the pickup 2 is lo¢ated at one of the
15 inner tracks of the optical disk 1 comparing with'- the ahgular velocity 1n the
occasion that the pickup 2 is located at one of the outer tracks of the optical
disk 1. Therefqre, the control of the gain of the focus servo system 50 in the
CLV control is performed by utilizing the change of the angular velocity of the
optibal disk 1 in such a manner that the gain selector 10 receives angular
20  velocity information detected by the angular-velocity-detecting-circuit 5 and
compares the ‘velocity information with the ﬁlurality of referencé velocities
stored in the refe:_ence_-velo&:ity-storing’-unit 9.
o The following is a description on the o'p-eration of rotétihg the opticé.l disk
1 under the CLV control by using one réference velocity (e.g., the reference-
25 velocity-1) of the plurality of reference velocitieé stored in the reference-
velocity-storing-unit 9. | _ | _
‘When the velocity detected by the angular-velocity-detecting-circuit 5 is
higher than the reference-velocity-1, the gain selector 10 judges that the
pickup 2 is located at one of the inner tracks of the optical disk 1, where the -

'80" superficial fluctuation is small, and decreases the loop gain for the focus servo




di sk 1 under the CLV control by wusing the second control system42 is 5
descri bed hereinafter. Wien the optical disk 1 is rotated undgr, ﬁ
control, the optical disk 1 is controlled by the second -Contfdl wﬂ
in such a manner that the |inear vel ocitel?( of the optical disk 1 at the
track position of the optical disk 1 whéeére the pickup 2 is |ocated enters

into the state of a predeterm ned constant 10 |linear velocity, based on.
the output signal of the linear-velocity-detecting- circuit 7. In this

case, sincesydtenl 500 ehOGthdr handORHe the VBRAFIGLREtedVBY Wbiandabect ed
by the angul ar-vel ocity-detecting-circuit 5 changeS 1n accordance Wwth the

nove of thevplockyple2ectibgatircait Shis hovgsd shiai efhec kéferofcet Nelocioplli ahb ghisk 1
is higher, for instance, when the pickup 2 is |ocated at one of the 15
i nner t r ack8elestorHd wstepe éhaﬁﬂs«pm?sm@wlmgted ahoneef tieyaliter tretlscofithe n

the opt | cal PRk IrpBieEs e Subfef SERRREnabion dgan, wrdhineraaseb 08 et vo
system [ ' rformed by utilizing the change of the
angul ar 53\3el ggﬁ?gorg%?fﬁg&“%%%g ?tegllgssflgl in such a manner that the gain :
sel ector 10 rec@i/Rilodngplian c?é%ciﬁ?\ti%ﬁ' éﬂtﬁ@éﬁéfa%{drp&h&%aﬁ;ﬁg%ﬂe By tiABdisk

angul ar-vel ocity-detecting-circuit 5 and conpares the velocity information

with the pl drahdearythd (Ief epnted byelisinigt tles plwiaditgdofl refetence velocities (e.g.,
reference-vel ocity-storing-unit 9. The following is a description on the
oper ati on ofefergnderrjoeifeUo geferanceivelecity-luandrreference velasityr2), Wyichsineg
one referenc\g—: v&l.og}té f?e.lg., t.he. reference-, §5 vel oc(i:‘ty- 1) of the '
plurality of OF&fap&he delpzencd-yelocitysorine nif edFel&fence-

vel oci tygstori 'WhHﬂitqaegvelmgjp dbp&tgﬁlbgfgﬂﬁ%?gﬁgfa t—xﬁegcr)] yjﬁEeiQFectingicircuit 5 is

angul ar-vel ocity-detecting-circuit

ref er ence- vhigitirt than thBerefardhcssld6dify-01Qhb USKIRS sél%_@%ort 16 juRbeX4Ra? the

.located at one of the inner tracks of the optical disk 1, 'where the 30"’

super fi ci al pidkupt Zdsilocated astnilid inmemhaksoraels ef theeoptied djsk rl.f dVhehethieocus
32: \égt ég boglgﬁgl%g&p%}éatb%m:l?eoéngq.llatrt]w%k?éip}gEie?e%gidﬁg-giw;cet?it t5hi% 1‘63#3%5% the
refexence-velocj.ty—o but higher than the reference-velocity-1, the gain selector
15 10 judges that the piékup 2 is located at aﬁ intermediate-_track-A betWeén the
innermost track and the outermost tra(-:k of the optical disk 1. When the
velocity detected by the angular-velocity-detecting-circuit 5 is lower than the
reference-irelocity-l but higher than the reference-velocity-2, the gain selector
10 judges that the pickup 2 is located at an intermediate-track-B which is an
20 outer track than the intermediate-track-A. When the velocity detected by
the angular-velocity-detecting—circuit 5 is lower than the reference-veloéity-2,
 the gain selector 10 judges that the pickup 2 is located at the outgrmosf track
of the 6ptica1 disk 1. .The gain selectof 10 adjﬁsts the Vloop gain for the focus
servo system 50 based on the above judgment (i.e., adjusts the value.of the
25 loop gain to becomé one of values set in advance, on each of the above
judgments). |
' As described in the above, in the pickup control device in this exemplary
embodiment, the focus serﬁ) system 50 is operated based on the loop gain
properly adjusted by the gain selector 10 by utilizing the velocity information -
30  detected by the 'angulai'-velocity-détectingQCﬁcuit 5 and the linear-velocity-




vel ocity-detecting-circuit 5 is lower than the reference -velocity- 1, the
gain selector 10 judges that the pickup 2 is |ocated at one 3f}’tQQ‘P:@3
tracks of the optical disk 1,where the superficial fluctuation’i a

and increases the loop gain for the foqgf servo system 50. The foll ow ng
I's a description on the operation of rotating the optical disk 1 under the
CLV control by using the plurality of reference velocities (e.g.,

ref erence-vel ocity-0, reference-velocity-1 and reference-velocity-2), which
are st oredidtectifgciretiity Bnednsteli06] bistls detdddfrg!Birbuils) afe alsfdsed GoNigh the
vel ocity detected by the angul ar-velocity-detecting-circuit 5 is higher

t han t he r ebetwlof the ebtational Oeldchly afdhe opeicet ik 1.0 Thapiss théddcushervo
pickup 2 is |ocated at the innernost track of the optical disk 1. Wen the

vel ocity devetamPhgarhe epryated with scmoye daleguatadoan ga withqw dizerity t han

e oL OS] 0 VP Rl b SRl %, ind "
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angul ar - veldutédtyng €he ttadlg pesition Wwheré $hé PiEifuy RaR Thbfted efARS £1€8nlt, the

vel ocity-1 but higher than the reference -velocity-2, the gain selector 10
j udges t hateffestivpi savipg 2fi dettoivityedndt coah ihnther opidest disla haking t#d above an
20 outer track than tgg internedi ate-track-A’ Wien the velocity detected by
the angul ariGEyp spRirolidewce iof ghe presemt igventioniwrealizad. t he

reference-vel ogjty-2. ..the I n,sel,ector 10 judges,that the pi.ckup, 2 is

| ocated at thgfhﬁt%eﬁﬁg?nt?gglﬁe tgickifg W?_cgglsgegﬁls@ £anTie REF9Y ftdr 10
adj ust gpgt h ' : e above
judgrre%? (ﬁgéﬁ?@ggﬁgﬁﬁﬁ%@%{%}g&o cr&ﬁgo\fg@ﬁ%g@élgi%ﬁpﬁsﬂ%g%né@bne of

val ues set in advance, on each of the above judgnents). As described in

t he above, in the pickup control device in this exenplary enbodinent, the
focus servo system 50 is opePetcaul Baspyplary Hmebodiapemtai n  properly adj usted
by the gain sei:,ecteqw 10@%‘% tilizing the velocity infqrpation 30 detected
by the "angul af ¥et §tiiR© Hé%%rl%-s WaBg @ BickHE qomérel; dpvage fon aeiopyical 4
OCT 2003

disk drive in a second exemplary embodiment in t_he_présent invention.
15 In Fig. 2, the same numerals are applied as in Fig. 1 for the components
having the same functions as in Fig. 1 of the first exemplary embodiment. |
A 'diﬁ'erende from the first exemplary embodiment is that, in this
exemplary embddiment, the output signal of the focus-error-signal-detector 8
is converted to a digital signal by an analog-to-digital converter 26 of a focus
20  servo system 60. The digital signal is processed by a signal amp]iﬁer 21 and
a compensating arithmetic circuit 22 and fed into a digital-to-analog converter
27. The digital-to-analog converter 27 converts the digital signal to an .
analog signal and feeds the analoé signal into the driving circuit 13. While, a
CLV control circuit 65 generates a CLV signal based on the output signal of
25  the linear vglocity detector (e.g., linear-velocity-detecting-circuit ) 7 and a
predetermined linear velocity instruction value received thrbugh a terminal
. 63, and feeds the CLV signal into the motor driving circuit 4.
The other difference from the first exemplary embodiment is that, a gain
selector 20 coﬁlpares the angular velo‘city detected by the angular-velocity-

| 30 detecting-circuit 5 with the reference velocities (e.g., referénée-velocity-o, .




12 detecting-circuit 7, which (i.e., both detecting circuits) are al so used

for the control of the rotational velocity of the optical di Qk#]gggpzqq]as

the focus servo system 50 can be operated with a nore adequate

wi thout directly detecting the track po %tion where the pickup 2 is

| ocated by using an 5 additional unit conprising, for instance, a |light
emtter and a |ight sensor for detecting the track position where the
pickup 2 is located. As a result, the effective saving of electricity and

cost in the refirened-velosity!iq ehnddefdrenadecitl Z)aikl defirndinedViHBphhetige
present invention is realized. The operation of the tracking servo System

70 can be pder eperadinigthe digiahprovessinpmitcaitst (bet, maddmie disital ¢qpivieoterds,t he
focus servo system 50, Second Exenpl ary Enbodiment Fig. 2 is a block

di agr am shoWi#Rplaampdifiss £hreorepensafing arghmatiopnie 22 andidigitaldoianadog
. second exe dipeni in e .present inventiqn. 15 In Fig. 2, the
same nurreralrgghgé%egggﬁ%g%atoopr?f%ﬁa.fgcilsf%ﬂ? ﬁgs@ghﬁgnént's havi gg the same
functiong as i oS +hb - i di .difference from
the f1rer oxenp) mar b SBticel ick 14 o BRI AEISL (B Bber i B PR AR of e
out put - si gnakadingt indorfroation Shrd frémoihl ofted-Adisk 18.c.] EIHARRFRIIPuRder
digital signal by an analog-to-digital converter 26 of a focus 20 servo
system 60. Tthe Qﬁ/@iwatmii ghiart examplepdr ssadidyyracosdghatfoanpltion for?thadd a
conpensat i n% gﬂri éh-rret ic circuit 22 and fed,into a digital-to-anal og. -
converter Fotatedipd ag ordingryienlegity, e aptational vedritotwerangulas velicity) of
signal to a I | gpal f eeds, t he, anal,0 l.gnal i nt he drivin
cifoai t 15 2 cianBby B3 B3P spEETRR PhEgiath R decatediad Ui graeriest
on the t ' 2 | s :

20t Pikadld N dhe UDY2R 566 rbhﬁ)@@%efé ﬁégﬁlk%?g?ef%i"%t&f alg.the outermost

| i near-vel ocity-detecting-circult rmned Tinear velocCrty
i nstructi on tradkuef thec@Dy.ed through a termnal 63, and feeds the CLV signal
into the notor driving circuit 4. The other difference fromthe first
exenpl ary embodinnire lopp of Hae focasgarvo sysébmct@rwhen ¢hepatiesal divk higrdtated

{he. T of br ondBUrEITDE G L EoRLY, ter 50k Ghe Satioitscameyabng the digital processing
' éjrcuits of the focus servo system 60 is inversely proportional to the rotational
15 velocity (i.e., angular velocity) of the optical disk 1. That is, in the operation
of the CD, the gain selector 20 adjusts the sarﬁpling rate for operating the
digital processing circuits of the focus servo system 60 in such a manner that,
~ when the pickup 2 is located at the outermost track of the optical disk 1, the
relative sampling rate against the rotational velocity of the CD is twice as
20 hig’hlas the relative sampling rate in the occasion that the pickup 2 is located
at the innermost track of the CD.

In.practice, since the gampling‘rate for operating 1_:he digital procéssing
circuits in elaﬁsed time {e.g., in one second) is. substantially constant, the
frequency of a clock pulse (which is proportional to the rotational velocity of

25  the CD) for operating the signal amplifier 21 and the compensating arithmetic
" unit 22 (which are operated based on the sampling rate) is decreased in
accordance with the move of the pickup 2 from the innermost track toward the
outermost track of the CD, and, when the signal prOcéssing in the signal
'anipliﬁer 21 and the compensating ai‘ithxﬁetic unit 22 are terminated (i.e.,

30 when the angular-velocity-detecting-circuit 5 terminates the generation of |



14 OCT 2003 13 reference-velocity-1, and reference-velocity-2) and

determ nes a sanpling rate for operating the digital procesgign ' hihS
(i.e., analog-to-digital converter 26, signal anplifier 21?F5bﬁﬂzmggﬂoag
arithnmetic unit 22 and digital-to-anal og 4converter 27).in the | oop of the
focus servo system 60. Wien the optical dfsk 1is a conpact disk (CD), the
operation of witing or reading information on or fromthe optical disk
1(i.e., CD) is performed under the CLV control. For exanple, in reading

Sod ! . i nany iy, th
recor de |nff@lroﬁﬁyls‘i)@lélﬁ,qfﬂeté&e%mﬁ%T@E@QIO@%{ @s@%ﬂ%ﬁ%%r%%%dty the

rotational velocity (i.e., angular velocity changes from 535

rpm (when the [FkdofloRing is adetedpdon bhehewperatish ot €hé pasdupéorithel dRicd O
200 rpm (when the pickup 2 is located at the outernost track of the CD)..

In the | oopibthisirxemplazy eathasimpot cim wbichwbee (¢.ige tiet refetendisieldcitys 1) of
rotated unger the C%_V.%Oﬂtéerol t he sanpl.ing rate for operating the digital
processi ng "4 RIHFRUEt, o the mgfarence rvedoditise entosed i 1 jthee referenga-wleeityonal

to th t aty ' - | ar. vel,0Gi f th tical .disk
10 That Ts Stoaliflud SELOGHY. 1ol ycRarinB Y oBhiotE BS 1 M dr S0 CER dobrotn, ®
servo Syt oimsgRE RN BIdag oA h O an PUBRARIL Ay Bel st ofibutt igl BT
out er nost t ocekiof thdtetlappickal 2liskocited AE onkalfathevinrea @bl of dh& opfidghDSt

the rotational velocity of the CDis twice as 20 high as the relative
sanpl i ng r aflsk his highrrcepsparing srith ibe pingulpr Felwitiyimatleslocamtsidrmthat the
oper at i ng t PERIPgE ISR ittty R ie, P track obltp smicel HBck d- o Theraesme
o propa: Saan Be fabreroRasRte 1 Bhe | ERVERT R BaF R Rt e
operat ed baseh an the Eampir e A e ot The QIR belectth B0 SRR RS e
nove of t hepjskupubilokbated ahené ofithenbaterttracks iR cptite diekitle mmdsd djusts k
of the CD t nedi:el\gi?i(\arg starr]r?pﬂg ?gtle a?gr;iggts Eliengnig'lrlllatrhx?elgci:ig; %cl) low value. On the
other 'h'and, when the velocity detected by the angulaf-velbcity-detecting-
15  circuit 5is loﬁer than the reference-velocity-1, the gain selector 20 judges that
the pickup 2 is located at one of the outer tracks of the optical disk 1, and
adjusts the relative sampling rate against the angular velocity to high value.
Thé following is a description on the operation of the pickup éontrol device
in this exemplary einbodiment, in which a Iilura]ity of the reference velocities
20 (e.g, refere'nce-velcicity-O,.referenée-velocity-l and reference-velocity-2), which
are stored in the reference-velocity-storing-ﬁnit 23, are uséd. , |
When the velocity detected by the .angglai'-velocity-detet:ting-circuit 5is -
higher than the reference-veloﬁity-f), the gain selector 20 judges that the-
pickup 2 is located at the innermost- track of the optical disk 1. When the
25 velocity detected by the angular-velocity-detecting-circuit 5 is lower than the
reference-velocity-0 but higher than the reference-velocity-1, the gain selector
20 judges that the pickup 2 is located at an intermediate-track-A between the
innermost track ar;d the outermost track of the optical disk 1. When the
' v’el'oci'ty‘ detected by the angular-velocity-detecting-circuit 5 is lower than the

30 . reference-velosity-1 but higher than the reference-velocity-2, the gain selector



anplifier 21 and the conpensating arithnetic unit 22 are. termnated (i.e.,
30 when the angul ar-velocity-detecting-circuit 5 termnates t '
of 14 OCT 2003 14 velocity signal), the generation of the cl ot% mjre?my]
also termnated. The following is a descri.ption on the operation of.the
pi ckup control device in this exenplary dfbodi ment, in which one (e.g., the

reference-velocity-1) of the plurality of. the reference velocities stored
in the reference-velocity- storing-unit 23 is used. In rotating the optical

di sk 1 undeg(§hggdd-thA0He" Plckuptdfs B@E&E@%t Hﬁ'iﬂ@éﬂeﬁ%’tﬁ-@fz&ﬂ-ﬁ%ﬁi’&ﬁ is ap .
n the prckup 2 is

angul ar-vel ocity-detecting-circuit 51 occasion that the

| ocated at outerofratkethiamnelie tineaisedibtd-bRicPA] C¥hélh TKe Wdlseity datdcted by
conparing with the angular velocity in the occasion that the pickup 2

| ocated at hreangularevalosity-detenting-circuitd plomeal thamsthel refdteercefvelaritylD,
when the vel,ocity detect by the .angul ar-vel ocity-detecting-circuit 5.is
hi gher t hanth$hga sedpeie ﬁﬂéﬁd@ewb&‘ighﬁt pekym; % i ldcatacdbat dhe putegmest frack he

ok ; o f the i ks .of, th i cal. disk 1, and
D uebs S | et PAF LB 08, £, SRS MCld sBOER JRlablinar S rin st
value. On thgjuses BRE rBBAthe %@P&?&q{‘f@?‘éﬁgﬁ%‘q}g &tﬁgg%r%eéﬁaﬁf of the optical

angul ar-vel ocity-detecting 15

r ef er ence- véiskcl t(ive.] adfurts dhe relative bamplih g rdoiaingd thd ARgWias Klboity 6f
| ocated at one of the outer tracks of the optical disk 1, and adjusts the
rel ative sahif ppijcakdiskaly4p hecomecommgfithe vabitascidtyint adinge, val essh dhihe

followng is,a des ri%&l n on the operation of the pickup control device
inthis exefPPEipt hent, in which a plurality of the reference

vel oci tes 20 é’lﬁsteggﬁnﬂeﬁ]ﬁ{ ¢h& %_-b\é%%gfliégﬁ%sgé}f%{g%fér%’ngﬁB\égirggﬁg, %hla %:Qectinner

ref erence-vel o Irchare's

ref er ence- vein@ith# ¥o SROAERSPIdA 08 3he TSt Hﬁ@lﬂpléﬁy}e&n}%g&imi&f{gﬂh ??%gﬂe%i(ﬁféf d

by the angul ar-vel ocity-detecting-circuit 5 I's “higher t
r ef er ence- veéheodigitalrotésmsingcircaik ds performefdusiged drhah optienalpiaekplng rite
| ocated at. the innernost track of the optical disk 1. Wien the 25 velocity

detected byWibAeh &hdatermineddeased o tthe trotafionalcvelocity iof thewpticahdisk Aeat

;gr g(r:te g?e- V€1|1eo szfcﬁ_p%sﬁlijén ,}r?]vih%rr]g Q:hcta ?J?cqg&phg isg fc)fcgq‘[,ee , %ﬁéc\)/ ﬁ:lleoﬁ‘iealgé&dy éﬂie%%c?{
15  pulse for the digital processing circuits is adjﬁsted or the generation the clock |

~ pulse is terminated in accordance with the change of the relative value of the

gampling rate against the angular velocity of fhe optical disk 1, without

iﬁsta_lling an additional unit for directly detecting the track position where the

pickup 2 is located. As a result, the effective saving of electricity and cost in

20 . the optical disk drive having the above pickup control device of the present

imvention can be re.alized. _

E The operation of the fr_ack.ing servb system 80 is performed in a manner
similar to the above descriﬁtion on the focus servo system 60 sinéé the
structure of the tracking servo system 80 is similar to the structure of the

25 focus_se‘rvo system 60. The difference between these is that a tracking-error-
signal-detector is uséd in. the tracking servo system 80 in place of the focus-
error-signal-detector 8 of the focus sgi'vo system 60. |

* As described in the above, in the present invention, the loop gains for the

focus servo system and the tracking servo system are optimized, also the

30 ‘relative sampling rate against the rotational velocity of the optical disk is



20 judges that the pickup 2 is- located at an internedi ate-track A between

the innernpst track and the outernost track of the optical d!;#( 0.[[:']\/\29@ he
vel ocity detected by the angul ar-vel ocity-detecting-circuit I's Tower than

the 30 reference-velosity-1 but higher t the' reference-velocity-2, the.
gain selector. 14 OC T 2003 15 20 judges that the pickup 2 is |ocated at
an internediate-track-B which is an outer track than the

i nternedi ate-track-A. Wen the velocity detected by the

angul ar - vel optinyizdé} withoug-instatling on A8ditvMl WieWHIE is exclusively used for
reference-velocity-2, the gain selector 20 judges that the picKup 2 is

| ocated at ghtectingthedrack gokitbrofwhdre thet picklupdisslocitedBasks :onestie thwve
judgnment, th ain selectqgr 20 , adjusts the relative sanpling rate against
t he angul ar © @&68? SRVERE of elegiriceta) and)cort in(thecoptieal; disks drive haviagi the

one of the. PEHACedRtol SR0ENE oiffeBChivertians ealled | uagment ). 10 A

describeg in the above, in this exenplary enbodinent, in a manner simlar
to the description on the first exenplary enbodi nent, the operation of the

di gi tal profadastidalApplickbilityy performed based on an optimal sanpling rate
which is determ ned based on the rotational velocity of the optical disk 1
at the track pblst pidipwentack devipe of the Dresentonnieationalssusddforfaieqpeingy of

t he cl ock 13. ul,se fo;I‘ t he ﬂi gi tallm?r ocessing circuits is adjusted or the
generation f‘é‘@p&?k he Rigkng coptrel davice ofthecresenhseventiatis thatcimathee of
the relative M - of 11 anpl ing rate agai nst, the, angul ar..vel.oci.ty of the
opti cal - ai sEpttalisk oi0e ST B Sl Shtam gk PR G ling Bk faptstng
detectiyg t [ JRA: V\@e&pe i « 2 0.5 4 Lt .
the effecti ggeizg:ﬁgpg?é ie)lkci:ﬁgltpri cl ty(%a}%?l%g%lalgﬁ%gié ?ﬁ%{"%’? ?g d'{;}g&ﬁg rive
havi ng t he &boumtpolingptleotiacking epéreinf of tia: pi&&@?&:e%ﬂé%\ﬁﬁ@tlbﬁﬂ dadfls ey

realized. The gperation of the tracking servo system80 is perforned in a
manner  si nthafoqus serwosystem duxk the trasking setw $yuatem s be apiiheds@lsi nce
t he structuEﬁ of Lche tracki n% gervq s%/sktlem 80, is,simlar to the structure
of the e relativé samplhing rate against the rotational velocity of an optical disk for
: operai;ing the digital processing circuits of the focus servo system and the
15  tracking servo system can be optimized by utilizing the veloéity signal'
generated by an angular velocity detector and a linear velocity detector which
(i-e., both detectors) are also used for controlling the rotational velocity of the
optical disk, without installing an additional unit comprising various
component parts for detecting the track position where the pickup is located.
20  As a result, the effective saving of electricity and cost in the optical disk drive

having the pickup control device of the present invention is realized.



25 focus servo system 60. The difference between these is that a

tracki ng-error signal-detector is used in the tracking servo"s smabg

pl ace of the focus- error-signal-detector 8 of the focus servo's

As described in the above, in the presenfyinvention, the |oop gains for the
focus servo system and the tracking. servo systemare optim zed, also the
30.. relative sanpling rate against the rotational velocity of the optical
disk is 14 OCT2003 16 optim zed, without installing an additional unit
which is exclusively used for detectCAAEMB track position where the
pickup is located. - As a result, the effective saving. of electricity and
cost in the optiddrickyp iontrol devigeifonjanioptioal disip deivetwhichdeaifome bne oé

t i tign | l.ized, 5 Industrial Applicability The pickup.
ont ol doVIREEABPRE B "7 RTarMANRY oR ArecRAeH W6k 2 spadiad InfoRaRtion i ve
The pi ck t L Ges: t tion js.that. in the.aptical
ok ot ve SO bR AR HOE DESAGH of RS obBRe Bidk Rhivere B g 10
operati gn ohchdi@episkypedl HheoRBbIER Shidin rc%gcé‘%taﬁigﬂg?iaﬁéfcﬁﬁﬁ apave

system for controlling the tracking operatio ckup, “respective

| oop gai ns trackingheerko eystese fup coytabHing tehdkieg tohaekiion of avd psolairs Bagdn be
optim zed, also the relative sanpling rate against the rotational velocity
of an opti cdrkwp spniret devige coxnipigingie di gital processing circuits of the

b1 2h g ehe veRbe H5F SOGHAT SVEEAb PR oy P g eI BpE deteobr
g
1 A ol g ot oy Spd Mgl bty
t he eff ect iineswdy angaofieeltbat shil bytiealddisksénterstineo eptiatalof dosktioh iaten
g%\-ll-i ggoghe p@eﬁggegnfigg rcgzlnst%%\éia%eg-u(l);r éf?lgci%rf;e:gcri]t 'nvention is realized. 14
(b) a second control system which comprises a linear velocity detector
for detecting linear velocity of _said optical disk at ‘a track position of said
15  optical disk where said pickup-is locéted,' and controls the linear velocity in
' such a manner that the linear velocity enters into a state of a predetermined
constant linear velocity, |
wherein said first control system and said second control system are
alternatively operated in such a manner that at least one of a loop gain for
20  said focus servo system and a loop gain for said tracking servo system is
‘a'djusted basgd on the linear velocity detected by said linear velocity detector
- of second contrbl system when said disii is rotated under tﬁe control of said
first control system, a_nd, at least one of the loop gam fdi' said focus .serv6
system and the loop gain for said tracking servo system is adjusted based on
25  the angular velocity detected by said angular velocity detector of said first
control system when said disk is rotated under the control of said second

control system.

2. The picku;) control device for an optical disk drive ‘accdrding to claim 1,

30 wherein at least one of the loop gain for said focus servo system and the loop



17 CLAIM5 1. A pickup control device for an optical disk drive which

perforns one of operations of witing information on an optpdplogl'rslgm
reading information fromsaid optical disk with a pickup of sai pti cal

disk drive conprising a 5 focus servo sygtemfor controlling focusing
operation of said pickup and a tracking servo systemfor controlling
tracki ng operation of said pickup, said pickup control device conprising:
(a) a first control system which conprises an angular velocity detector
for detectigirafyubaid tesiching werfo sysidnofiti dedreasesk wlasg therinedrs veleidy
optical 10 iskt&%aged igﬁét he angul ar. vel ocity detected by said angul ar
vel ocity defEEEHH by gaid pear welppiy detietor as towen than adiefirenne sekbcitytseta

state of rotati t.a determ onst ant angul ar velocity; and (h) a
second con;)_i‘;n o%a‘g%'}%‘i%e gy B@ ﬁeac% i é}g@e OPP AP ‘fS%%BEff%Puéé@é\iQ systeppand
detecting |4 V. | | 60Dt i.C LS t'.a track _posif,on of said.
15 opti cal e opy A8 (Y gRd SRR bR sHaPaly DRI GR RRE Ihe) TR

vel oci t i nvedoeiby detavtedbytdal liler! vel6dty UetReht ¥ I%E%h'aﬁtﬂleare?'%l%tn%e()f a
predeterm ned constant |inear velocity, wherein sali Irst control system
and sai d sevadadtnont rol osgsivamfiratatialg exidadiskeupdepehat@atid) Guahd aigganner
that at | east .one of a |l oop gain for 20 said focus servo systemand a | oop
gain for sa‘foﬂltf&asé’ﬂ%- servo systemis adjusted based on the |inear
velocity detected by said linear velocity detector of second control
system when said disk is rotated under the control of said first control.

system and, ag, Tﬁéﬁcﬁ{iﬁcdﬁ}r&h@e‘}iﬁ’@ﬂ)r@lﬂ ?%Ei%l &%gqurfé deggg%)i I vowncflég}l%q\éand

the loop gain for said tracking servo systemis a

angul alOvelwheteindepleatlity bfssididfaanbd 2lotRiQChidsdahesdvmeaf said first
control systemwhen said disk is rotated under the control of said second

control system 2. The pickup control device for an optical disk drive

according to claim1, . 30 wherejn at /| east gne of the loop gain for said

focuS Servo syé?tﬁ% Dickup eonty evice for an optical disk drive accorging to claim 1,

wherein at least one of the loop gain for said focus servo system and the loop

_ gain for said tracking servo system is decreased when the angular velocity

15  detected by sgid angular velocity detector is higher than a reference velocity

~ setin advailce, and, at least one of the loop gain for s.aid focus servo systém

| ‘and the loop gain for said tracking servo system is increased wheﬂ the angular

velocity detected by said angular velocity detector is ldwer than the reference

velocity, in an occasion of rotating said disk under the control of said second

20  control system.

- 8. The pickup control device for an optical disk drive according to claim 4, |

wherein a plurality of said reference velocities are set in advance.

25 - 6. A pickup control device for an optical disk drive which performs one of
operations of writing information d;n an optical disk and reading information
from said opticall disk with a pickup of said optical disk drive comprising a .
focus servo system for controlling focusing oﬁeration of said pickup and a
tracking servo system for controlling tracking op_é’ratic'nn of said pi,ckup, said

30  pickup control device comprising:



14 OCT 2003 18 gain for said tracking servo systemis decreaged when the
| inear velocity detected by said linear velocity detector |iel} cﬁ\SrT a
reference velocity set in advance, and, at |east one of the | oop gain for
said focus servo systemand the |oop gai?j@ for. said tracking servo system
is increased when the linear 5 velocity detected by said |inear velocity
detector is higher than the reference velocity, in an occasion of rotating
sai d di sk under the control of said first control system 3. The pickup
control device f) afirsiptintad] gistémdrhich @eEERNGntangllad FeRcity b tub@rei n
a plurality_ of said reference velocities are set in advance. 4. The pickup
control devicgelqteeting angulan veliicity of said opticalddish, podctmitnols saidimrtedal at

For sai d tr Sk PRPe0i Bhe GoBinn ek SREac hHE AR SAENEN HFlo0Ky GilTegiors.
Vel ool ty ozt Shéh FBHHr He UL FHLEF B oBretra®h ob s b1 BIFHEH € Pocus
servo SEStepied@BékrhhﬁcﬂMtaﬁiﬂa{h Er%@io@it&rf ggpli ng servo systemis increased

when the angular velocity detected by said angular velocity detector is
| oner than the ré@)er somad smited $ystemnwhithoesapiiess af ingiavbleitsalddeetiosk
under the control of said second 20 control system 5. The pickup control
devi ce for fon dgieridng limear welooky afcenidionjicad dikkiah aviveckipositign wfadaidy of
said reference e#iggiv%%es ar. dvan ' A pi.ckup control

I

devi ce for HH%bt PESH i&gﬁﬁi’iiqﬁ Oﬁﬁﬁg?ﬁéi@ﬁé&ﬁ; the linear wleciby in
opti cal’ i st nanftk PO Bt YaB B Bl UnRY AR AR PR oiedLs
servo dyst edbrdsedntlAbaPVélcBEyf ocusi ng operation of said pickup and a
tracking servo systemfor controlling tracking operation of said pickup,
said 30 pickup camd radl ledevione chapidi ficng:setdo GEFte20Atd Raid tracking servo
- system have respective digital processing circuits,
wherein said first control system and said second control system are
alternatively operat_c_ad in such a manner that at least one of a sampling rate
| 15 for operating said digital processing circuit of said focus servo system and a
sampling rate for operating said digital processing circuit of said tracking
servo system is determined based on the angular velocity detected by said
~ angular velocity detector of said first control system when said disk is rotated
under the control of said second control system. -
20 | |
7. The pickup control device for an optical disk drive according to claim 6,
whei'ein at least one of the _Sampling rate for operating said digital processing
circuit of said focus servb system and the sampling rate for operétiﬁg s;':lid
digital processing circuit of said tracking servo system is relatively decreased
25  against rotational velocity of said disk when the angular velocify detected by
said angular velocity detector is 'higher than a reference velocity set in
advance, and, at least one of the samp_ling rate for operating said digital
processing circuit of said focus servo system and the samplihg rate for
operating said digital processing circuit of said tracking servo system is

30 relatively increased against rotational velocity of said disk when the angular




(a) a first control system which conprises an angul ar vel ocity detector

for detecting angular velocity of said optical disk, and contrg '
optical disk based on the angul ar velocity detected by said aﬁgﬁl @tf 2003

velocity detector .in such a manner thgb said optical disk enters into a
state of rotation -at a 5 predeterm ned-constant .angul ar velocity; and |

(b) a second control system which conprises a linear velocity detector for
detecting linear velocity of said optical disk at a track position of said

optical di Sklodie getdetcd By SHidPan fulbf RISy dHcfodns 1 er thEn theaterdgleoc! LY

in such a manner that the linear velocity enters into a state

pr edet er mi vedbcithl in ansicaadioh iof esvatingl Bdd dysk anderthd eatirolbdfseebnd @batrobcus
servo system and said tracking servo system have respective digital
processi ng SysteMcuits, wherein said first control system and said second
control systemare alternatively operated in such a manner that at |east
one of a sanpling rate 15 for operating said digital processing circuit of

sai d fogus ser S | i rate.faory. rating said digital
roceseong o rrurY B BRI IR B8 et i AERR ARG 0585 o
the angul aryN@leds bipludRhRCsBhidYehtbthe ANGULRL A¥6'sREL] YaPghest or of said
first control systemwhen. sald disk is rotated wunder the control of said
second control system 20 7. The pickup control device for an optical disk
drive according to claim6, wherein at |east one of the sanpling rat . e
for operating Safdickep centrpl dedss forgan optical diskf dyve wlioh perfuemsoong sf em

and the sanpling rate for operating said digital,.processi ci.rguit of said
tracki ng sﬁ\?ﬁatg?%?@ V"irétl?%ﬁfa{orv*&t Dd&ﬁgﬁgyﬁﬁggggaﬁa BE dnigmation .
vel oci of i g :qi sk Y A e d saj ngul ar
vel oci ?9 dgi@t%¥gi@iﬁ%ﬁi§?ﬁ tqﬁg%%gﬂ{r%;u r@n%%dvééqtg(gﬁlto%ge%ﬁ?%'C%ggjvrgsﬂ‘gg,gand,

at | east omgc@f sbR® SpStRM HSk ealSolly BRRIAL RPesaich Hirdidial picRLOCeAgi N9
circuit of said focus 'servo systemand the sanpling rate' for operating

sai d di gi t draghingemsvogysiens doit caftrslling tmeakkig gpeeitiom sf sarhpickupl) said
relatively increased against rotational velocity of said disk when the
angul ar' ~ Ppickup control gevme comprising: :
(a) a first control system which comprises an angular velocity detector
15 for detecting angular velocity of said optical disk, and controls said optical
- disk basedzon the ang‘u_lar velocity detected by said angular velocity detector
in such a maimer that said optical disk enters into a state of rotation at a
, i)redetermined constant angular velocity'; and
| (b) a second control system which cqmprises a linear velocity detector
20  for detecting linear velocity of said optical disk at a track position of said
optical disk where said pickup is located, and controls the linear velocity in
such a manner that the linear velocity enters into a state of a predetermined
| éonstaht linear velocity, | o |
and at least dné of said focus servo system and said tracking servo
25  system have respective digital processing circuits,
wherein said first control system and said second control system are
alternatively operated in such é manner that at least one of a sampling rate
for operaﬁing said digital pfocessiﬁg circuit of said focus servo system and a
' 'sanipljhg'_rate for operating said 'digifal-prdcessing circuit of said tracking

80  servo system is determined based on the Linear velocity detected by said linéar



14 OC T 2003 20 velocity.detected by said angular velocity detector is.

| ower than the reference velocity, in an occasion of rotatind %0 ¥ 2803
under the control of second control system 5 8. The pickup control device
for an optical disk drive according to c4aim7, wherein a plurality of
said reference velocities are set in advance. 9. A pickup control. device
for an optical disk drive which perforns one of . operations of witing
information on an optical disk and reading information. 10 from said opti cal
di sk wi th aepaiudetettaaifdanpténald dintloldyisten. whenkhil dgkds rboadd welero
system for controlling focusing operation of said pickup and a tracking
servo syst dhefcontradof seid finet cordedd siptews maxd, ot ledstsenal optlek spmpdingirate

pi ckup contyol device conprising: (a) a first control system which

conpri ses £ GRgAtRE wﬁg@ﬂtﬁi aipeesthne cireuit of said Eovedgren gustam qaddbet y

of said optd - di . 0] S, _sai ical .- disk.based.on.the anqul ar -
Vel oci 1y asPEBiluE 3t 306 oBRIEEL SIR Bl riBeeadnd NEEES Bl dhn Rt o
sai d opbi Caeréh SlsRm ' 0 E—%ﬂ' '

const ant angularyvelog§§¥?egﬁgﬂ%ﬁ?§§ﬁ£ggbﬁ%égb r%{V?&??gh?ﬂﬁggﬁpgg#%gﬁses
a linear velopulayveletitgtdetectdp of eaiddeitconieh]l Jyatsh wikd0saidydiek isaothted
-optical disk at a track_ position of said optical disk where said pickup is
| ocat ed, arindesrthesontrodef siidesecond|conttol systesuch a manner that.the |inear
velocity enters into a state of a predeterm ned constant |inear velocity,
and at | east one of said focus servo systemand said tracking servo 25
system have respective digital processing circuits, wherein said first
control system and said second control.systemare alternatively operated
in such a manner' that at |east one of a sanpling rate for operating said
digital processing circuit of saidfocus servo systemand a sanpling' rate

for' operating said digital processing circuit of said tracking 30 servo
systemis determ ned based on 'the linear velocity detected by said |inear



14 OC T 2003 21 velocity detector of said second control system when said
disk is rotated under the control of said first control syste\‘[ﬂ;@@,""zﬂaga
| east one of the sanpling rate for operating said digital processing
circuit of said focus servo systemand thg sanpling rate for operating
said digital processing circuit of said tracking 5 servo systemis

determ ned based on the angul ar velocity detected by said angular velocity
detector of said first control systemwhen said disk is rotated wunder the
control of said second control syste®ABSTRAEIRACT In an optical disk drive

having the structure of rotating an optical disk under the alternative
control of CAvIiBrarcomticahdisk duvehaving thesirueturetaftuatiatingdanr opticaloligk

control, the lLoog gajns for at |eas of e focus servo. system and the
racking serudTothe aliratite Aenil hEANher Gcharhen tBe opHEshMAkS ToPa
optical dis i - adi USt ed.. L] ar 06} d n
angul ar vel lg%‘?%fyé}%e?%z %o?ity\i]? gﬁe ?@ia%él gg lg(gﬂ;%wfeglﬁt ¥§% §ﬂ}%fc{%ﬁé%§%® %%%e%i sk
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thg loop gains for at least one of the focus servo system and the tracking servo

. 10 system are adjusted based on linear velocity detected by a linear velocity
detector which is also used for rotating the optical disk under CLV control.
The above structure enables the effective saving of electricity and cost in the

optical disk drive.



