EP 0 398 395 B1 Description This invention relates to a drive apparatus
suitable for an optical disc player 2o &g&i}rﬂer such as a video disc
digital audio player, for controlling it raci ng the read-out |ight spot
on the disc to record or regenerate 5 information w thout nechanical disc
cont act . Inbge‘?ﬂﬂ“&r' it is necessary to control and trace the read-out
Ilght spot in ccordance vmth t he det ect ed anount of three nut ual |
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focus, trackimmgheddd jitter control devices 21, 22 and 23 are nechanically
and physi cal | yanstagraypatofebnientionalptical vide disc playerdppdratis ig stiowo In GES2 086f6l6 and| EP-A-0
Addi ti onal | 957 a8. It thesd degjbs, th@edripustitackingand foals cantroldevifes \haiebheri mbibéd to|ase min-
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which is reHhEQE% ehrﬁlnét&kﬁml&ﬁ o84 161 eldetrahic ek andtinfd @kis bdn@él LdingHowet 4B SndFal-
optical di sgndg@aéhiiques. ot her apparatus in which a light beamis directed

- through &n objaRedrding®, dne Bbjedt 6F tHEinveRtion s Soprbvid£manlingdtramyeméit SriddrivilGpparatswhicr Cc e
for optical bilows essy canroliand tescking of & light ibam bfkmdplical disc playee 6r resdrdedwith 4Bigh Sedrdede so-

t he obj ecti weadyens having its centray axis offset with respect to the

| ongi t udi nal |Speeificaltyf the oljack ofitickr im@ation Iscdlyed byrardriving qpparétusiibr cantrollivgeariditrecking light
assenbl y anbeanisiobangiptioalisciplayen er redogler, cdopasingpasses axi ally. The cylindri cal
body is Hot h deigubeserhembef spl aceabl e about is |ongitudinal axis and axially
di spl aceabl e r®)afirst halder membey;slidahly and eotatably disprsad ercp ghaft extending;fram the basg by
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field which intersects coils included imgthe 45 noveabl e assenbly to
receive focussing error and tracking error signals, respectively. Adaptions
of the cylin- drical body to reduce jitter are not described. The present
~invention succeeds in combining focus tracking and jitter control into a
singl e conpact appa- ratus. It also elimnates nmuch of the need for

- electronic jitter and time axis control using novel driving and -bal - ancing



EP 0 398 395 B1 tracking deviations of sal d light spot transverse to an
I nformation track on a storage disc; §§3 E*st driving neans for sliding
sai d hol der nenber and ‘opti cal mean&P shaft to correct focus
deviations of said light spot with respect to said information track; 5
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per spect ive VI ew of or@ppestesply;0f Figure 2. Figure 5 Is a parti al

Cross- se,etlnmaw eigvas.bommptgh\ez;rel ation between a shaft and a bearing of
Figure 2; Frigwed isapérspdctivbliViamena potibis@EFgire2e Vi ew showi ng a support neans
and a dri vi Figuré'® an Sis & pdrtiahrosslapetional Wiew showing thé refatiah betieerdshaft-ari.a béaring of Figu® 28
si de secti OFigle vi ews alodtawayperspeetive piew abiawing aciippoit tnearisjasd & driving Imeams fafan lebjgetive? ;
Fig. 8 I S a perlepatEig.2e vi ew show ng an enbodi nent of the present
inventi on; FHg.d. O isa sidesegliopsl yiew showing thempsratipn afthe ¢hiactive teheofiFige?it of t he
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X-%#n Fig.Fig® Fig. lsmlanviewa!wnuno badi E"dhqi%"‘i?ﬂéwpoq"zﬁﬂ B1D: and 25
Fig. 12 Fig-405 poip 8 Frase-g9etionshwlew atlime X-XinFig® Fig. 9. As shown In Figs. 2
and 3, a cyf'ﬁ’rﬂirl cafFaB‘éW °t"'§V'P‘6€fa:t9e9&E' the center portion of a
general 1% 1 B&t'anqul '8RPH ave re
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shaft are %&m’&' ‘Bouﬂd 5|‘3§ddrih§dﬁfs o 3fthe febtaffliafPafapd heiderQV's oEﬁdCHoﬁstQ b 8c, 6d
coeffici entfortéclfut g cOhtroFdtb httaeheki BVer fHe @bl 4t O4th lcStherlofth¥\RUINRF Fifdt PeriahehitRaghétd Fd, £l
of the FeCtﬂﬂE&d}v&I tnuersmmrmhm trdckingB4nE0l Areprdvided dtehe dalls of Eife.badedh ffaﬁlt‘ng the
t racki ng cofpbtiand seaémd coifs] S¥eEHAGeaREnt Inkighets 84, 8b for fifer @AKONare Aisteéd ipthe kétesshal der .
Fi rst pessmanenhold@@ie tise objective land/80tidTocated betWedn theftteSdahitfohmaghets,Gind thidd toils t0adob
t racki ng cofoijitter costfobargwarid shenthd Siie Hokier of bGtB sidds of the olijectivd lehsfTha hdideng isintoantéd, ass t
and second shown i FigiieGobatiwgee thecandsdf aipaigofehisiieBplate S8ippbrospripgst 13 13tz maderaf phoapher
di sposed i nbrorize. r ecess la. 35 A hol der 9 for the objective lens 30 is
| ocat ed bet we&he holder Tjaind the base 4 have taspactivgheless14a.4Abi(Fighn) thibuglywhich the light bednpt passr
jitter c®ntespk -smmuhtamam the,ebjastivedras. The holder tissupperieddly ﬂletféafb%ﬁ“@étoltbﬁa
| edve? The heseeibandcan botnmigle i the W%W 'ha'lﬂls r"ethSd'feﬁ'@E‘\ﬂk%WWtEhe ends of a
pair of par al ITE?" o} thebgaring 21the; fefigandthe firg entiagRessa,
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may be T Ot afBfinctioh (1§ dbdcted A urkdnbdt KppFiBNdtiolaRty pldporlidhl td tREEbteaidll déviatin isledpplidd
The hol der b thelchift 68 &84 itd YGtaié thethRerSihBaut thd shartdan the Bifsction 6f drrofy Fa \opektion withthe
per manent nagyhets $a, 78, thuéldorfertin@sachitaéidng devilitionci Ng means for noving the [ens 30
I n the direct Siviaryf wiieh @ foeid deviation B)Xietsctéd)a cupieit@Ldpp@dpriatelpolaritg pridgoriional ti@rato id Sup-
support §8pr plindjte theZail 5 th Stive thetelder1i anditheotihk Bnsl e thd ditection nthriok € irsaopmretion with the
per manent nmagnets Za, 3, thepdby Eayrenting sy foglid dsviatibn vi ng neans for noving the | ens
30 in the dir &bedbisativefens s thus dsivercend contrelled inlboth sherfens gonireling digectio shawn by erove c t
any jitter EBViga? angrin thgptation contrplingdirection shewn harrew:p in Fiai ng devi ati on of the
light spot 12V{yerpimamdesriierdeystisn Ehediestion Af F@W'ﬁ%‘i"%“’%&"%‘# Feuseptat speie-
track is detected, a current of approprigate polarity proportional tothe

det ect ed deviation I's supplied to the coils 6a to 6d to rotate the holder 1
about the shaft 3 in the direction of arrow F In cooperation with the
magnets 7a, 7b, thus correcting such tracking deviation. Simlarly, when a
focus deviation is detected, a current of appropriate polarity proportional
: thereto |s sup- 55 plied to the coil 5 to drlve the holder 1 and t hus the

o ~rN " o - Y o e e s —



- hotde

14

The objective lens 30 is thus driven and controlled in both the focus
- controlling direction shown by arroBP&3%a8s¥Bgy. 3 and in the rotation
controlling direction shown by arrow 8 in Fig. 2. Wen a tine-axis or
JC | ? ? g;\ ‘ dg;n ﬁl&ﬂg&&aﬁt?p&&?ﬂoﬁél kHRfeld iPSunfliod foltife dofitf 185, ToRltd &l the RR&hdider SISHdRRE dbfbotive
u
I's suppli ecfsut,,pmg "é coils 10a, lob to drive the | ens holder 9 and the
obj ect i vg | en?he?tgeahélfo? deechiligtRG hre@deviafiond BidFoY génerdling-ihe Spprpridtécbil Gorreation signals in
cooper at | ONg¥ohda thendlo 478 Bt Shdivn SsitheyBdire fully dolvanayl asdwill Bcdpparent kv those sidled irBhe art.
The means f or i(iné forbdinydt i dseuridd tiaethe pisimdtibmirask ansipdraipl taibe bngittdinatjaxisné the holder
appr opr i at e1,eatil coGlo BlsErRh transveréeharéts iniwhich esse @ree Awaald eepresent the fracking ervastiondii-
they are fudebtmnarmwmtBltmtubrcﬂremiom\n || be apparent to those skilled in the
art. Inhe f artbetiaxigl dperaiion obitbisembetiinentithe phiectiverensr3tinmaypble in shedirpeligr of arrow A
paral | el t obytthebdndingofithecibareiipl supposs sesings e, 189/agishown in 'Bw yhereby the pptigakaxis of fhe
transver se e¢tjrstivetens is mainjainethsubstantially perallel tathatalithg "ﬁ"é 1é ﬂ"t‘d tf“h'é“et’ isél’,“lﬂ"'tﬁpt mN
correction #ntially perpendiqularieithp pyrigep ‘B”teri’@cf't"ﬁhé‘f’")dl r the
tri-axial opePathedsistapse or prasing:batwnen themaoheiss °'6 ab w h tedn
the di retét.@?ﬂnstﬁaarﬁterw?m' O °‘b'§ﬂﬂt>ﬁ "‘tﬁt"’"‘t nvm"s o0 s
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latter Is a dhg Pi - rLsyiel sur ace of t e
di sc (nof s Z Wﬁh A’B‘éﬁrﬂer S‘alafﬁétﬂg”\ﬁ‘élg‘htitﬂs prZhde%nd
the coil S 5 eho y\ﬁ%e o/58a, 5Bb coRfpAHRintetailie or rabbeREingse pro-
coi I ? 10a, 5: . bkﬁve ¥|§eo°f 5l11'ﬁ kné beRNSH 8éHerate rBftoring fofcedinlthtFacking: fidr &
stably shifgd dirék rﬂ‘ﬁﬁ eARIGhEH0ItRE holdeF 1 MG roidardulid thy BB withal higherdtiegree of
hi ghl y- bal amginéd,s,wg,dagh q-m@m to¥0 Operate the appara- tus with a high
degree of Pre@nshadmbsdinmgt &f tialidveriioh SAEP®M121085C 8% js shevaiin Figse 12 whbsestriglure ises-
magnets may sdagally Bl Yeatatalidacaboipthe saneraferedis rumerts being used thdsidegte the same or

M ni at ur i zeeduivaie@features.dn ttie &rmbodiblent abbxd ke bdse4 aipfains finstpermapens madhels #a, Thfinef thaxete

| i ght- wei ghtnd lasfiveawslé eosrprising achotidrn wallvalwith @rholeviday land siderallnd, 4 idd.fg| Ene holder 1
An embodi mehds aoly ohéwecéss Yawitarathe putical Ineens is provided. Ofghe foyrside pysfagesclsy 16 the tye end
bal anci reg weirigbes o} sresciowleriyicdrved fomatetpith thedianss cyrypd sprfach of the, Magfets 7 agfhgsimilar to

fl exi bl e methieembodieats obigs. tedori sing nmetal lic or rubber. springs. ar ih
vi ded bet ween Tt‘h@‘dﬁhléaaﬁ‘“"f"ﬁﬁ Iy endel b'!s‘@ﬁﬂf‘ef’ﬁeaﬂ%éaﬁd‘t't?a e 8 Be ?s‘{ iEhn g
forces in t Aebelpwip pottom sprface gfithe "P'B ass%ﬁ’ h ofﬁle 5‘@,9 ']i;::40
t he hol der %enelyide wells %4 ?f(t)'l?r?ﬂselgh 'ﬂﬁ Erla spm < 50a
bal anci nf§ pf ér__’ P dt"ﬁatt ‘?°nt'°ﬁz "';I A °sthe g)gft e
i nventin of / ]1 t r th 50'“ biks ht &%oﬁﬁtﬁtb‘ﬁﬁ:ﬁﬁtﬁe base S -
sentially s he:of ?Ion % ' above, e sarre re erence nunerals being
used to des @m%dtn%ﬂﬂsﬁia%hgﬁ?ﬁl&r £18 8, ahdexhibits InfVe@flbdRBAMKal Flance

box- | i kewbamﬁ e%h‘ns Irst permanent magnets 7a, 7b fixed thereto and has
fig@wall's o BinderitiRbinema méall didobiagbrs bre disisted; bilviRis rneanﬁbnss adesivaddptblé o
4c, 4d, 4de. of bifticdl@bét8dordbr. NAS ONl'y one recess la where the optical neans is
provi ded. Of the four side surfaces 1c - 1f, the two end 30 surfaces lc,

|l e are circularly curved to mate with the Inner curved surface of the
nmagnets 4a, clmssimlar to the enmbodinents of Figs. 1 to 8. The holder I is
again rotatably and slidably supported by a shaft 3 and a bearing 2, the
top ends of 1whAdivingsppaigtus foreontrallingrand tragking kghtbaeras ghen qpfical q'séﬁ'quﬁ?ﬂ"??@ °’9’°’“B"é“€'€nd
per manent magnet(® adase repmbar@). at t ached to the top central s

of the base. Thdbledbpidermember (\)\gidehly and wiatably disposedanashaft (3) gten “I"lfﬁ'

~ hol der 9%whi ch 39 °Pﬁ1>a'§"°tavrb(3?)rf?f€9°ﬁtﬂnﬂg"%’ﬁa°aﬂtﬁ“t BWE“W F?°%9'PF@F€P g s& | eam
formed hol es 9a a&ﬁéig @Pastic r i on eﬁg&hbeﬁ r(d':d

be fixed to the (Qd? %‘%\ “‘9&55(8?' iOta

top edges of th e|r 0 o estab
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Figs. Ito 8, an ovea nechanlcal bal ance 40 and |ighter

weight. In the fﬁ&ﬁ&@dnwmemm BeteppaRéd shadid HbiGe: niemBareT) Indypcsiticties oh ormesttie of
but this Invent ls@lahbl&erfﬂﬁhteérktjMlﬁl&ﬁieahbautsmm@) apd i cal disc recorder. 45

Claims 1. A driving apparatus forcontrolLing and tracking |'i ght beans of an-

optical disc playerorrecorder, conprising: (a) a base nenber (4), (b) a
“hol der nenber (1) slidably and rotatably di sposed on a shaft(3) extending
fromthe base nenber, 50 (c) optical nmeans (30) for focussing a
| ight beam (11) irradiated thereon and emtting said |light beamas a |ight
spot (12) (d) rotation driving nmeans (6a-6d; 7a,7b) for rotating said

' nh. “1) and optlcal means: (30) about sald shaft (3) to correct
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to-correct focus deviations of said |ight spot with respect to said

I nformation track; characterized b)ép f |q optical neans (30) being
supported on said hol der nenber (1) an p05|t|oned on one side of said

hol der nenber (1) with respect to said shaft (I3); and 4 EP 0 398 395 B1
priate pol am gg@pmrthne'rt rete i aypglied tq the apils;10n, leh o driye the leng baldegd anghe gbjegfive o
dr| ve the Feé‘h 'h GW"!)‘%ﬂ&’“‘t#f&%bﬁéﬂ‘”'!?@qp@'ﬁ@“whrhﬁ"t"ﬂ'l—?“cﬂar@é?'ih&'ﬁ ycﬂ°""?;t‘itrow

nFlgs 5‘6‘ ncoo eration vmththemanet 8a
theth ev
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and for ge

herero 3 | "45{* EE‘H@% ;r'zt%&t;r“
to those stge‘i rw or egoi ng |t |s ssume

i nf or majg on |r ‘L naif’r‘ sl 88 Gl 8k S mhemsa.aptfqﬁsw;
but it coubfinghsiding Yft ht bataisNeabroft sL § P4e013b1ks G Twitbhebf YHe dptiailix3 of the
represent bEjgube1oHs i nhtaiial SRStantaly prael fo SHak oreHd I dsaﬂm @i tFb 1adiPis alwh ot sub-
direction. sflially perpbitiicuiBfto tHelsorfté arlthe MR (rdk ddWn)0T t hi s enbodi nment t

obj ective ) e tieltistancd 8 6pdeing bétween fies mitighéts 14, maratheaabima%dm,wa\dbemme of
t he par#al | alagrets/BR.@b andté collsifda, 1Obls alvays sotstaniiay'dnstant, Eiedens Koldenb e2ndb ytabilyshifted
opti cal axtSmgléménhdviaiibn edrtections bycsmmmetficahand higlily-betethcal ddeingrtortasciiolopergta thalabpmra- t 0
t hat of t hesbmithibigiodegrae bfiprevistbn uking snall triving Fasces. light weight @lastic snabnetsgtayhe employpd
per pendi cukethe megrislsdaLbifikeide the holddrd. TWiminatirizethessidswissirabladhat the objectivelanssi0 be
spaci ng beewliand lightweight; art asplaptics o Fresnpldens weouldthis be sgitablea, 6b, 6¢, 6d and

bet weent he #@e of tigdnvergion js/shpwnjinFig: §i wherelncounteygr l?a?“%t'l'%!ﬂ@t 40 is provided
subst ant i a;;g% b’ggﬂﬁ% t;leaffg;:‘te'fqg!éq“ %ﬁg?"'%!“ﬂ@e@%zfﬁb eampesingmetallic "P‘!bétFéPg'lE;s a’:;‘;

i nplenment vrea'h e ard ng
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clainms 2to 4, wherein said rotation driving neans (6a-6d;7a, 7b) and said

thrust drivk n@"\’f@ﬂiﬁi’sﬁ“‘e@ of anyzh plaipp & tofy, whereiepid heldermem A desubstantiplly rectangular ng

7. 5Driving afpRPatus of any of claims 1 to 6, wherein said hol der nenber

(1) I's subgia r

1. wher el niomﬁﬁ%% A\ vﬁlereingoi Saidllm:ds jn%%_l R@J&@LH& {log?g\tﬁﬂg
drivi ng®25 nmeans e arr nge Ina rragnet c - of pernmanent magnets
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| edit el ggrent sda;lﬂdttm(emyptuuﬁwxﬁmnvas'eqtﬁémmpmrtma@bcémqﬁéqu@tmm
dans ses noiti 6sSUBRABIdYPatyapror gydit a @n%l equi | | bra(t‘g 5&5\2 6t ant pl ac6 dans
| ' une desdites c(ﬂlH“t"B!‘“éPq‘l“‘@H’P? @ gﬂ "%‘é uditéioment vpaeréﬂbraﬁrgpnoﬂatﬁﬁr e
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8. Dispositif d'entrainement selon la revendication 1, dans lequel des bobines (5 ; 6a & 8d) dudit moyen d'en-
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