2200227 TRACKI NG SERVO APPARATUS ThIS |nvent|on relates to tracking servo
apparatus for perforﬁlng tracking servo with respect to a recording medi um
having—recordlng 5 tracks. To performrecording or reproductlon of data
inta recording track in a non-contact state with respect t gg
ned|Uﬁ$such as an optical disc,  tracking serVo must be.perfornmed to rack a
beam spot relative to the recordlng track. _In a previously

proposed tracki ng servo apparatus Wgnal obt ai ned when a

beam spot .crosses a track has a waveform such asda s: gnal . Vp IP Flhgu[)e 1A
of: t he acconpan |n aw mi ng that the displacerent of the beam
spot fromt g t?/ack %@nl‘?‘@qﬁ%?'}( rﬁrﬁ‘eé Fo dERekingcsenve apparaiaiss fom periprmisg
gi ven by: 15 [ema}':king deinve - wits arespéotadiol BQ réesradng Smedd b ORdEIAg S Pebdrating he
signal Vp gero. 20 A track junp for noving a beam spot to an
adj acent track or fo anot her track separated by several tracks is perforned
as follows in the pFepepiermregorging ortreprrduntionrofodatapin a vecordihg rtxakly,

the beam spot ig, FOHEELJohESE Ts?ai?e tufiﬁﬂettesbé@@iio' 8 o mg ﬁ@:msgl?é a'sn?n

whi ch tracking servo is turned o n, tracking I'S turne
25 track the b&RHSHhtd iPSthéct‘Hrﬂgé@rw am@t vaméﬁmephéos#rgﬁala\@eans spot

sine wave, and re@ativec8orthe Pecordinpiekyeck.determned with respect to “the
' re. 1A wherein th gnal

F
(i uel y. detr m nedtt 4 rPielipilly " Promnsed s ok Bffvoy BRRTPEHRe Che trRkiRB
regi ons. Thus, esgor tsignababtajned when laebeanalsbgt terasdesdat trackehds ackavatbym
when it is Iocasru@g a3 tahesitﬁgghqg gglpgéﬁ.ha A(}e mespgc%gﬁéﬁgtiﬁ?nhﬁa‘h%rge

and t he beam spot. i s | ocat ed outS| regl ons
bGQQ;mBS dest abﬂlsf‘ﬂ‘é’d’gorthat the displacement of the beam spot from the track centre

is % and a track pitch is p, . the signal Vp is given.by: .
' Vp = Asin(24vx/p)

- In this case, ti-acking servo is performed so that the signal Vp
becomes zero. o |

20 A& track jump for moving a beam spot to an adjacent track or to

another ‘track separated by several tracks is performed as follows in

thé previously proposed tracking servo apparatus. Firstly, the beam

spot is moved close to a target track in an open-loop state in which

tracking servo is turned off. Then, tracking servo is turned on to

‘ 25 track the beam spot to the target track. '

\ _ : However, ‘the signal Vp is a sine wave, and hence cannot be
uniquely determined with respect to the displacement x, as is
1ndicat.ed ‘in Figure 1A, wherein the signal Vp is uniquely determined
with respect to the displacement x only in the hatched regions. Thus,

30 the beam spot can be stably tracked to the track only when it is
located in the hatched regions.

If the displacement x is large, and the beam spot is located
outside the hatched regions, tracking servo becomes destabilized or
oscillates. Such a state tends to occur especlally when the moving

35 speed of the beam spot in a track pitch direction is large, as in a
track jump. For example, this occurs when an error is pmduced in the
distance the beam spot is to be moved when a track jump is performed



oscCil |l ates. Such a state tends to occur espeC|aIIy when the nmoving 35
speed of the beam spot in a track pitch direction is | ar ge, as in a-track
“junp. For exanple, this occurs when an error is produced in the distance
theé beam spot is to be noved when a track junp is 'performed 2 wth
tracking servo of f, and.tracking servo is then turned on outside the N
hat ched regi ons. It then takes a long ti to track the beam spot to the-
target track, or the beantspot may ‘be tracked to a track other than the I

target tracky é‘( trackin ébéq.ggr&fngm;do fﬁi@iﬂ# %ﬁf“ﬂ; ihn%/h%'ﬁt E&’:@ne& [ SutSide

provided a tr par at us Serve or®a beam
spot wi'th re§¥%é‘ﬂtﬁh¢dr é%ﬂ)iﬂ&#ng“t F@ﬂkﬁkﬁ# a MSO?’GFnQO rﬂé‘a?-kjr%hetbﬁemamy&r at us
conprising: ggahe t4igedCtrasck)brithd Bekh 3pPo€ way! beS BEddedPEP ROEIddRGher0

di spl acenent of the antspot froma recording track by up to one hal f
of the track‘%?’t &he "P"Fﬁ% 8% ding track; means for processing said
tracking Serror décecprdliing ahodtheapres’ayﬁainveaﬂwsﬁﬁrien{.p provided agrackingt

val ue to per \ | t 3Lget lue to
a val ue pr opo?f a??&%ﬂoﬂ?hggﬁ#rfééﬂafﬁgli%lﬁgﬁeﬁ g\/ttat%%mt héggea%ﬁs ot
is to be Jun‘ﬁé%chFor?PorTéc‘P‘@éBB dFW“?r&Bkat seearding: rmediumy gthey anparatus| n

enbodi nent s e&mﬁﬁiagﬂrg-ng servo apparatus according to the present invention,

since the erro perfo t rackin serve 0 rtlonal to t he
di oot acenent sppnn e dertine i Ferl MR Bridr Etknnf oFStastapdmbtS BlipsBoBine, el |
det er mi n#d wief rthecbgasc spato from adresordingnenack byhup.itovens hebf M‘chenmdke

~ described by y\@,ﬁ, 8F theaPPldrdihg Brdd&d;erence to the acconpanying draw ngs,
throughout Wﬁ i ke parts arée Feferred to by like references and in

whi oh: i gur BSanSn {oF 1 BFtRsaigy B4} niraskiR FERR s#4g9aLsand a - signal ‘u

representing a tracking target value to perform tracking servo; and

of

means for setting said target value to a valug proportional to the
15 required displacement when the beam spot is to be jumped from one
recording track to another recording track. ‘ . .

In embodiments of tracking servo app_aratus according to the
present invention, since the error signal t‘ob performing tracking servo
is proportional to the displacement. from the recording track, the error

20 signal can be uniquely determined ui_t;h;_resbect to. the displacement.
The invention will now be described by 'uay of example with
~reference to the acéompanying drawings, 'througho_ut which like parts are
referred to by like references and in which:
_ Figures 1A to 1D show waveforms of various signals, :
25 - .. Figure 2 is a block diagram of an embodiment of tracking servo . U
apparatus according to the present invention; _
Figure 3 is a block diagram of a sample hold device'
Figure 4 is a block diagram of an operator eircuit;
Figures 5A and 5B show waveforms of Jump signals;



25 ¢ ' Figure 2 is a block diagram of an enbodi ment of tracking servo
appar atus accordi ng -to. the present invention; Figure 3 is a block diagram
of a sanple hold device; "Figure 4 is a block di agram of an oper at or :
cifrcu#t; Figures 5A and 5B show waveforms of junp signals; 3 Figure 6
shom’rs-«-*’waveforrrs of various signals obtaine3l when tracking servo is off; and
Figure 7 shows waveforns of various signals obtained when a track junp is
perforned. 5  FiguRef o r siayst owdvieforms 2of wivacivushovignals e obtalinegntwhen

applied to a P e a signal read froman optical disc 11 by
ap optical p%’%gkm@fgméqs éfIei?lfl&:add by an anplifier 13, and is then

supplied to a phag%sqrsc'kééw-‘i)@ﬁ"?ﬁq!m? ofvapious sigmple o inedeyhencatrack
clock signal jmpr e9rpedbsra@df rom the si gnal supplied to the PLL 10 14 On

the basis of this ock sign cotroller 16 suppl m ng
i gnal 1 edui red { BEFRRI 1y ukurne. cuhihns SRiss ancomas oaht Rngh e So. o
an arrangenendptibal heisnam:lhﬁerhola:l aignabere‘aﬁ fwbm cdn hept it&l ediseartdl éyhahd

circuits 21t sc%ﬁ 1&{1 atlgoggéhqn% egn 1%'90214'{%&5 .%wvmldl qulgl%Be 3,

the opti cal Set 1'n opposite
directions fr%m’ﬂh%d Gem rnbaa 1&°¥¢daéR°P11§Ub§/ 15 andjatyampke mOtléthyrlde 15.

sequential |y recopdedeR! Sipnai ey reprduddd rrandtng §ignak ﬂlﬁpliédj theere e
subsequently to th&‘traCkhgﬁ?igplts Jﬁ%b and 20 lc. The sggtp old circuits
21 and 22 Wanffi-e- nBratheg fHorfhifie ?‘Ei‘ck‘?iﬁﬂa t3 F c?°“‘i’i%“e" 16
respectivel y. suppbesefar eimihg esignal arequiried afpd | $ampl ikl toupiplel camplesitpidl Vp
shown-in Fi gu&&igé\ isn accordance

i,f | Figure 3 shous an arrangement of the sample hold device 15, which
. has three sample hold circuits 21 to 23 and an operational amplifier
15 24, o . . :
| As shown in Figure 3, the optical disc 11 has tracking pits 11b
and ile offset in opposite directions from the centre of a track.11a
by a 1/4 track pitch and sequentially recorded along the track 1la,
and a clock pit 11d recorded subsequently to the tracking pits 11b and
20 1e. | o
The sample hold circuits 21 and 22 saﬁple-hold signals from the
tracking pits 11b and 11c, respectively. Therefore, the operational.
amplifier 2U eupplies a signal Vp shown in_Figure.1A in .accordance
with a tracking error. : :
25 The sample hold circuit 23 sample-holds a 51gna1 from the clock
\ - pit. 1 and supplies a signal VQ shown in Figure 1B in accordance with
_ the tracking error. _
The signal VQ is represented by.

30. vQ = Acoe(21rx(p)__fc

and has a phase shift of 90° with respect to the s1gna1 Vp
In this case, assuming that.' _

35 . V.d'. = VQ-C = Acos{(2wx/p),

- the fbllewiﬁg equation is obtained:



with a tracki

signal fromthe clock pit 11d and supplies a signal

ng error. 25 The sanple hold circuit 23 sanple-holds a
VQ shown-in Figure IB

-in accordance with the tracking error. The signal VQ'is represented by: 30

Q J[err] and has a phase shift of 90[err] with tespect to the signal
assum ng that: 35 VQ g VQC [err] the followng "

I'n this case,

equation i s obtained: 4 [err] 5 Therefore, assum ng that a signal

representing

a- di )vge._enmstintgﬂs/@( , the signal VX is given as foll ows:

[ferr] 10 Figure 1C shows g é* F VX' . The signal VX .is proportiona
e 1n the ra

‘the. displacenent x in pr|n0|
di scontinuous at the position [x] =(p/4). Therefore, if a S|gnal VX 15

nge [X]< (p/4) but .

shown in Figure 1Dtl(af)‘fgf'tx2| I;Ied by | evel -shifting the signal VX in the

range (p/4) 4 [erT]

1C, this &ignal.VX is proportional to the dlsplacenent x in the range

[err] (p/2).
to 20 the di

di spl acenent

TBRFSRI0 i RS0 Yrf VBB o \HEAREAD PO

t he
't bhe signal ¥4 gl E%‘S?"o@s é'%b@‘iﬂ-l on of the beam spot, except

acemg ess it magni t ude o

for a position represented by [err] =(p/2), that is a middle position

bet ween tracks.

10

15

VX' = B tan-) (Vp/VQ') . ' (1)
s | o

Figure 1C shows the signal VX'. The signal VX':is prdportioﬁal
to the displacement x in principle in the range | x\< (p/4) but is
discontinuous at the position { x\ =(p/4). Therefore, if a 31gna1 VX

- shown in Figure 1D is obtained by level-shifting the signal VX' in the
range (p/4) € |x\ < (p/2) as indicated by broken lines and arrows. in

‘Figure 1C, this signal VX is proportional to the displacement X In the
‘range {x\V<« (p/2).

20
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35

- Accordingly, the signal VX is unidﬁely'determined-with réSpect'to
the displacement x of a beam spot regardless of the magnitnde of the
displacement x, that ié,'regardless of a position'of fhe beam spot,
except for a position rebreSented by | xi =(p/2), that_ié a middle
position between tracks. ' '

A proéessing circuit 25 receives the signals Vp"ihd VQ from the
sample hold device 15, and supplies the signal VX as descrlbed above
to a subtractor 26. '

Note that in this embodiment, as is apparent from Fxgure 3, the

sample hold circuits 21 to 23 are used because the optical disec 11 is

used as a recording medium in which the tracking pits 11b and 11c and

the clock pit 11d are preformed, and therefore data can be recorded.
However, when a reproduction-only compact disc or video disc is

used, a tracking error signal and a data reproduction s1gnal both of

which are well known to those skilled in the art, can be used as the

signal Vp and the signal VQ, respectively. Therefore, the sample hold
eircuits 21 to 23 need not be used. ' o

Figure 4 shows an arrangement of the processihg cibcuit 25. The

V.

to

|nd|cated by broken lines and arrows in Figure

o



A processing circuit 25 receives .the signals Vp and VQ fromthe 25 sanple
hol d devi ce 15, and supplies the signal VX as described above to a
subtractor 26. Note that in this enbodinent, as is apparent from Figure 3,
t he sémple hold circuits 21 to 23 are used. because the optical disc 11 is
used™s a recording rredi umin which the tracglng pits 11b and 11c and 30
the clock pit 11d are preformed, and therefore data can be recorded.

Hoviever, when asjlgRf oﬂyc cf %891‘166 G3"MRAGko aﬁ:ﬁaﬂe \peg@%n?k ﬁ?ﬁo% uzﬁgﬂﬁ) 32

t r cki ng error Si gna an ata reproduct gnhal ar'e.
wet | known to tHHEBEER KRR | E’Eﬂ"ﬁ“ﬁf@’ﬂ}&ltﬁéarﬂb@ ue@wea%ert 1 .si ghasignalait@'

the signal  VQ dmsmﬁ i bl iubtr-Ebe{ﬁE 04 €,cohbtantanp! erdip! che3SsfgratUive By KO
corcus oo CTuetacor 4 G supiite Yo Bt BBOL R brroushan B/ sanventey 3.
menory ( PROS) 32 tmmg’ﬂonrﬁaa,namogmta)-l’mgla?alz $OrES SW&F?};&;rtth wh%hVQ
Elygngl sh/(bgt rgﬁ gdra'i‘igfile%ysu %ta%g&iéhaﬁh ﬂ%ﬁ E”lg\i‘roug te%per‘i’ er erth§
5 The Pmsizzedsﬁsnabs VIPREM 2VR3, Q!ldor%mphidSOcd( mnahbbptmnedh by
satisfies a reli@bkmgsm;p ﬁi%DVU&b!lé‘ Ebgaraigﬂ@i-w—faha o%ggee%/ t%ansr er 35.

digitized sign es a sig talne I ng up

K s
the table to aa%eﬁ?f"é‘le’tweaﬁé‘f c?@ﬂgeY%’Aés éHHQ’e‘@Fe?" SBaIWEr%FE th ‘he DA
converter 330suppl i bstaad MImwaslmbsmg 49 describdd1ubove), Cﬁqudtﬂdri ql1)

essing as C a eri,yved directl
rTgonomotr o ekt ARF AT Yredtlfhy 3 srldorents, REiCelEH gperftarsy plieady
| nt egrated cir @i ttheawkteheam@halnamumwmaceﬁ redecwit ,t end hthes |sgmd1 \)

In_this case, pafy 5@@051.&1@& Rthe ﬁf&hgiqﬁ beforehand in-an 15 anal ogue
manner by the anount he const an operation for subtracting the

constant” C fromth %lﬂ?‘fél Wtoigbf;a? nSigndlsiV@nds whifted beforehand " in an

: 15 analogue manner by the amount of the constant C, an operation for
subtracting the constant C from the signal VQ to obtain the signal VQ'
need not be performed in equation (1). Therefore, the signal VQ can
be directly used. '

‘The subtractor 26 receives a- signal representing a tracking
20 target value (a value to be displaced from the track 11a) through a
switch 36. During‘normal tracking servo, that is, when a beam spot
' accurately scans the track 11a, the signal representing the tracking
‘target value is zero. : '
Therefore, the ' signal VX which is proportional to the
(o 25 displacement x is supplied from the subtractor 26 to the Optical"bick;
 up ‘12 through a phase compensator 41 and a drive amplifier 42, thereby
performing tracking servo. '
_ In order to perform a track jump, the switch 36 is switched to a
microcomputer 43 and a D/A converter 44, so that a signai generated by
‘30  the microcomputer H3 ‘and D/A-converted by the D/A converter Wi is
. supplied to the subtractor 26.
- Figures 5& and 5B shou such signals. Figure 5A shows a signal
" obtained when a beam spot is jumped by one track ‘that is a beam spot
. is jumped to an adjacent track, and Figure 5B shows a signal obtained
35 when a beam spot is jumped by two tracks. _
' As is apparent from Figures 5A and 5B, each signal for a track
‘jump has the same waveform as that of the signal VX obtained from the



néed not be performed in equation (1): Therefore, the signal VQ can be
directly used. The subtractor 26 receives a signal representing. a
“tracking 20 target value (a value to be displaced fromthe track 1la),
(through a switch 36. During normal tracking servo, that is, when a beam-
spot accurately scans the track 1lla, the gignal representing the tracm}ﬁr
target value is zero. Therefore, the signal VX which is proportional

to the 25 "'@ﬁs@@mbcmu stsuﬁﬂdl 186 ftheNs4me nGmbdr Ft Qaverd dsO thi® of

'bptical pi ck a—"? 1?8 hrf hase conpensator 41 and a drive anplifier

42, thereby 3 %’5 ge gervo...d-n order to performatrack junp, P
the switch 36 ISNSW ttbhecbl-tcb a tnackojlmvp&smerd&mdumm/ brmningrserwoms so
that a signal. HEHRT Arad by Q{)QQ t 32@;; n

the DA conveerﬂtler 42&1%3 sup%o ﬁdgﬁ ?a%rf olré qﬁ%ﬁ‘?&@ %%ru

show sucl® silgnever, ﬁsgaﬁet@AP%\‘Mslsby rgpesedoppRArabYs wAehracks dum §p@tbq s

j unped by On%rtfbaﬁé’d Wwhidé trackiREaBredOls ikept Uemrgd that A3 afl] 8k dPent 166K,
and Fi gure S a}hows a signal obtained 35 en a beam spot is junped by two

tracks. fparent from Fi gures 5A and 58; -each signal for a track Junp
has t he sarre \Naveﬁotrm\sasasdmathe)fpmhasingnedrc\ﬁ(tcﬁstasnmiméem dibeectly 6to

processing GipeRiloloF) WISnOR s Y ST sSenlBVGS S LHRaBlen

tracks to be J rrped hat” 'suc rack® Sr f 6 e
tracki ng 19er3bo ithe@isrogpmputreti3.i and (thg Bk serversen "é‘t- at am dbis scaappaasent

fromFigure gshowd inHPWEMR' 2,38 ishifdhe 48T BNA 04IS jupP SOERAE GeABRAOAL US . arke
track junp can be performed Wmle trackl ng servo is ept off ‘that is in

an open | oop"S89%t e. ' o
A beam spot is jumped close to a- target track in-an open 1loop b

state wherein the switch 45-1s switched to the Jump signal generator
15 146, and the open loop state is switched to a closed loop state at a
~ position close to this. -target track.. : : -
In this tracking operatl.on, since the range in wruch trackmg
servo can be stably performed is also wider than -that of the
: previously proposed apparatus as is apparent from Figure 1, a track
:._20_ jump can be stably performed. ) o _
_ Figure 6 shows the signals VX and Vp obtained bef‘ore and after a
.tur"mng:pol.nt of a_pea_m spot when tracking servo is kept off and the
beam spot'moves in a zig-zag'manner with respect to-a plurality of
~ tracks 11a because the optical dise .11 is eccentrie, in the embodiment
25 as described above. < o S o (o
~ As -is apparent from Figure 6, uhen the beam spot moves in the o/
dpposxte direction, the signal VX .is inclined in an .opposite
.direction. '
o Figure 7 shous the signals vX and Vp obtamed when a gain of the
30 .Jjump signal shown in Figure 5A 1s.larger__ than normal and a beam . spot
is jumped to an adjacent track. When the gain of the jump signal is
normal, the beam spot is immediately tra_e_k'ed to the adjacent track,
and the signal VX has a 'wave'f-‘orm 51 as indicated by an alternate long
~_ .and short dashed line in Figure 7. : :
35 When the signal VX indicated by a sol;d -1ine "in Figure 6 is
obtained, the gain of the jump signal is too large.. Therefore, as is
. apparent from a waveforn 52, the beam spot passes. beyond the target.



In fhis case, the progessing circuit 25 is connected directly to the phase
conpensat or 41 without using the subtractor 26, the switch 10 36, the

m croconputer 43, and the D/A converter 44. In this case, as shown in
Filgure 2, a switch 45 and a junp signal generator 46 are used. A beam spot
is jueped close to a'target track in an opeh loop state wherein the swtch
45 is switched to the junp signal generator 15 46, and the open |oop state
i sy'swi t ched t dracky osHewavesp as aie apparentodren oh wavgSerm §3; hike thaagetspot
track. In thisrailacid heOPSgR! iléheif| ¥ Rah e tAREARL N MNiiSNagpaRedt Teomed VO
can be stabl%/?t gerfot{urred IB also,w der than that of the previously
proposed appar®VGEoT® s ABBaPEAR OS5 LR Suhaeayently; refyrned to u?% ckaresk
stably perfornadekFi gure 6 shows the signals VX and Vp obtained before and
after a tugning point., of a. N SR - tcacki Servq.,i.s f '
t he beam s-got rmvgg'pitﬁgacéa}tgig@;gigrgér\rr?\éggvr&ot %e‘?pléé lgelac %E’bggep}’ét}%g%??{/ fgﬁg
tracks lla becwt¥siéde Hbeorange vhegpin iticdnsberepked.c, Thenefdns, ehih dHe mdgnalbs
as described ahpus S ekPordAghATY! theOBadn o€ day WaeNnd e ragdrfiedSREL tHOVES
in the opposite djrection, he = si gnal is inclined in . an
opposite directa8Rt WAGkre 7 shows the signals VX and Vp. obtained when a
gain of the 30 Junp signal shown in Figure 5A is larger than normal and a
beam spot is junped to an adjacent track. Wen the. gain of the junmp signal
is normal, the beamspot is imediately tracked to the adjacent track, and
the signal VX has a wavefarm 51 as indicated by an alternate |ong and short
dashed line in Figure 7. 35 Wien the signal VX indicated by a solid
line in Figure 6 is obtained, the gain of the junp signal is too |arge.
Therefore, .as is apparent froma waveform 52, the beam spot passes beyond
t he target ' ' :



~7. track.

in the range wherein it can be tracked.

However, as is apparent from a waveform 53, the beam spot falls

t he beam spot is subseguentty  returned to the target track. 5
thg contrary, accordingubﬁH!Fe-signal Vp, the beam spot.falls outside the

rarge wher ei
signal, the

1. A tracki nd

| AL B

spot with respect to recording tracks on a.recording medium the 5
apparatus conprising: means for derivi EgAIMSt racki ng error signa

proportional to displacenent of the beam spot froma recording track by up

to one half
processing-

sai d targgt

t he beam 3po@PPRFaLPs FOmPY;

track. 15

of the track pitch of the re%ordin trac
dai d At FEROKIAY SEEVO APPAERYR,

As is apparent from a waveform 54,

On

ed. Therefore, if the sikgnal Vp is an erres
have returBed to the target track. = CLAI'NS
servo apparatus for performng tracking servo of a beam <

=

Folg5E i BEHR sel 48,80
or AfqIorping; YAgK Nl ¢rYe Hedent i ng
a tracking t gestsput!witht kespest eonecctrdingntrasks \om a aretondingsmédiumg cthei ng

value_to“a*V'-qg proportional ‘to the-required di'spl acenent when

4l Spdie 2Feas BObecoPd ing GI%RR BY LS WY Sid'Balf afkthe3track

ﬂﬂ?ﬂe
Appar at'us acggr |2§ to claim?1 or $4a|n12 wherein said tracking error
r

signal is dePi¥eh

si gnal . 10

e BRcorAieg Are

‘acki ng error signal and a 20 si gnal
havi ng a phageagdi fFbr Ofprockdsing hsaik perdeking sarcor nsignal tandckd ngiemalor

S eﬁffron1one recording.track to another recording
Beans fopderining agteasking greer sienakpropgréienal todisnlacgmant, ) ye
is set to zer

reépgsaeg'lgiﬁﬁs a2tk g Yardet #4136 n%og pﬁﬂ‘gﬂni raBRiny 9eF%S! Bg means

means for setting said target value to a value proportionél to the
required displacement when the beam spot is to be Jumped from one

) recording track to another recording trdck.

15

20 .

2. Apparatus according to claim 1 wherein said target value is set
to zero when the beam spot is to scan a recording track.

3. Apparatus according to claim 1 or claim 2 wherein said tracking
error signal is derived from an initial tracking error signal and a
signal having a phase shift of 90° with respect to said initial
tracking error signal. '

Yy, Apparatus éécording to claim 3 cdmprising' processing' means

' operative, when the track pitch is p and the displacement of a beam

25

30

35

spot- from the reéording track is x, for processing the displacement x
on the basis of the initial tracking error signal Asin(2¥tx/p) and a
signal Acos(2vix/p).

5. Apbaratus according to claim 4 further comprising level shifting

means for level-shifting the displacement x when the displacement x is
in the range:

p/4 < 1x|< p/2

6.  Apparatus according to claim 3, claim 4 or claim 5 wherein the -

- initial tracking error signal is obtained by samp1e4holding an output

from an—optiéal pick-up supplied when the beam spot scans a tracking
pit, and said shifted signal is obtained by sample-holding an output



operatlve when t he track pitch is p and t he “di spl acement of a beam 25

sppt fromthe recording track is x,. for processing the di spl acenent on
the basis of the initial tracking error signal Asm(%rermrmzél gnal
Acdsl?f‘err]/p). 5. Appar at'us according to clai my ng

| evel'~shifting 30 neans for |evel-shifti ng the d“mlﬂgﬁ Hm n the
di spl acement x is in the range: p/4 [err] 35 par at ug¢ atcordi ng
te claim3, claim4 or claim5 wherein the initial tracking error signal is

obt-ai ned by sa Ieh t fr t i ck- psu pl i ed when
Che beam spot Db sat Ephfeslpfol-BH" alc P3¢ ingf icnechedtl fay BeBH R ibet"oy
sarrpl e- hol di ngptn out put from said optical pick-up supplied wheh the
beam spot scans a clock pit. 7. Appar at us according to any one.of the
precedi ng clains wherein 5 said recording nmediumis an optical disc,

A. tracking sérvo ARPBpakus: B§°°’§ﬁ%tt3n??yal°gﬁ of; the @Fﬁ?%fﬁlﬁé“ﬂe%'l?ﬁﬁbd

with referencesifd Feqpratng’ medivmhts aacepyieal iddge dr awi ngs. 10 9.
t racki ng servo apparatus substantially as her ei nbef ore descri bed W th

reference to Figures 2 to 4 of the acconpanying draw ngs.
A tracking servo apparatus substantially as hereinbefore

described with reference to Figure 2 of the accompanying drawings.:

10 49, A tracking servo apparatus substantially as héreinberore
__ described with reference to Figures 2 to 4 of the accompanying
W drawings.




