(54) Title: PICKUP CONTROL DEVI CE FOR OPTI'CAL DI SK DRI VE [err

(57) Abstract In an optical disk drive having the structure}df éfragﬂﬁm
optical disk under the alternative contro} of CAV or CLV, when the optical
disk is rotated under the CLV control, the |oop gains for at |east one of
the focus servo systemand the tracking servo systemfor controlling the
operation of the pickup of the optical disk drive are adjusted based on
angul ar velocity detected by an ang@WESCRIPFEONY 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 loop gains for at |east
one of the focus M@ tem and the .trackig% servo system are adjusted

based on linear v
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OHTAGAL DISK DRIVE

INTROQLBYEVICHE

Technical Field

The present invention relates to a pickup control device for an optical disk
drive,‘ and, moré particularly, the invention relates to a control system and the
saving of electricity in writing or reading information on or from a rotating
optical disk with the pickup of the optical disk drive comprising a focus servo
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”).

Background Art _
In recent years, under the circumstance that 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

. also required. However, when the data processing speed is increased, the

consumption of electricity 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 comprises digital processing circuits, the frequency of a clock -

pulse for operating the digital processing circuits increases, which also causes
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
optical disk 100 or reads information from the optical disk 100. ‘An error

an



detector which is also used for rotating the optical disk unde CIDV
control . The above structure enables the effective saving of eli(!t Gth )2003
and cost in the optical disk drive. 1 DESCRI PTION 14 OCT 2003
Pl CKUP CONTROL DEVI CE FOR OPTICAL DI SK Dl VE 5 Technical Field The present
I nvention relates to a pickup control device for an optical disk drive,
and, nore particularly, the invention relates to a control system and the
saving of electricity in witing or reading information on or froma

rotating apgnabdetdictde 103 detduts pi folkup epfort Signab fidzalthei ciltpdt iskkthad @fithiesi ng
a focus servo 10 systemfor controlling the O{Qeration of focusing a -laser
beam on t hepigkwp chyl. diskrignadr ainplifiesr 10bmmeplificedheafocusoesirngignal. A

T acing an CAPSEREEFRF J0B 76 eeatic CRBHAPAGRPBRI AbEPdh & camporsanask )
"Lracki ng cavabbEEYE5 AR Bhalales HEEI e RRFDEAER bhq Reghed 2hfn 7

ci rcunmsancehd ABbvd Qﬁ.uﬁgh%tfogﬂglay&hﬁ%}% Q}st@ﬂl optical disk, increases in
I k dri e '

operating an ' optical dis rive, t I ncrease of the data processing

speed in the oferthd othaxf hahé, pipwsitiontetdteo®POT cteelisSK teldkvpositisndef a -
al so required, However, when the data processing speed is increased, the

consunpt i orflisk )W cvhexs the pidrumd 03 isdocdtedf odugairs eeleotay 0% mdjusts tthe
tracking loop gain for the focus servo system by controlling the signal amplifier 104

| based on the, signal on the track position where the pickup 101 is located,
10  which (.e., the signal) is generatéd by the position detector 107.

In general, the superficial fluctuation of the optical disk 100 is smaller at
the inner tracks of the optical disk 100 comparing with the _éuperﬁcial
_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.



servo systemfor the control of the operation of the pickup, qgi, n
these servo systens conprises digital processing circuits, the%f ﬁéﬂﬂﬂ3

of a 'clock pulse for operating the digital processing circuits increases,
whi ch al so causes 25 the increase of the consunption of electricity.

Herei nafter a conventional pickup control3device for an optical disk drive
is described on reference to Fig. 3 which is a bl ock diagram show ng the

structure of the cPRY @Rkl oPiaCkybkineNehod sgﬁt\éhpf?s pef¥obingd i} a dnamidpd! e
notor 102 rotates an optical disk 100. A pickup 101 'wites information on

t he 30 opti cadimilasio the@bove deradisiondrothedbdmnefvoaysteime opti cal di sk 100. An
error 14 OCT 2003 2 signal detector 103 detects a focus error signal from
the output signal Hewetes inghe repyenidanal pickig pentrod device describediinaiirplabéves t he

f [ . A driyi i it (106 i t he. [ified.sj I
AT N R CTE MR S TR

b d h j. i [0 e : t f

based on e KEEENEH AR poiich VISRV WGIETIE RbGEUTIRST Vo
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adjusts the 1loop gain for the focus servo system by controlling the signal
anpl i fier 104dribaskdinn thheabmsicgrahvanionhkle pickapk cpoisolt idemicehekleot e theckup
101 is located, 10 which (i.e., the signal) is generated by the position
det ect or 107. comvegtipaplapickem sortugled¢vies gﬁﬂflgdb@ whiucee of detretigptthe dracli sk
100 is smaller aE. tg‘&ﬁin er trkacks Pf Egiebopti al disk 100 conparing with
the superfi ci BPSTHPPy RGER ith PATEUP: 1o/ 5ater DY rER%KILE 0Ft010 e T | “g3-sK€100.
Ther ef or wh i 15k : j N ks .of
the opti o "ar Bt RIFE P shlify 1958} S5Rke EaRe § iR D4R e

adj usted to atr&ﬂ&h%&s{erv@sv@teﬁp'ﬁ@@fﬂlé@ sibld féM eedddap tBRistorkd AR AGMBEISON
that the pickup 101 is |ocated at one of the outer tracks of the optical

di sk 100. Therigbytafter dweitelingr odOthe opticadlediektdninge, t ueht thet kthposdavingrofiher e
the pickup 101 is.located, is fornmed, faor instance, in such a nmanner that
a 20 refl ect Flsgtrisdy an Hys method ipalgo sppufli@enti ckup 101, and a Iight enitted
froma light emtter (not illustrated) is reflected by the reflecting
portion of the pickup 101, and the reflected light is received by a |ight

sensor (not i IPisAbs@EH InFntidhe
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



position detector 107 is fornmed, for instance, in such a mann t

nunbers are stored in advance on the optical disk 100 (i.e., eﬁﬁhiﬁiaéiﬁﬁﬁ
and 25 the stored track nunbers are read by the pickup 101 in the occasion
of the operation of witing or reading. Based on the track position where
the pickup 101 is located, which is detedted by either of the above

nmet hods, the gain selector 108 controls the signal anplifier 104 in such a

manner as to optinjpje theedoRBRoHBLNsYsRIm BB ComPaLS §$’1§1¥é} V?)Iéctiﬁmletéctér GCT

2003 3 The operation of a tracking servo systemis performed 1 n"a nmanner
simlar to thferdbeetingebetihpdn wloaty dhehef @utitnl déskva thy staeknpokliisgve thei n t he
conventional pickup control device described in the above, a I|ight

enmitter, |ighepticahdisk vkerethepidkue is lgvated, and centrplssthg dingavisedcitpin sach
detecting the track posjti,on where, the pickup is | ocated, are.needed, which
causes the | ribFERae BeC {bdiReaneianty GRER P det St R BIICRRBIREGORSRnt he
optical digsk ;i Vaogﬁa}yi ng the above conventional pickup control device.
Al'so, in the conventi‘dnal pickup control device having the structure of

detecting the trackheRRSithé st WRREE] (ShSteRi GREPHES sé@adt Sshtldl 5 NGre
stored track nunbers, the 10 effective saving of electricity is not

real i zed becaal®enativetyabesateid ip shelf e meartnkee thatt itk ldopozases fod as skeond el thees
stable for reading the stored track nunbers rightly after switching on the
optical disk f@epveerve spHemmpad the fragline serversystenpaterddivated besediinsthadingasd | s

I ' fficient. Discl f | ' S5 T bj egt h t
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aspect of thelobpgeinkifernat 163 bRe b therfovheev@sitdik WRd teORAdkehg SEVH §estéar an
optical disk drive which perforns one of operations of witing 20

i nf or mat i on care aadjogied dmbedlionk thendngwadivetpcityf detested dry fthomngaliad vepidityal
disk with a pickup of said optic di sk drive conprising a focus servo

|
system for cdiftsdem phipe \ﬁéﬂu%qnﬁﬁ?ééf%tfs@t phan he %Fiﬂalpﬂiékgﬁ rgtded updgctieng

servo system o%@ofgpghre%lecloinﬁ%on%rﬁgyléjterﬁg. operation of said pickup, said
pi ckup contro evice COnprising:

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 first control system which comprises an angular velocity detector

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



(a) a first control system which conprises an angul ar velocity detector - 25
for detecting the angular velocity of the optical disk, and coﬁt cﬂ]@flﬁﬂoa
optical disk based on the angular velocity detected by the angul ar
velocity detector in such a manner that the optical disk enters into the
state of rotation at a predeterm ned constant angul ar velocity, and 14 OCT
2008 4 (b) a second control system which conprises a linear velocity

detector forpged et iHRaddifir! Jeldly JQLQGH tth/ @k dnBRlaPRElRAY diddorrin th&
track position of the optical disSk where the pickup is | 0cated, and

control s the 4imeaaterviblaoché y opticsudisk anteanneto tihat dthe |ofhesatival edi tay
enters into the state of a predeterm ned constant 5 linear velocity,
wherei n the fpredetepined hnygiitangilanyelopdy.smdond control systemare

alternatively operated in such a nPnner tvgl%t t he |.oop gains for. at |east
one of the focus @ir vo? §§F§’E‘arﬁ"3ﬁ8 BYFLeTR VHERR REPREFS gi}%etre Y A4 ed
based t ' . ' | it f
the second colt PorLyEramiiek (O5EiRE B bhPsL Y HEYREk pbsHRACHH e,

control of thgptidal isl€ WHek®lths Yedlap isAMftatddn@nd! QARrARHRS 1fnRhr Jb1dcRGSTn One
of the focus servo systemand the tracking servo system are adjusted based

on t he angul asuchal mairtey tiche tlecliredr bglotite eaarpihtr the statecof a/predetesnined of t he
first control systemwhen the optical disk is rotated under the control of
the second cotfnstant Epearagloctty, | n t he above structure of the pickup control

opt i cal di skt vesttsats e o g PP RS syt ind e PRI Esedien e e
t k id i s Neq: B S| d, which (i.e., the si ) i
gener at ecl by TRe arheear AR fiPecsSing BERLE, 0" The 1 nedr vl ocity |

detector which (i.®herdiftihe feisecbatid) sgmn_alaaa theeskcball htEANdysedrhidig t he
rotational velocity of the optical disk, wthout installing an additional

uni t conpri sialtgmaniebuspaeteddnentch panamet dhatde tleast bngof He tangding gatesfdri on
where the pickup is located. In accordance with a second aspect of the
i nvention, tH¥REE e digith procesying kispuit shthedporreseriesystim apd Y5t sapmlingi sk

0 e 0, L e SHELA, 855 B B S IR PR,
of said ofyf i Calierhifkd Bak¥f GO 12E0Rr & IOGHS dEREMR BYSIHRMARIar 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



controlling focusing operation of said pickup and a tracking servo system
for controlling tracking operation of said pickup, said pickup lpcﬁCﬁblZ[]ﬂa
device conprising: (a) a first control system which conprises an angul ar
velocity detector 30 for detecting the angular velocity of the optical

di sk, and controls the optical disk 14 O 2003 5 based on the angul ar

vel ocity detected by the angul ar velocity detector in such a nmanner that
the optical diceksigbsrtidndfRaidficiaiphng atfackRbabiveyRbmafor BSRGEh R PAREHE
constant angul ar velocity, and (b) a second contro?r system whi chi conpri ses
a |inear vel ooperatictiatfegit gickup, faidt pidieteatntropdéie donesingvel ocity of the
optical disk at the track position of the optical disk where the pickup is
| ocated, and contr@s thErst ceren! syss¢roovhish ¢amprisge An angidairietocithisletectos o1 near

vel 0ct 1Y et s el 9L, SAGKS e BUEISR! MhRe SISt PnL L) Tepr el oot 1Y
10 have respegLiye, ol glib o 0G4 Ghafit YefocifRttd? ih A &Ly ol
gu n r%{ se;%/'z@e al F %e I

system and t he setond co m ar e ernatively opera n such a

manner that adaid _a?ﬁéal AR dert Mo SRR ITTofa@bR af Alpre@R@hAhddEorshRt dhglilin!
processing circuit of the focus servo systemand the sanpling rate for

oper ati ng t hevadogfiyt ahd processing circuit of the tracking servo systemare
15 determ ned based_on the angul ar velocity detected by the angul ar
velocity detector(byf thiecppd senteodsystesn vyt compitiena dingargislqcityidetsictor fors

tated d t he, trol t he. t t lo t b
Cracture of SHEBEASEN RO ST SPRET Ghk fieh Caepen ino td PREHRIG o
Forat onalt vel e e RS bERaL, ik HopAig WIAGHE wBloB7e B Manh ot 1

| ocat ed, whi cie (inedt-veldchi efitefiinlo)a dtate 98 A pfedieRenined cbfstan fiubarvelRl9Ci ty
detector and the linear velocity detector which (i.e., both detectors) are

al so used for contamwl 4tjlagst tone of rseidafocen sdrve siysemt andofaid treclopg iserab systei,
wi thout installing an additional unit conprising various conponent parts
for detecti nglAVRESPREEBE Pyl ProsassHifeiCUithe 25 pickup is located. In

accordance with a \%ﬁciar[a% aspeels ,0(‘; nttrh?.si n,[\éenjtain n aié hs%r e | SoBl: viSd d a ei ckup
control device for an Opfgl Eaf'rhi gt i e hi cﬁ ?)er O or?g glf Bﬁgpaﬁpons
of writing ajternatively 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.



i nformati on on an optical disk and reading infornmation fromsaid optical
disk with a pickup of said optical disk drive conprising a ‘!Qpﬂﬁﬂ'egggs
system for controlling 14 O C T 2003 5a focusing operation of said pic

and a tracking servo systemfor controllipg tracking operation of said

pi ckup, said pickup control device conprising: (a) a first control system
whi ch conprises an angul ar velocity detector for detecting angul ar
velocity of said optical disk, and controls said optical disk based on 5

t he angul ar velocity detected by said angular velocity detector in such a
manner that said optical disk enters into a state of rotation at a

pr edet er mi n&tﬂ@ﬁmsanmtmgqfﬁxe Dyewéngs y; and (b) a second control system .

whi ch conpri ses near vekggl ty detector .for_  detecting linear velocity
of said opti cal T igp blog FELFEL SHPBINS R B@k&?d@ﬂtwl ayiiesk for1an wipéical

Chat 't ﬁﬁ”?.#{é%'d&’%t it S RapL T By sl ftﬁg'p%?%%éeé?ﬁﬁﬁéﬁ const ant
linear velocitypiangial pieasii n?fshﬁaglg%faogll{oﬁuﬁeé’oﬁgroﬁycfe%@ fhd ?ﬁ %&)\?\ﬁalei N

tracking servo system have respective 0CEsSsi'ng Circui

said first oliskdelvesitsa esecnitefanplase eaifbde@Bht oh tBY ?E@é@rﬁﬁﬁveﬂéon, and
alternatively ogerat ed in such a manner that at |east one of a sanpling

rate for operafigi@ e llogkgliagtam showisg agoniventiohabfickap dohtiwl desiefor
system and a sanplin te for operating said digital processing circuit
of said tra&&ﬂ!ﬁ;l ‘giék t%emis determned 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 10nd Datail @R PleseABtRh St BhHoAifL" OPerating said digital

processing circuit of sald focus servo systemand the sanpling rate for

operating sai d Herginafterpesoesdang @nbedinierat $8i ¢hér pekded@ SERYMIGYShEE i S
determ ned based_on the angular_velocity detected by said angul ar velocity

det ect.or of described ot refenencelto d @S@MIOMen sai- d disk is rotated under the
control of said second control tem sult, the effective saving
of electricity and cost in the b%‘?le&‘ﬁp F‘EY(e q BETHy i ng the above pi ckup

control device ﬂg s BHﬁ%@JE'tdﬂé}‘é%“sh%mg a p1cﬁ{1i)zc%91tro]l cfévme for "91:1)’ o%t1ca1

15 dlsk drive in a first exemplary embodiment in the present invention. In Fig.
1, a spindle motor 3 rotates an optical disk 1. A pickup 2 writes information
on the optical disk 1 or reads recorded information from the 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 output S1gnal of the plckup 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 s1gna1 received from the compensatmg anthmetlc umt

12. The above structure forms a focus servo system 50.
A trackmg-error-mgnal-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_:opliﬁed signal into a compensating arithmetic unit 72. A driving
circuit 73 drives the pickup' 2 based on the. signal- received from the
compensating arithmetic unit 72. " The above structure forms a tracking

30 servo system 70.



Brief Description of the Drawings Fig. 1 is a block diagram show ng a

pi ckup control device foor an optical disk drive in a first '
enbodi ment in the present invention, Fig. 2 is a block diagrghﬁgﬁgaﬂxgﬂgs
pi ckup control device for an optical di%k drive in a second exenpl ary
enbodi nent in the present invention, and Fig. 3 is a block diagram show ng
a conventional pickup control device for an optical disk drive. 10
Detai | ed Description. of Preferred Enbodi ment Hereinafter exenplary

embodi ment's i nA hetgr @eiiy (PMEDY Qv the spiadld hRer 8D 18] SALHIGS velocity
illustrations. First exenplary enbodinment Fig. 1 is a block diagram show ng
a pi ckup codetectordeg. cangudar-anloopydatbcting-citcsit)dy detectatle Angslaraxdogityar y
enbodi ment i %he present invention. In Fig. .1, a spindle notor 3 rotates
an opti cal %ﬁn $Re 1mofion Hrupt Xopstants angudanergloeity o(&gﬁé epttrelalcingngtc 45 or
reads recorded igfor '

' f h i gal disk 1. .
f ocus- err or EETYAETS 82@%?’? g?ntrégg]é{@%ll ?a;sleag%ghér?%‘ip‘@i ygapl of the angylagy

control g of y : Aty ' f t si,gnal

ot he B Cwrelbgey etk ARGLRd Ba O phiiforBintiba arddi MRV B LHISL
and feeds tvwguanbéive@dhrot@ial telifalf33.0NRERSA Afivitid bHEBI £ rétditeslthe A
driving circuit 13 drives the pickup 2 based on the signal received from

t he conpens@AVheprerol sigeal andmotated the dhticabdisk kat ucpredetdronitedacdneearst
servo system 50. A tracking-erraqr-signal-detector 78 detects a tracking
error signaft vRtocitysbaged\on ehanEAY camtrehsignahc KThe abgwe styusiurs forms

pi ckup 2 fr the qutput , sSi | of the pickup 2. A signal anplifier 71
anplifies t%eﬁrf’{]%oclﬁmlgsyglt?%r ignal, and feeds the anplified signal into.a
conpensgy i ng an gappty hdi sedhiEld Yl | CH | sy t ﬂjﬂlp 2
based on the. signal reggméaéﬁ%ﬁl?hée%ggoﬁ%lgdﬁgaﬁ%aigﬁl%t&]hrret|cﬁ%mBP .
The 'above signaltofirthel pidkmpa2t r #cRimar vélosityVaeteytde(@.£9- a MnddrlvelBfidys A
motor driving circuit 4 drives the spindle notor 3. An angular velocity.
det ect or ( edefectingincait)Ve|deteaty -thet Buedn yebicityuof the diekeltad thee pasigidmar
vel ocit of ,t he notor .3. onst ant. angul ar vel oci t CAV) control circuit
35 Y OWhere the plqkup % (is ocated a%e on 1?]:19, out%/ms: si\g/')nal 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



generates a CAV control signal based on the output signal of the angul ar-
vel ocity-detecting-circuit 5 and a predeterm ned angul ar veloqiﬁnaC]zzgﬂa

i nstruction value received through a termnal. 33. A notor driving-c

4 receives the CAV control signal and rotates the optical disk 1 at a
predeterm ned constant angular velocity based on the CAV control signal.
The above structure forns a first control system31l. 10 A data reproducing
circuit 6 reproduces information fromthe output signal of the pickup 2. A
linear vel obetomeetart Of frRdatermidddngalusehiisichY ardalegpbdtietlsi sQUKY tHe
detects the linear velocity of the disk 1 at the position where the pickup
2 is | ocat ededpestireanankied refidrenice siedpvdtienf The gddh aelacemr dOudsmgdpistswhe 6.
A constant |inear, velocity (CLV) control circuit 45 15 generates a CLV
control si g8ain ghdka ssenalhamplifint 7Liigrauchos mpangs fbat the loop gain for the

vel oci ty-de redet erm_.ned |inear velocit

pasta Sehe? e
i nstructi on%reci‘:lﬁg %}'@@%&Eﬁ%ﬁ@dﬁ%ﬁgwﬁeﬁ% | Prpdetarxaiag dopatlss whigk 858 of

nstruct o CEIVELFEnf ot . T |
ononor | that Tefpeebvell st B, hd GUbiechiycOr ARy kORORS RBIocHIGY vhskll s ?
the optical réblk of thbeibRvQokiPaRskUPTRe intulAHHt SO a8 SIS VdlbQtbharstate

of a predeterm ned constant |i'near velocity. The above structure forns a
second cont iwisusl st mand2r, Hirdnbtamte, ¢cophngé feos teanirdleraindck hewaed antouter
control system42 are alternatively operated. The gain selector 10

al t er nat i vetjackebothe ordex perelenenteavelpeity, tneferzmeevebrcitst- 1 amdieeferenng- by
the angul ar-vel ocity-detecting-circuit 5 or linear velocity information
det ect ed byVPf?&%ﬂ’r ear-vel ocity-detecting-circuit 7, and conpares the

vel oci tygi nf or ' | [ repg Iy

stored :Itl(r)l a re;%%%egfg%%{é Ih%%i P ;&_1{5@0 rc?)}r%l%z n‘?‘?‘qggd(g;?élg gg&@ﬁéﬁs)egéﬁwg%@tt he
conpari son, haktngahe aboke Gteictie dd] destEibbA1Ehe fodud Barvol §8bmasD dsf ART
11 30.. in such a manner that the value of the. | oop gain for the focus

servo systerxgsmpld. OCT2003 8 becomes one of predeterni ned val ues which are

respectively set, for_the respective ranked reference velocities., The gain

sel ector 10 al So%8ljthsteparpsionyef hefouresesvy mypterari) in itefatme ithe supdical

manner that ey oR: Ak GAG ohB%1 Hy 5k e 355 SoRi3t RiE%: BESOTERAARG.©f
' 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-



5 respectively set for the respective ranked reference velocities, based on

the result of the above conparison. The plurality of referenl%\ﬁc?izﬁlﬁf
are set in such a manner, for instance, to range froman inner't Kk

toward. an outer track in the order of reference-velocity-0,

ref erence-velocity-1 and reference- veloéity-z. 10 Hereinafter the pickup
control device of this exenplary enbodi nent having the above structure is
descri bed on the focus servo system50 as an exanple. First, the operation

f the f j i pecal i 1 CAV
of the ocusel_%e&ymsatskﬁénp‘igrm% ;a&“%m%nt:g%e?g&t 68 stogée%&n ?‘Eﬁn%ﬁ%}%ﬁ?ﬁ%

control by using the first cont system escri

optical di skelbcitg-stotiagathit9der the CAV control, the optical disk 1 is
controlled in such a manner as to rotate at a predeterm ned 'constant
angul ar vel oci tWhenaside wvelotity dategted by ghel linéat-welocity-detecting-circuit 7 is
angul ar-vel f)city-de-t cting- circuit 5 In-this case, since the angu] ar
vel oci ty i sloFtgistham: the nedenengeyelopiyobithe sadr selestprilp kusdges that the pickup

| i -vel ogityyd ting-ci it .7 is | i 20 inst , h

ELQEEE’ 21 {%&?ceéfef&it?,ﬁag off Ve SRR e L B pmﬁc%ﬂ??%%ﬁfdw fra t}lee
I : I

oot ed ot SRR ERR NUERRUR BEUNY obRofl i £ I8 hafl Fhq difrBle Mhe ldo

rotating taeimfdnd td fethkselrvt neterhS0.CAUnCEHY bftler hiied adhent tRNVeRkityhe
| oop gain for the focus servo system50 is performed by utilizing the
change of t@etectetbaby 28he elivenr-yebicityhdetoptingaireditsk7 Lis Thigheirs thahe thai n
sel ector 10 rfecei ves .l i.near . velocity informtion detected by t

. ] he
i near - vel obgteyenfervlesinglefhe grin selegtar 10dndaesthatiibe niskap 2iisleeated at

i nfor | on_\ | 4 f ranked.. erence,.vel oci t.i eg stored in
the r 2?1 tgr en(():]}éé3 bg F%‘g :SP gélj;{r%rc %‘%\éf gkrﬂ‘? Ppg}f’ae%@f‘?%ﬂ}gﬁen@% §upaer§&a§l rff‘tﬁ%}la %8n
the operatilargé 41 aldrBfsdseqBby g:! V control by
usi ng one ref gfrgnce vel 5ci ty (g. 861"’ %rgel% girrztkgeﬁé‘ﬁ&%é&@g%gsg% E.@g ocity-1) of
the plurality dfhe follewdngés delesciiption osi fieashdrativhefrefatigs €lee optical disk
velocity-storing-unit 9. Wen the .velocity detected by the o

| i near - vel oéiﬂ’}‘g@eﬂ@:%‘éﬁént@bibw using theophuralipoftdeference velocities (e.g., -

reference-velpocity-1,. the_gain selector. 1Q judges that the pickup. 5 2 is
| ocated at 8r?ﬂ°yef‘F?é°‘Fl%ﬁ9r r?@é"c@&e‘mlo?lﬁ%'loﬁg &5 erGP%VQ,OQWE?r)eW gh 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 thboppgaﬁﬂtpdbéd@mel o#Rd6f vhlieesCoM GRNAAMINAYY di5ieBBht & the UWihiel ¥
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
ref erence- v% %?#Jtelgqgé%b %t%c\i\er than the reference-velocity-1, the gain

selector 10 | WBes thbaptichPdidkckiprotated ha! fft OLYADINICEREAbALET GiRCk" A
between the innernost track and the outernost track of the optfca I'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- vineRy vologityafethgonticnd dasl dratothel trachdupsstiomaf the@ppicak dislo Li s
| ocat ed at aEFi néﬁrme | ate-track-B which is, an outer track than the

FratRe R

: nt er redi ?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 udges

located at ¢ibeuiour.er Ihid cask sidbe tihe HRBAEIelSHIBK id 'co;igﬁaﬁ?itﬂesﬁ%ﬂ%gr ~
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 oRRPEERRIS Bith the mave of thawigkup Sk eRisy isrtherngulay velwsitymfithal
described RRATTE B RIER R insiih et Tiek i Bp dpeabaan ok lthe
controlys t igireRltra@ts 8f Bie optical disk 1 comparing with the ahgular velocity in 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 énd
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




1 is controlled by the second control system 42 in such a manner that the
| inear velocity of the optical disk 1 at the track position oi t i.cal
disk 1 where the pickup 2 is located enters into the state o ‘hlbec‘ipioﬁé
predet erm ned constant 10 |inear vel oci Uil based on. the output signal of
the linear-velocity-detecting- circuit 7°7In this case, since the |inear

velocity is constant, the angular velocity detected by the
angul ar-vel ocity-detecting-circuit 5 changes in accordance with the nove

of the pi Ckispstdm Bbat Orp thé behanBtthal witliOMkd YeRlcityGetelRid b7 thd! sgulal-S
hi gher, for i1nstance, when the pickup 2 is |ocated at one of” the 15 I nner

tracks of t meloopyidedbctitgirtuitofpiar loveerwthim tihe sofgudmie-velbaey-1y the gdie
occasion that, the pickup 2. is |ocated at one of the outer tracks of the

optical di §iegtorifiusies shat the pikupo? ivlocates ghipne of théheuferdusclkseof/the
system 50 in t.he .. .cqontr is perforped by utjlizing the change of .the
angul ar vel 83#”?% q}%ﬁhg&%ﬁgkﬁéppg?é“&aflﬁﬁﬁ‘@%w ‘éllﬁﬁgﬂaéndtlﬁﬁ%'eatsﬁ%ﬂ@%iwp
sel ect org 10 éﬁff&rﬁﬁé ig%\gsué&%%gﬁlet%g@ ty information detected by the

angul ar - vel §C| ty-detecting-crr and conpares the velocity information

with the pluralTHe/folowitkes Q%.%cﬂﬁhi%%i dd ﬁifel opd At R mott&ﬁngithe _ogtical disk

reference-vel ocity-storing-unit 97 The followmng 1s a description on the

operati on ofl wndex theg QI coptrot dly dbRig the phaerityhef fafvraeatvadbeibiys W(signg
one reference, velocity (e.g., the reference- 25 velocity-1) of the

plurality ofelerngesyriacitieOpapforencesveloeidyilnandeefercacevelocity-2), which are
vel ocity-stori e. velogity deéect ed by the '

-unit 9, W t.h
angul ar - vel 8 o:r? -lﬁgl‘%@ﬁeﬁﬁg‘?ﬁq‘(?;ﬁﬁtyﬁt?’gngﬂ’rr&ﬁ r A48t he

refere - vel 0Girh ¥+ t ' 0.} f he DI G 2
Tocatenat on" ayn the ValR) NeBRER v ik ah iRyl ity BRI E o5
super fi ci al highest tiedn thel feférgice.valodtyHoC tBaSESint BElLRRP10uAgE thhbaneocus
servo 14 OCT 2003 11 system 50. On the other hand, when the velocity

det ect ed bypidkapadallacatedettothea ynmametirgek iof thietorfidad diskwelr. tWhentthe
reference -v ocitq\g}i 1, Hg,e gain selector 10 judges that the pickup 2 is

| ocated at BRWCHY defectsdibyr the apgylasrvaleaity-datqcsing-eirewit B, ighlewerithan the

Puper 11 o HELAISNLD Mol U SRS S 2081 8b ol el
(r)?t ?; 2%3;2303{3?%%?4{1}%;&% eplékl'fﬁ' 965 1b8feFay a_ﬁ:Pﬁ{tEP]!neB.YatQ&%Q&-h@eﬂe‘éh%et y
innermost track and the outermost track 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-




reference-velocity-0, reference-velocity-1 and reference-velocity-2), which
are stored in the reference-velocity-storing-unit 9, are usecl.}glgp\)g@[]g]e
vel ocity detected by the angul ar-velocity-detecting-circuit 5°7i |

than the reference -velocity-0, the gai n]C el ector 10 judges that the
pickup 2 is located at the innernost track of the optical disk 1. Wen the
vel ocity detected by the angul ar-vel ocity-detecting-circuit 5 is |ower than
the reference-velocity-O but higher than the reference -velocity- 1, the
gain' sel ecledectimg-thchitdPewhidlaii.é.ndoth debitting bﬁ'cﬁﬁ?ah?éi a®do @8ed for the

I nternedi ate-track-A between the 1nnernost track and the outernost track
of the opticoatraliof kha rotaftmal ivelocityl aftheyopdienb diskdl byThaeis, the focus servo
angul ar-vel ocj ty- det ectd@ng- eircuit, 5is lower than the reference-

vel oci ty- | S¥gteTRi fhern theappamaéed arith enmwre aseasinty loop gaim gfathmﬁﬁdwﬁqtbr 10
j udges that, the.pickup.2 s |located .at an internediate-tr -B Lch is an
J20 guter trdfé?(&f]ﬁ%nt ehgra}c?ﬁ é’Pﬁﬁf%ﬂnat 1§58, @,Ql%nétlﬁek{?@ %tlh&y W @d by
t he angyl arg; JaTay L SV l:0g- Cl i IS 1 .

ot or onge. veaatal YRS RE IR K bstarted § MGl ah iR gt pongos o

| ocated at ddiectdng eheugack pasikionokhiche theYidialp 9iigkodatedne A3ah ResRltethOr 10
adjusts the |loop gain for the focus servo system 50 based on the above

j udgment (ieffectivadjaving dafrdestalaity ahdtdvat 26 theoppijedlndish haviagetlenabote

val ues set i_gkadvance on eac¢h of the above 'judgments). As described in
the above, Bigkumgontrekdpvies of tlag persenéanyention is roadivetlar y enbod: rrené, thed
focus servo system 50 i.s o ted Rased on the | oo ai n, proper adj ust e
by the gain se?%%t%e.r'ilgoﬁy El%f %E?%dngkﬁeer\?‘élséﬂe@ ’?%%apnh?iﬁﬁ’f?%r@ tRA ed

by thejpan 2 b NG G ' -vekgcity 1 4
O)C/:T 20(%8 1%1&%%{1%%?1'%&%???%?S@%&%#E{P%#ﬁ %étﬁl%g%cﬁllgﬁgk@; ﬁgiﬁc#’gbui ts) are
al so used for the control of the rotational velocity of the optical disk

1. That is, the focus servo system 50 can be operated with a nore adequate
| oop gain without directly Setcast Emgmylery Faskodimseént on where the pickup 2

emi Cor and & Fieg it IS8 RerE FAErate sboriRg & PELEP SR pRloiavion lueh ippisal g“;
i ck | Sq: : Sult .. th ffecti ' f. electricit
Cost 1n t na BB RT ot SpctildCEtbrb ekl B SR KR SRR st mfoRhiot 1 he

presentysi nvent Wik So I3l dARE numerals are applied asin 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 velocity detector (e.g., linear-velocity-detecting-circuit ) 7 and a
predeterminéd 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, .




The operatlon of the tracking servo system 70 can be perfornmed in a 10
manner simlar to the above description on the focus servo sy t rqu[”zmm
Second Exenpl ary Enbodinent Fig. 2 is a bIock di agram showing a p

control device for an optical disk drive . second exenpl ary enbodi nent
in the present invention. 15 In Fig. 2, ghe same nunerals are applied as in
Fig. 1 for the conponents having the sanme functions as in Fig. 1 of the
first exenplary enbodinment. A difference fromthe first exenplary

enbodi nent irsfdrbate-velocithils andefieaty-velRagi TP d dehanoiteR 4 sasdlgﬂﬁlg Rtet he
focus-error- S|gnal detector 8 is converted to a digital signal by an

anal og-t o- di gl‘@mraémg\/té?et(hgltabpnfceasmg@us:uﬂﬁ (s.er, wmadystedigital diyettai26)
signal is processed %@a sjgnal anpljfier, 21 and a conpensating arithmetic

3' rcwlt 22 StRPgledm razhu@mﬁ%n&aéuww&rﬁbmﬁm@m@w andldrgh@ -to- anal?g
S ang PABNSRRPLRLIELER TR H5 o ariinhc 1 20 53 i o 0
CLV contgol Cirgtich (3R @g&%{ﬁi&s}%&mh@aa{s R 188 of Bfasdit BEW RS G03)

25 the linear velocity tector I near-v
7 and a preé&ﬂﬁfgnilﬂ'@dnhtlﬂﬁ@h orefro@i fhe dptsddlWEsk . é’aUIF) 1s%9‘e%fdﬁi’ed hngegh a

term nal and feeds the CLV signal into the notor driving circuit 4

The ot her dlthEeGIeVl@entnObm Fineetample, ene'arpﬂmgyreﬁnb@@tl ireformiagidohfrom ahg&i]]ﬂ
sel ector 20 conpares the. angul ar .vel ocit etected by the angul ar-vel ocity-
30 ' det ect *RER e?a&mo 1%%"% %W:éhe#‘@gaé@m&‘r@émlt}@@ e(.cangular velocity) of

Fof or ence- ze*lom‘?%h%‘g%%&"&?ggos roGrhen Shemistes 3%'15¥3&Pd@33?'§t%rmét
di gi tal 10r og¢esdd Pl OIW {5260 rﬁm (Wh& Qﬁetpgﬁﬂﬁﬁ dé g& 109:3'9 et'hezt?qlterﬁl'ogpal

anplifier 21, corrpensatlng arrrthmetic unit |ta - £6-2Ra

converter 2%racknofithe CDpp of the focus servo system 60 When t he optlcal
disk 1 i.s a conpact disk (CD), the operation of witing or reading

i nf or mati on onr%r ther l9ap 106 tho ficus sbreh systari 6@, whebphe sppient diskelisingated t he

Fotated at HROBF SRRV FlRbb e THEIIEE Z61cIR ORAERDEE e digeia! tpgﬁge%[s’mg
teLoc ) okl S RSOASReL LR WL RSB, FEBLEE) o

at the pBt er@RRlty (i.e., angular velocity) of the optical disk 1. That i 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 samphng rate for operatmg the digital processmg
c1rcu1ts in elapsed 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 |



track of the CD). In the | oop of-the focus servo system 60, when the

optical disk 1 is rotated wunder the CLV control, the sanpl n';a I#GGS
operating the digital processing circuits of the focus serv s@ S

i nversely proportional to the rotational 1&5 velocity '(i.e., angular
velocity) of the optical disk 1. That is; " in the operation of the CD, the
gain selector 20 adjusts the sanpling rate for operating the digital
processing circuits of the focus servo system 60 in such a manner that,

when the pioKlopits oignd1pCileqrbrtiatibe o HACHIER lnulbd Hah tBPﬁiR%‘t%éd‘?al di sk 1,

the relative sanpling rate against the rotational velocity the CDis
twi ce as 20 hi grheafollbhang é$ atdeweription bhtbie oplegation o €he pedaiPeithell ddvige
pickup 2 is located at the innernost track of the CD. |In practice, since

t he sanpl i nip thisee¥esrplepe embadgmens, i whick ope deesstihegreferancaivedodity-2) apsed
time (e.qg. ,'ti n clne ﬁeco d), is gqt*bstantial_l_y constant, the {requency of a
cl ock pul se sy pﬂr}o 8Rce Jelpraties: siored ain Vibeoeefeyenge-pelogii- CD)

f ti | i f 2.1 t he.. ti ' ti it

25" (i O oSl AR 8O, HioioifdnRafe (%A R T Ul sl L Mool ™
q . : . ) 7

The " out or oy EnERRITRISE dSREN BFUR, SnchRRIdlbl PRSteRie LBt J B

signal anpbedaisem Hatathe pivkupopeiwatéd gt ahiet dfetel hriehi tradlls of €he optical

t erm nat ed éj .€., 30 when the angul ar-velocity-detecting-circuit 5
terninates Sk Yanbighargeraparing @dth tbe aupmlaevelscity i thembjcasidrethat the

generation of ;the,gl ock,puylse is .also termpated, The following is a
descri pti onp’&#uph%ﬁ%??&?dolt#o‘??l%?fsﬂﬁeoﬁeék“ﬁcg%H the opdiral disk 1 hilhexefmpl ary
enbodi Nt , o i e the. r ren vel QCi.t V-1 f the plurality
of the Tef e@%gwggrg%?ﬁt%sds eg?eéld%yn?{l%eg?éﬁ er i%qnt' él‘%é‘?@ﬁﬂg’?ﬁ'ﬁ?’?ng- thi t
23 is used. higherotladn thet RfeftiticbGallocliysk the'nslfh &%}%e@r@@?‘%ﬁ%@#tb&%e
angul ar velocity detected by the angul'ar-vel oCity-detecting-circuit 5 1in
the occasipickupa it lveatsdchtupn® of thd mirddacilts ofcheobptidd diskel, andosdjasts
the optical .disk 1 is higher conparing with the angular velocity in the
occasi on t htRe ¥ étIVBiS@mgng rateatgaingl thhangnlarheelocity to dowciaduef Omethe
optical disk,l. ‘fTherefqgre 0 en the vel qcjty .detected by the oo
angul ar - vel 5‘8%%1188%8‘{%%-‘%&%99% ‘feé'e‘"'tﬁ gh@rﬂ%enéﬁl ar-velocity-detecting-
ref er engp- V@i&@iﬁ'ttSVié:lowgpghm%ﬂef&‘e?e%tgfve%gcifﬁqg?ﬁe %Qﬁf sd18&or 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 control device
in this exemplary einbodiment, in which a Iilura]ity of the reference velocities

20 (e.g., reference-velocity-0, referenée-velocity-l and reference-velocity-2), which
are stored in the reference-velocity-storing-unit 23, are used. ,

When the velocity det(_acted by the .angulai'-velocity-detet:ting-circuit 5is -
higher than the reference-velocity-0, 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 and the outermost track of the optical disk 1. When the

' v’el'ocity‘ 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



pickup 2 is located at one of the inner tracks of the optical disk 1, and
adjusts the relative sanpling rate agai nst the angul ar vel ocqt

value. On the other hand, when the velocity detected by theo' vﬂef ?“03
angul ar-vel ocity-detecting 15 circuit 5 |21§ | ower than the :

ref erence-vel ocity-1, the gain selector judges that the pickup 2 is

| ocated at one of the outer tracks of the .optical disk 1, and adjusts the
relative sanpling rate against the angular velocity to high value. The
follow ng igpaud L3t : ; ' f; §a kil b r.oy I.GE
in this exem?arﬁ%ﬁdﬁ%@?u?n@ﬁggﬁ@ ﬁﬁﬁalfl?gfl?agqﬁt%gr aﬁ:&?%rv@l#é:g% att
vel oci ti es o@fer(eragk,thoef eherninterveddiatd-iralk-Aef Wiese ehyelddedity dbtaned by
reference-velocity-2), which are stored in the o _

r ef er ence- vihoangylagtialpeity-datectg-ciaceit isdlowarenamhihe. vedfbregiceweltetige2ed

by th -vel t-y-detecting-ci it.5is. high th th _

lr o e 23?2?3 OBy Selectpy i?@%%gbg fghg'%]%ﬁ#bt@w@ gi_a@lsgiéi ot pﬂen?ﬁteg?ﬂgt srack
ocate st: £.r-ackp0 e i cal di . n the ve

det ect ed by&{]ﬁ}é%J ar]ﬁ)gg aré-l\s/ | 'oei ??g’%%togcﬁ?%&%m’? dHﬁths t_ﬁ%vg@rmﬁ‘? ‘FFtP’hé(H y

ref erence- veipetd Yhé rBI4tiv QJ&%FJ]& : 5E| aﬁﬁéﬁlﬁnﬁggﬁ& Agd1bateyt of HE

I .
sel ector 20 judges that the plck ocat ed ar:%‘ I nt ernmedi at 8§@r:§1ck A

bet ween t hediskn®(hes adfusts khandldtive saingliipstatt laehnslf tHdgn Ol GRlodiyskf 1.
Wien the velocity detected by the angular-velocity-detecting-circuit 5 is

| oner than threoBticalediskehde besbusi ene of bhe vhlugsesett imaadvdmie, on each of the
reference-vei)ocit -2, the. gain selector. 14 OC T 2003 15 20 judges that
the pickup 2°9%€] @RSkt an internediate-track-B which is an outer track
than t i nter ] . 3 n the, velocity detected by .the

angul a?fbvel oci rf%d gg“%cgcti |dﬁgi(§|ﬁ\? cahgrbsr e5§1|1 gh}so%‘?m%)#&?{ eIl offmext, in & manner

ref erence- vein®ith¥ ¥o the dbRiftad ofi the Hrat e2OmbPGESmbHMMENE tRE 658 tod
| ocated at the outernpst trlg%?( 5 of the gptical di SE 1.mBaée§ oﬁéﬁe above
j udgnent, ttle degitelgebeessimg 2licuitdjis peeforimedrielsatioreas appin Algangplenagaienst
the angular velocity of the optical disk 1 (i.e., adjusts the relative
sanpl i ng r aWaielyas determpimedbagedy oy dhe aotational velecitptaf dhe apitichl disko laicone
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~ 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
fbcu's servo system and the tracking servo system are optimized, also the

80 relative sampling rate against the rotational Veiocity' of the optical disk is



which is determ ned based on the rotational velocity of the optical disk 1
at the track position where the pickup 2 is located, also t11di. fogq'uggﬂ of
the clock 15 pulse for the digital processing circuits is adjusted or the
generation the clock pulse is term natedd n accordance ,wth the change of
the relative value of the sanpling rate agai nst the angular velocity of the
optical disk 1, without installing an additional unit for directly
detecting the.track position where the pickup 2 is located. As a result,

the ef fecti vptissivedgwithoeltdastallibg areaddiestal uhi? Which e eQBukERly dssk gé‘f ive
e

havi ng the above pickup control device of the present invention can

real i zed. THetestmaatherratk poeitiomeskiarg ther pickspsiseloc8ted.s Aerdf ocswde] the a
manner  Si m'ttar .to the ab V‘ﬁ description on the focus servo system 60 since
the struct uPHeERVE FaVing ok electEisityoang sogtnisothes opiipall disk drivechavingcthe e

of the 25 ste ._The difference between these is that a
t racki ng- er%gcﬁ&}l écﬁg#&dé%’é‘é?g%ﬁfesp’i%gﬁgfrhveﬂjf?q }Sa?@lﬁiilﬁﬁgservo system 80 in
pl ace ofgthe focus- error-signal-detector 8 of the focus servo system 60.

As described in the above, in .the present invention, the |oop gains for the

focus servolsgastrinbAgplieabililscki ng. servo systemare optim zed, also the
30.. relative sanpling rate against the rotational velocity of the optical
di sk is 14 OCTZDgspidkupeontirokdeviot vfidhe prastmt invegtian Bdakdd foradn vptical

whi ch is exglysively ysed for detecting the track position where the

pi ckup is |§F~i‘t dgive. ﬁleawggﬂlcp}ltqoiéievzﬁef@c&hevmegfam ryentioreisthatiini the and
cost in the i d i ve. havi t he i ck ntrol device of the
present inve ;t:%fr:]&ilsg érhﬁg ?é%lg_ns%ng ﬁgﬁg’fsf'ﬁ Oﬂﬁtj‘%}gﬁ? F?’?Voﬂ-}%g @?‘%?@lﬁ‘b‘smg
controliglevipgerfion BEtRE PRy HMMHRNG [ f i cal ' rjve.
The pi ckup cgntrool devi cg of t?\e pr eéstgélbfl @ﬁgzﬁﬁeé%%dgg%ﬁ%?lﬁgs?@ %;ly)%tt?%lal'
di sk drive fen@nitsoiimgathottsskinr vpesiiiest tlas pidkilp! bipdigiveieop Qs Bgr 10
operation of_ the pickup of the optical disk drive, and a tracking servo

system for Eonfoamis seryotsystem the trseking serwf systempeak bp, optanpeed; als

| oop gains r the focus..servo systemand the tracki ng servo system can be
opti m zed, gﬁ%aelaﬂ’(é W@ﬂ?géa?aﬂ%ﬂmﬁbt%w%@ﬂaﬁﬂﬁlwm of sneeptaced dislefori t y

of an opti Caiaexda{tﬁﬁ% tRE 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 eleétricity and cost in the optical disk drive

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



operating the digital processing circuits of the focus servo systemand the

15 tracking servo system can be optim zed by utilizing the v 3c' ' I
generated by an angul ar velocity detector and a |linear vel ocﬂ gglﬁ?ﬂ@g

which (i.e., both detectors) are also d for controlling the rotational
velocity of the optical disk, wthout installing an additional unit
conprising various conponent 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 heliAlMBhe pi ckup control device of the
present invention is realized. 14 OCT 2003 17 CLAIM5 1. A pickup control
devi ce for an épfirigkupicentral dewicofor anmpticad dasko deivefwhiskr paxfanss ofie of
witing informat.ion an an optical di sk and readjng,information fromsaid
optical . di s%%%lﬂn% 0@@@&*&5%&1 TR GHP B Oﬁﬁlg% @lrsi%nfga ing; indormation gcus
servo syst OL..:qontk alyl i .ng..Q j on_of i i.ckup_and .a

Crcki ng sarvs BrEhael Al B8 pRaRr 8 B SaBlet R B Britiitibep,
sai d pi gkupoeadisesyo dey 110k iAgfd n ' hC
conprises an angul ar gﬁeg%if?f;%gfedtmg% f&?%)srl ﬁ%ﬁ%"?%‘?ﬁ’% %ﬂgﬁ@%@pﬁ%ﬁof
sai d opti cédirackinig, sermd systen dbs comirdllig temkidg ofesktibnoEdad pidlaynngsd ar
vel ocity detected by said angular velocity detector in such a manner that
sai d opti catickmerorfrbdeviceomarising:e of rotation at a predeterni ned

t ant | | pcity; d (b) a d trol i ch i
SO ot ale ety SRRt Sybtabn SHAICH GOMITAtHS SR IAGET: BYIGEY SHIPE o
Fi sk at" e . o T sk wh o ckup i
Moontot, ot Tetoltfiny by vaBLfly JFAR drftflal R, MUE GRS B GiRidaE

vel oci 19 eniisk $aisbd drotled a6 Lulak valdigogs gf@d’ﬁ? sa8@ '&%tg%['z%.r LERBRY deebABHT Y.

wherein said first control system and said second control systemare

al t er nat i vehysuwieaanednen that lsasl optioal diskaénitrsliassta state off @thion agad n
for 20 said fqcus s_eréo system and a | oop gain for said tracking servo
systemis PRI§ftaraynsd senstantemgulanedecifsi aadty detected by said |inear
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gain for s&ofl deRC4Tns HNEOr 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 disk is rotated under tﬁe control of said
first control system, a_nd, at least oné 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



system and the | oop gain for said tracking servo systemis adjusted based
on 25 the angul ar velocity detected by said angul ar vel oci t}ipeﬁeéﬁ (20[}3
said first control system when said disk is rotated under the control of
sai d second control system 2. The pickupgcontrol device for an optical

di sk drive according to claim1, 30 wherein at |east one of the | oop gain
for said focus servo systemand the |loop 14 OCT 2003 18 gain for said
tracking servo systemis decreased when the |linear velocity detected by
sai d |inearga3idl 8ui sgiddbnasking seevd eystent Handecreadedt eviosn thb déhdar selocitin

advance, an east, . one of the |oop"’

. at | : (gai n for said focus servo system and
the | oop gafftefisd bx spid Hpeanvelges deseaior ietawer than easderenbe veldeityl setear

5 velocity de said | inear | oci ty detector.i,s higher than the
ref erence gle%g‘g%‘f% ; Q%ﬁﬁ, 3&%%5&’5%#@@%8?&%% OF gpH FNCyR seRYRFYSRE Bt r ol
of said firgfe 1&PNELR] £ ; )] Lcontrol device.for .an.optical . .
di sk drive accor i%g to&z?%mhza%knl%%ﬁg@:leg&%tegﬂptsuﬁcf??ﬁ?dowhﬁgi e Imeptnce
vel oci t ibes walecitedetarted hgnned IthealRR1MdiGK HBLdPMM {01 i f Lcal
di sk drive according to claim1, wher eilﬁ}kat Ieastéjialnggﬁ\gf&t%ﬁeﬂ{eol?ge%glfc% for
sai d focus wdeeity,sirsrenoeasionhel tampinggeaid Aisk aater thadeinb] SET 6ad SHstem

I s decreased when the angul ar velocity 15 detected by said angul ar velocity
det ect or i SCOREHSStHMN a reference vel oci ty set in advance, and, at |east

one of the loop gain for said focus servo system and the |oop gain for
said tracking servo systemis increased when the angul ar velocity detected

by said angul ap, ygb Qg =Y Ty hansthes reference  velocity, in
an occasi on of rot a?)? ng%sgﬁﬁ% ﬁwgif(yg%i?h%ﬁg%nﬁsgld% e'%‘%‘i"agls“& n(i}auﬁ(?’/
cont r ol10sy swhereih.a plwealitye bfinidaRfdrehcs Q¥iceRidOarcadt ARt 4 EAIncdi sk drive
according to claim wherein a plurality of said reference velocities are

set i'n advance. 25 . 6. A pickup control device for an optical disk drive
whi ch perforns oper at i]&&s of witing information on_an optical disk
V;

ohe of, : ; h

and reading i htol Re@idnp ¢qmEe dcoforiampracaldigkidrive peeokdingoto daim 1,

optical dis J: 1.S] focus servo.system for control i
f ocusi ng ozvglrlglge:l%%tg? %‘?%é g?%bo Brkf'8 fsf F&Eﬁ%@‘%@m SX?‘E%PHP#&B% loop
control | i ngzdihafekisagd QP@dk’iﬁ_lg%r% s?@’&eq_n A5 GdéPeasid then the angular velocity
15  detected by said angular velocity detector is higher than a reference velocity
- set in advance, and, at least one of the loop gain for said 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 lower 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:



30 pickup control device conprising: 14 OCT 2003 19 (a) a figst control
system whi ch conprises an angul ar velocity detector for det&di(ig Ja9@@3r
velocity of said optical disk, and controls said optical disk based on the
angul ar velocity detected by said angul ajgvel ocity detector .in such a
manner that said optical disk enters into a state of rotation -at a 5
predet erm ned constant angular velocity; and | (b) a second control system
whi ch conprises a linear velocity detector for detecting |linear velocity
of said optical @i)skfiast ertracdyspaniwhivh @fmpdisk appiigdhr dekkityhitectoai d
pickup is It%cat ed, .and controls the linear velocity in such a manner that
the |inear 98 ddeeiingangudar vebcitysehisaidodpticalr dighi endi eratrolsOsaid mttacal
| east,one .of said focus servo system and said

li near vel ogi d
tracki n\éesg‘&’i?%yb%%a?gt%‘??rnhﬂ%\fi‘é‘é’P@srp%%lPWé%IﬁF%t%él Ve @é@ﬁ@r veloeiy detector

wherei n sai | I S .4 _second contrpl syst .are

al ternati vé&ygg%)lztﬁat eg |e(r21. tsh%hslagﬁnrégﬁgf%fﬂﬁfmgﬁrsl g 8%&9#5 Iﬁ’%gﬁ%ﬂ‘hﬁ
rate 1% fopre@@%ﬁﬁim@@js%ﬁﬁéﬂhr%%ﬁ?sg g circuit of said focus servo
system and ‘a sanpling rate for operating Sard digital processing circuit of

sai d tracki ng . sénwossysidecoritsoldstsesmi whithbesiapriess hhenengvélakity alesktoy
detected by said angular -velocity detector of said first control system
when. sai d ¥rsdetpatingtlincar velooidy afhenidomtical disksti d teclormbsitéon rofisaid
system 20 7.,. control, device for an_optic di sk drive according

The,.pj ck |
to claim6,°P ?‘ngcvéﬁglieesa%lfl BFEUB S t(iﬁ“eatg ndnsl cgnizpls the Imparcipdecity iy

said digit ' | l: . focus .servo . system and t he.

sanpl ing r atST AAEAEA00m G bhedt veIBLEy SRENZIBRE K RIS ¥ riptetrpined
tracki N9 sesonatsysligsar eelﬁgﬂt%t i vely decreased 25 against rotational
velocity of said disk when the angular velocity detected by said angul ar
vel oci ty-det ect oand sathleglstonehafhsaidr ffces eseeeo \Whteth tand ehid Rradduganeevoand,
at |least one of the sanpling rate for operating said digital processing
circuit of SatemiRRYRrespective digtalnraerpsingcizawips.i ng rate' for operating

SRR Iy MR CRRRE P R R T
angul qr-' alternatively operat_(_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




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

| ower than the reference velocity, in an occasion of rotating i S
under the control of second control system 5 8. The pickup cgﬁg Bﬁgﬂezﬂga
for an optical disk drive according to ¢laim7, wherein a plurality of
said reference velocities are set in advdance. 9. A pickup control device
for an optical disk drive which perforns one of operations of witing

i nformati on on an optical disk and reading information 10 from said optical
i sk wi th FeRicesuetabtcthylsail df@lladvBlocly! dftectATBIoFENthin theGERr8REY O
system for controlllng focusi ng operation”of said pickup and a tracking
servo syst ewmldadty, dnanrakchsiog of retekinpgsaddiglt undepthseairtrpl ehkdseons 2batrol

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

conpri ses &stavul ar velocity detector 15 for detecting angul ar velocity
of said optical disk, and controls said optical disk based on the angul ar
vel ocity detected by said angular vel ocity detector in such a nanner t hat

saldoplcald nto.a. stat e of ti;0Q_.at

const and angul i T HERIER, dontfH 4edic Bt Bainst MRSl cteabliRETh O ses

a linear velRsiely a‘%ﬁ.h?&ﬁ@r of s%Qderferéiﬁéee@élbﬂgles'aﬁ‘@%Et iﬁEhﬂ@hhé‘e.Of _sal d _

optical disk at a track position of said optical where said pickup is
| ocated, and controls the linear velocity in such a manner that the |inear
velocity enters into a state of a predeterm ned constant |inear velocity,

and at |east oheAdfickup gonizolidewics far ay optinabdisksdiive twlachumgfcymsxone 26

system have respectiye di.gita & processing circ Ié %erel? f| rst
control sysopéﬁ‘i“gﬂ’as Qg?”d‘té'g% TG HORPR 33 sk 1 iR ed
in suchga e t t n I [ ra aid
di gi ta}rﬂ pro@é%gsélaﬁg (%Rica(f dﬁé]%%?i Tglé%d C%ﬁl ofs%g@oéé@s%lgérﬁg]én%ﬁ e §§er§ ggrat e
for' operatfoires Saivb 916 bh:@'fonpb@&tﬁﬁw fé‘dusﬁ&g topetatién bit éa%ﬁk%ﬁﬁuﬁoaﬁéré/ o
systemis determ ned based on 'the linear veloCity detected by said |inear

14 O C T 20693cKitgwelrocisyytete fac taitrollingatrd ckigp operaivn of saik pikupheaidai d

disk is rotated under
pickup control device 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 msimer 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 hnear velocity enters info a state of a predetermmed'
| constant linear velocﬂ:y, |
and at least one of said focus servo system and said tracking servo
25  system have respective digital processing circuits,
wherein said first coﬁtrbl system and said second control system are
alternatively operated in such at mannef that at least one of a sampling rate
for operatmg said digital processing circuit of said focus servo system and a
' samplmg rate for operating said dlgltal processmg circuit of said tracking

30 servo system 1s determined based on the lmear velocity detected by sa1d linear



the control of said first control system and, at |east one of the sampling
rate for operating said digital processing circuit of said f 4505@]'”5003
systemand the sanpling rate for operating said digital processing circuit
of said tracking 5 servo systemis detergq ned based on the angul ar 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
ABSTRACT In an optical disk drive having the structure of rotating an
optical di sklemtjedetehtoralfisaidistdond wontslalyseémGiensald Sskvibebtited drcal
disk is rotated wunder the CLV control, the |loop gains for at |east one of
the focus dJbpvengselod rﬁhaldaﬁastt mtmlasyatagl, sardy atdgasteond of thesamplingptehe
operation t he lcku J&fl optical disk drive are adjusted based on
angul ar vel BEPPV H%geﬁg ﬁrowgmwﬂwﬁd@ﬁﬁw g@ﬂ-‘é@@éﬁ’o wrstem paddheo

used for d e CAV.control -
optical dis un i ast

ol of St ﬁ%*at?'h%kse]h@ Oﬁs}ﬁaﬁ oSEMaEP B0yt of Bdig REHbS
one of ghe sfe?%l% §@&ﬂq %é%&ﬁﬁl j ysped
based on |inear zel om?y det eclgﬁeyéi tf)l ﬂgéa%glﬁ%%??b% tgggteg{rsgdv\% #IHS
al so used fargulat seloodytdetectpt bf&azinddﬁﬁdt dmdﬁﬂ s%tézﬁ%lhémbald didk isheveted
‘structure enables the effective saving of electricity and cost in the
optical di sderithe, control of said second control system.





