WO 02/ 07158 PCT/ EP01/07095 1 Optical scanning device and optical player
conprising such a scanning device The invention relates to an opti cal )(
scanni ng device for scanning an information |ayer of an optical I¥ :
scannabl eMOH287H&t i on carrier, which scanning device is P&g‘@iﬁ’ﬂ%’@ Wi th a
radi ation source, an optical lens systemywith an:optical axis for focusing
a radiation beam supplied, in operation, by the radiation source into a
scanni ng ©ptital ssanting device frst opticalplayienpemprisingsughha seanpingsleviey neans of whi ch .
the | ens system can be displaced with respect to a stationary part of the
scanning device at least in a direction parallel to the optical axis, the
actuator being provided with an electric coil system which is arranged in
a fixed position with respect to the lens system and a magnetic system
which is arranged in a fixed position with respect to the stationary part.
10 The invention also relates to an optical player conprising an optical
scanning device for scanning_an information |ayer, of an optically
scannabl e i nf or mat i the invenfipe relateg g an optieab seannipgidevice 105 SeARMNPGAAt ed” about an
axis of r | ' 1.1, I+ Rk R R s aniBAg aced,
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|l east in a directigon paral| to the ticC Xxi S,...and a di.spl acenent
devi ce bymﬁ%"é’ﬁg’a%&%&?ﬂﬁ m%ﬁﬁm?%gg’?%ﬁgl"?%& EWS&WWﬂEQW%Mi ce
can be di g akestnnidribelnpgRealed With Afelecié SoiDystet, ¥hichiis ARared in Afiked adi al
direction. 20 An optical scanning device of the type _nentioned.in tgcﬁ
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openi ng pReSHipnaFLTesRect tothejens pystamygnba magnetis sysiom which ig e a fix

devi ce ca?o%ntﬁla{ t’tbstﬁélfﬁ:@o tand/or wite, for exanple, a CD. By
means of the actuator, the lens system of :the scanning 25 device can be
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which the lens system can be displaced with respeét to a stationary part of the scanning

device at least in a direction parallel to the optical axis, and a displacement device by means
of which at least the lens system of the scanning device can be displaced with respect to the
axis of rotation mainly in a radial direction. '
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An optical scanning device of the type mentioned in the opening paragraphé is
known from US Patent 5,657,172. The known scanning device can suitably be used to read
and/or write, for example, a CD. By means of the actuator, the lens system of the scanning

25  device can be displaced, in 6peration, in a direction parallel to the optical axis, so that, in
spite of deviations in the position of the information layer with respect to the stationary part
of the scanning device, a distance present between the lens system and the information layer
is as constant as possible, and the radiation beam is focused on the information layer as

accurately as possible. The magnetic system of the actuator of the known scanning device



the optical axis. The permanent nagnet is provided on a first yoke of the
magnetic system which is connected to a second yoke via a base part of
the magnetic system Between the second yoke and the permanent magnet,
there is afW@PHOW3WB in which a magnetic field is 5 presentl’,CTWUWo?%
directed substantially parallel to the dimection of magnetization of the
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P the lens system, the lens h%lder, the co?l ho?d83r and the three cole, has comparatively large

dimensions, and also the mass of the movable part is comparatively large.
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It is an object of the invention to provide an optical scanning device of the
type mentioned in the opening paragraphs, wherein the dimensions and the mass of the part
of the scanning device which can be moved by means of the actuator are limited.
To achieve this object, an optical scanning device in accordance with the
30 invention is characterized in that the magnetic system, viewed parallel to an X-direction
extending perpendicularly to the optical axis, is arranged in its entirety next to and outside the
coil system, at least a part of the coil system being situated in a magnetic stray field of the
magnetic system. The expression "magnetic stray field" is to be taken to mean a magnetic
field which extends between two poles of the magnetic system, said poles, instead of being



directly opposite each other and enclosing an air gap causing the magnetic
field to be substantially straight, being situated, for exanple, next to
each other, causing the magnetic field between the two poles to be curved
to a subsWMO#S8 degree. In the scanning device in acc®CAEROHONIS h t he

i nvention, such a nutual position of theg poles is necessary because the 5
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25  mass of the displaceable part of the scanning device. )
A further embodiment of an optical scanning device in accordance with the
invention is characterized in that the first part and the second part of the magnetic system,
and the first part and the second part of the coil system, viewed in a direction parallel to the
X-direction, are Symmetrically arranged with respect to the optical axis. By virtue thereof, it
30 isachieved that the force exerted by the actuator on the lens system coincides as much as
possible with a mass center of the displaceable part of the scanning device, as a result of
which the dynamic behavior of the actuator is improved.
Yet another embodiment of an optical scanning device in accordance with the

invention is characterized in that the first part and the second part of the magnetic system



WO 02107158 PCT/ EP01/ 07095 4 each conprise at least a first and a second
permanent magnet which, viewed:in a direction parallel to the optical
axis, are.arranged next to each other and have a direction of
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25  each comprise at least two permanent magnets which, viewed in a direction parallel to the
optical axis, are arranged next to each other and have a direction of magnetization extending,
respectively, parallel to the X-direction and parallel to an X'-direction opposite to said X~
direction, while the coil system comprises at least one electric coil having a first part and a
second part, which are provided with wire portions extending perpendicularly to the X-
30 direction and perpendicularly to the optical axis, said first part and said second part of the
coil being arranged, viewed in a direction parallel to the X-direction, directly opposite,
respectively, one of the two magnets of the first part of the magnetic system and one of the
two magnets of the second part of the magnetic system. In this particular embodiment, the
first part and the second part of the coil are situated in a part of the stray field of the



two magnets of the second part of the nagnetic system In this particular
enbodi nent, the first part and the second part of the coil are situated in
a part of the stray field of the WO 02/07158 PCT/ EP01/ 07095 5 persanent
magnet s oWO0R8HBkctively, one of the two parts of the nR§REPPHOTEBstem In -
said part of the stray field, the magnejic field lines are directed
substantially parallel to the direction of nagnetization of the nagnets.

| nt er act i Pesmprentymagnetsofsrespactively, ong ef the tvig parisoff theamagnelic syisteny: In said patk r ent

t hrough t ' _ Aol I }t@a&ﬂfgj E!ﬁ%ti endi n(::1
par al | el @%ﬂtakg%gstﬁlﬁca g%%l&tﬁg&be generé?%?'lgﬁl t pgorting 0 ?ﬁéfcoil
syst em tinaguetizegion pf themdguets.dntevhiction between!this part af e steayt fiekh appbancdléotdic t 0 t he
optical axi r. Lhe influence of sajid loren f : fur

embod mersrpt RSl ol e e el ML e i rdinlith Sl . 1 o

I s chad acthebptivabaxis) td begenklatedin Both paits efitheotiilesystam] the fehs systemh beihg an
informatign track, 1Q pr.esent_on the information Layer, and..n that the
ret | pardisiprastins aduebfion el fy be Aical e By sibmroe e Limice. o

| east twofpR@r manent magnets which, viewed parallel to the optical axis,
are arranged next to each other and have _a direction of magnetization

extendi ng, respect fugher embodimentof anoptieal soannigg devies igacegrdansa wathiths t o an
X -directs : F%Qﬁhfa@te' il Bhatthe St -GSkl theﬂ&?'ulaﬁﬂfe%gl b 3 ri ses
an el ect rllhg&gg? avi ng&glgi rst eg{a-rt ah‘g a secon ygg?lltl, ﬁa@ﬂﬁg?ég)

provi Hed peeseht oni the infornation tayery awshidithey thedirgtpartiand theisegond part oEthx magnesist | on
and er | ' | | oll: i ewed in
"G r bt [N omorsd o i B iRt pBnell i, R oBialbf 15 afptica, °07
regi on ofaxid)aretawanged gextite eadh othier andhdvie adirgctionlof magnetizatigreexttending, t he second
art of the magpetic st,eg (As the fir nd g,hg second rmgnept  nmagnet
gr e arr af§PgoH pfrgﬂééghleﬁ-ﬁg?cmgﬁn%p@&hﬁﬁ&}& ?ﬁéﬁm ‘E’pggﬁi?/%ﬁg'l d i sg
Prestent Iol th ) gﬁ%ﬂzsﬁsﬁeﬁg?nth aﬁl&u;iyed‘d th “ dat fd?L the'I
irst_an e, secon gnet. / e first an e ,second part o e coi
are abx amwmhm@r?MMW%@pw’w%@Wﬁ%ﬁmﬂe% lirecionAndt i vel y,
the fir Stpeﬁféﬂdibﬂﬁr?ﬁﬁﬁ@ dptRal ixis) WhidhHalBENRS L6il Vi¥weER a dibHoniidlR] ®fthd he

coil are situated in a part of’“the s_trafy fields of the two {)arts of the

magnet i c Psalaxisyie d in gition gegionafdhs twoanagnets ofrespectglyapsdesti mat el y
per pendi Giikain thelsSednd e of e nhadflet sydiom RO ik hd 2 sonli PermiiGHRC! S and
substanti‘all'y-parallel to the optical axis. Interaction Dbetween this part
of the stinagpetarepuangad e to edch other, gn ergrsheped magnetipyttray Heldds presantinshwth o )

;ng?gl 02][ Il{\égé %‘E%ggiﬂga%#%g%} lg% #%%%ﬁ??@?ﬁ%%gyﬁ %a'&tecg)lr ent z e? orce
the lens .&ytsané thecseconidgartiof thieaoi drel anrangeddn thedtansition reglwwétheetwbm@ms
00T i, A o e Bl BRI PR i 10
situated in a part of the stray fields of the two parts of the magnetic system where the
magnetic field lines are directed approximately perpendicularly to the direction of
25 magnetization of the magnets and substantially parallel to the optical axis. Interaction
between this part of the stray fields and an electric current through the coil causes a
comparatively large Lorentz force to be generated, which is directed parallel to the X-
direction, under the influence of which Lorentz force the lens system can be displaced in a
direction transverse to the information track, so that the lens system can be positioned so as
30 to be straight above the information track.
A still further embodiment of an optical scanning device in accordance with
the invention is characterized in that the X-direction extends at least substantially parallel to
an information track present on the information layer, and in that the first part and the second
part of the coil system each comprise at least one further electric coil having a first part and a
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A still further enbodi nent of an optical scanning device in accordance with
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stray fl0el @ptieal pxie sadhperpendiculaily o theX-diretion, isrsitpatedi nexttp shesfinstroagnst dsithe:
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%Str\g{ni 3;& t of itsﬁ:yfgllﬂgegpfatart of. iogﬁie n ft:krsy:n e rtl;e:pcﬂezirzge
T b 7aP of R Mot pPrmgngnuptenet i s tasepatizebl ettt st a1 ool B of e ©
magneti ¢ f idgd filrthéricoR of 8ach§iast of tHetoil Bfstéth k¢ ap@n@dd| diectlyPoripasiteihe Gesti on of

magneti zati on of the permanent nmagnet. Interaction bgtw’een this part of

the strdy vaaeﬁrmp@ﬁt@ﬂéhmwe&i%hl@ﬂﬂqfﬁhmwwp themagelis ysteBauses a
conpar at i V%B%ﬂaﬁ&ﬁﬁhb%ﬁ{&éoif%%ﬁu&éﬂiﬁ%p@.ﬁ'&?éﬁ&%g}ﬁbl@&h&e%rﬁ%gﬁcﬁaﬁ coi |

system 20 which Lorentz force is directed perpendicularly tot

X- di r ect i odinesrxtend spbstatitiolly paraljel toythe directioptof magnetization ofiike pesmanen maguet.bei ng
di spl aceab L, ks ' ' - el | CAS i t he
I nfl uence (ll)lﬁdsagtll%%ﬁ%ﬁﬁ?gﬁﬁégﬁéégéﬁaé%i%ﬁlﬁ@éys %%ughﬁ%e pos%ﬁloned
so_as to loauses a comyprrativietylerge Aerdntyf foraerde bogeneratadiin baih parts otk cpil system,of t he

type tioned (4 n the o ) ar aqgr.a ILS,.2% characterized .in odance
w O (R0 | A e Forti s iepelef BerphaRplan iy B ERRiRA bid bRl b2
opti cal scapticahgxisiahe Res systeACdigdinslsceuble in 4 difectioy Ririsvarse toAhsinfidrmatiod
enbodi nment f ptical scanning deyice and an optical pl.ayer,. 30 in
S oor dance ARt YA B R EES o Py Fenie ousen FDRe 67 Yt o 7 pogiipned s0as
her ei naf t eto bé sthight biSsve Miinformation track. '
' An optical player of the type mentioned in the opening paragraphs is
25  characterized in accordance with the invention in that the optical scanning device used
therein is an optical scanning device in accordance with the invention.

A number of embodiments of an optical scanning device and an optical player
30 in accordance with the invention will be explained in greater detail hereinafter with reference
to the drawing, wherein .
Fig. 1 diagrammatically shows an optical player in accordance with the
invention, -



to the drawing, wherein Fig. 1 diagrammtically shows an optical player in
accordance with the invention, WO 02/07158 PCT/ EP01/07095 7 Fig. 2

di agranmatical |y shows an optical scanning device in accordance with the

i nvent i onWOPBOHPRd in the optical -player in accordance WCIEPPIQJO95] Fig. 3a
di agrammatically shows a first enbodi nemt of an actuator of the optical
scanni ng device in_accordance wwth Fig. 2, 5 Fig. 3b is . a cross-segctional

vi ew of t he act uat oFI&%d&M@QWWWP@%?&N .“‘?’BP%‘QF‘%HFF&W@aI ly .
shous 2 Sfie@EnREAHITRE in Bb oftballby ifhcoliinidiGuiniPfilsl g2/ scanning device in
accordance %th% Fi Hﬂﬂ , Ii:qg. oggb aﬁarrrraticall ' sh%ws a third enbodi nent

of an actuator of i&Badmwﬁcdbagwwﬁubm tof appctuateroffhe h Fig. 2,
10 Fig. S‘Hfbasgqgﬁ{“%mgﬁ{%‘%wﬂ ot he actuator in accordance wth
I'g. SC s a cross-secti onal

Fig. b5a, ‘vf ew taken. on the line Vc-Vc in
Fig. 3, and Fi g. Fig. 3lislacredseeationnl vidw eff theadtnatordnipemdrdance with Fign3gpt i cal
scanni ng device ingacgqrdance wi.th,the invention.. erein uator in
accordance wth FF’g%&@ngaSm%%?‘ gws g8 ?mﬁchﬁn%}rogﬁ%gﬁ%gwy %hows an
optical piptiyaiscinfiing@evicel weordhrich withdig.2nvent i on, which conprises a table
1, which can be rotated_about agn_axjs of _tqQtation 3 d drjiven. by an
electric nmotor 5, Hi% ohdiagrammatically showsa ﬁﬁ‘s’?&qﬁﬁt%nﬁpi%°€@%nnabl e 20
i nf or mat | el 3bdnhip dBvice iCdecatdarte With @R, be placed on the table 1, which
informati on carrier is provided with a disc-shaped substrate_11 on which

an i nklor mat i on | ayEBig- dBistrrrossyections]iview of theagieator in perordepryWith FigeRay s
present. The inf OrﬁgSQFalﬁds@recﬁ?ﬂﬂl%i&PMﬁn%tﬁéﬁﬂchNcqﬁf%SE%d protective
cal pla urthe

| ayer 14. The opti yer r conprises an optical 'scanni ng device

15 in accordance Wig: 6 diagmnimaticallyi shaws an altepative empodi ifiag optigal i nf or mat i on
~track present op fhe 25 inforpafi r . ey A o)y rier 9.
The. scan e meAprce T Eoldndd o e Tyt whetod d el i BBt il

rot at i on Hg.faiis¢mgployedt wo opposite radial directions Y and Y by neans of a
di spl acenent device 17 of the optical player. For this purpose, the
scanm”ng ‘device 15 is secured to a slide 19 of the displacenent device 17,
and the di-splacenent device 17.is further provided wth a straight guide

over whi ch gul de ¢ FE L pgemaicals e SeabBAUBE PR TN ol et i c
invention, which comprises a table 1, which can be rotated about an axis of rotation 3 and
driven by an electric motor 5, which is secured on a frame 7. An optically scannable
20 - information carrier 9, such as a CD, can be placed on the table 1, which information carrier is
provided with a disc-shaped substrate 11 on which an information layer 13 having a spiral-
shaped information track is present. The information layer 13 is covered with a transparent
protective layer 14. The optical player further comprises an optical scanming device 15 in

accordance with the invention for optically scanning the information track present on the

25  information layer 13 of the information carrier 9. The scanning device 15 can be displaced
with respect fo the axis of rotation 3 mainly in two opposite radial directions Y and Y' by
means of a displacement device 17 of the optical player. For this purpose, the scanning
device 15 is secured to a slide 19 of the displacement device 17, and the displacement device

.17 is further provided with a straight guide 21 provided on the frame 7 and extending parallel

30 to the Y direction, over which guide the slide 19 is displaceably guided, and with an electric
motor 23 by means of which the slide 19 can be displaced over the guide 21. In operation, an
electrical control unit of the optical player, which is not shown in Fig. 1, controls the motors
5 and 23 so as to cause the information carrier 9 to rotate about the axis of rotation 3 and,
simultaneously, the scanning device 15 to be displaced parallel to the Y-direction, in such a



notor 23 by neans of which the slide 19 can'Bé di spl aced over the gui de 21.
In operation, an electrical control unit of the optical player, which is
not shown.in Fi controls the notors 5 and 23 so as e

i nf or n‘atloﬂv‘?:gﬁ/‘?’i‘?r 9 to rotate about the axis of rot atlotnP%g %&0@

si mul taneousl y, t he scannizng devi ce 15 t08be di spt aced parallel to the Y

-direction, PCT/ EP

spiral - shaH?Bn? %%ﬁ]%ﬁ%@ F g *%P@%gé Faggltelrg@%f t he
!scr:];(r)\;\rﬁtgl Oﬁ\fg I nf orc.rrlglteltgrlf pre S%r{mestc he mfo[lgat ongtrack. e e remél by
the scanni BEpseb@ndae 12@’“”&?‘01?“?%% fﬁ?&@é{ﬁh"o’@“m&ﬁ‘g lénoﬁlﬂﬁ’r'inﬁ?

track by tRg; téﬁ%ﬁ%éﬁfd}ﬁl\&hmbﬁh /RkEnBRg &Ade IScanni ng device 15 |n

accordance wth the invention errpl oyed in the optlcal pl ayer in accordance
with thé |nvent|on .Eh@omynwmm opl nmwordanmgl the inyration empleyethin

device 15 | dl%granﬁﬁﬂh(ﬁ dﬂfetor
| aser haV| ng an J’q{% aX| S c%%ﬁlltﬁe scanni ng devi ce% g‘r”tﬁﬁlg?‘ cgnprl ses
a radiati orscdnamgubpme i8is prﬁﬁded\wnhawnq:honswcaﬁ rsuctsapa semicoptlugter 13ser whi ch

is arranged at an vvitk to the. i gal. ' A t he
r adi atiog g‘ﬁﬂf‘%anﬁéﬂ% %&Zﬁgﬁ é'}rg‘?'éco gf%%agi?agogﬁé%lég{ Ve
fsur f ﬁc e 33 20Ritich &mﬁsegl ?ﬁaﬂspd*eﬁt{plms BWHIGH% atbangdd st ancagle |o|ﬁgs<dwith| mp%d;: .
urt her i ses col |l i mat ens uni avi an o ical axis an
an opt |19al n&ﬁ% %Zgg’f iﬁ‘i‘?&f’ ?5@5‘5"&%@%? FAIMRASEH? | ens
unit 35 beidibchiid ﬁﬁﬂ@és@%mq&ehhﬁraaﬂki@tdo%ezbemasamﬂﬁgm&asmekhe | ens

system 39. In the exanple shown, the collimtor |ens unit 35 15 conprises a

si ngl e col |cpmws a|cgHimatoy, lmwmtésthq@ngenspw&w@ﬁrﬁ%mwgléwym&ﬁ

obj ecti ve %ﬁéﬁﬂkﬁaﬁpﬁi’l‘%\m: gseb%% %

coJI i mla}t/or ?hdag?hand the optical axis Arfﬁk ene?%él);sﬁdiea%s%Q

coi nci de albdamsldittnd69andﬁ1¢g¢ns smitelﬁﬁ%htthttﬂamplq:ﬂhpwtheao&hma@ﬂmuuﬂﬁ&

radi ati,Qn source 25. The fr ' . . Lcal
Lot 48" R gl BRI SR B WA RS Sk
farrﬁnged b denis 48, h@em}ﬂémbﬁahpﬁﬁlmﬁkmwmeadﬁmatmth 'Msh:mt@ﬁaadthppe V\Qit_)ch
i's known per.se an use e sour ce
gener at espawﬁwfqbﬂgﬁgg?ﬁwﬂmgﬁmme f@&@@ﬁ%%@%@aﬁ’ ?&F rface
33 of the rpidi2gll ek ridiaidrulde28! Thehcaiting &RiteaS fdthdr MRS Bn StichPdBtezfori Nt O

a scanning spqat 53_ on the informatiaqn Iayer 13 of the mforg&tlon carrier

9. The radi#8ihich, pithsespect;ta thesollimatordensynit 3 disiarrpngeddehigd thesgdiationbeam 55 1 o
form agpef 'sﬁlﬁ&%d%ﬂicﬁﬁé@fh@?@%ﬁﬁlé’lﬂio% ésé%%ﬁﬂl 138, Iﬁ% pé anxg%le -

detector 49 via the lens s the ['i mat or Iens uni t

radi ati on mdgionspurce 88 ng!PIa‘tW lraérabon bﬁ@%ﬂ“@h lﬁjﬁﬂwﬂ: byihe mﬂsciwﬁswfﬁm | on

girr{ﬁre gpt?cafl{ gg?g&%%supﬁgyl ng a detec |on Sl gng? mﬁ%r esponds

to a serieondlte mfwmemmlayenmfodmheanfounattdnauanmerTthdmum\bﬁaheSh isfrefiectedibyn
track of t?f t.lggf Orﬁr?%gfaoneléar o Fonf nhareaﬂecteﬁlraﬁgtl eXmlgg [iHPis 'tSdlsed on the

charac tzgr | optical detector 49 via the lens system 39, the collimator lens unit 35 and the radiation beam
splitter 29. To read information present on the information carrier 9, the radiation source 25
generates a continuous radiation beam 51, the optical detector 49 supplying a detection signal
which corresponds to a series of elementary information characteristics on the information
 track of the information carrier 9, said elementary information characteristics being present in

30 succession in the scanning spot 53. To write information on the information carrier 9, the
radiation source 25 generates a radiation beam 51 which corresponds to the information to be
written, a series of successive, elementary information characteristics on the information
track of the information carrier 9 being generated in the scanning spot 53. It is to be noted

that the invention also comprises optical scanning devices wherein the radiation source 25,



30 succession in the scanning spot 53. To wite information on the
Information carrier 9, the radiation source 25 generates a radi ati on beam
51 which corresponds to the information to be witten, a series of
successi VWO RPEF®eNt ary i nformation characteristics on t RETERPHTA i on’
track of the information carrier 9 bein® generated in the scanning spot 53.
It is to be noted  that the invention al so caonprises optical scanning

devi ces iesllimatonlens urit 33 andthe lens systems39 apgvlifferently axansed mithagspertd®s 9 t he
col | i mat qiach GiRer, F&‘éxa&? 1e204 idveRiidrEiiso ﬁaaaaeﬂs@ﬁx%% difdeRts Wiefeit ﬁ@%ﬁca?f:&@ﬁ‘ﬁed

with respect to ther. For exa i nvention also includes

enbodi mmfﬁmmwlmmmﬁlaudr&mpngalms 4bfoft!héens@yst¢maf?mcludensangl¢of 35 and
t he opti @}L M &; h each
an

ot her, FEIn an’ a I ona n1rror IS arran e e meen e CO I mat or

lens 55 umﬁBS&ﬁd&hedeﬂslwﬂme WMMWMMWMe opt i cal

scanni ng Vi as. reduce  ons e lel to
he opt | dfuead flmepsions: Vet s EREpor Bl b e ot eht Sast] e RBs SRR s,
f or exanmdoeTheiRastionako %on&bﬂgee | for é:&aﬁxpleaelmbédxmm Atiéeh tﬁéradiaﬂdn $duece 25
collimator | ens _unit 35 are not arrang ggwhag slide 1 but .in a fixed

posi ti on &RA e coll &%@é?nst‘ﬁutt%é‘r??%ﬁﬂa%e £ butiga pesitionwithy 37 of
the col | i ggpestito R Tard Y, andwhérgin ik &Bﬁcﬁ%&%mﬁﬁﬁ'&ﬁimét& 1edmitagiig

directions'Y, Y . In these enbodinments, only the | ens system 39 and an

addi t10onafirepted pesallel testhe rastial disections ¥ ¥'. & these @@odwntsﬂamlymemswméeabl e
mass of t f r%mh he
opti cal saéhann?}rl] Hﬁ‘é‘ﬂvll?%%& ong%%@egl?ld 1 uat or @%’aﬁ?@:mﬁ%e
di scussed:hdml%xseedwed det ai | here| nafter, and by means of which the 15 |lens
system 39 can be di 9 of the
s%:lannl ng devi ce 15A§8§§ﬁ§%ﬁﬁfé %%Mpﬁcaip@%gggﬁ%lﬂo%ﬁpfgﬁqnon
pa&al | el &tuatohészmmmiﬂhvdlsmskédmg&mﬁaﬂhemmﬂd e:ahnd/h;}memh lfbvhidzhsheanceSBign
a directi,on ra t rection. By dis the |.e tem

e 158 P a0 Ernbegisalieed wlh et 0 s sloranirC) g it Gevi 13, o ar
Ithe sigmv?ﬂ?:h vaii\smsuﬂmut Ge3dn iidiréetion @ asnaedtbappﬁéaawstmalhﬂevernf o[ mat |38n
ayer 0 e romati on garr.ier cin e.lens s em
05 i+ eompERyY spalk istaares fua Sipeton enlet g YisRCon, By diplache e 16w
the scanniigem SD‘BZm:eand&Wr%?%a&rédﬁoﬂpﬂﬁﬁél&@&eoﬁﬁ@'éﬁ@!l the the )

i nformation track tao be followed. For this purpose the actuator 57 is

cont r ol | SEAMBIPESEPIP3 d@fﬂcwﬂvnmdegmt%qu qu@raﬂfépnlamléw thecei ves a .
f ocusign | I I, t he opti cal
20N9 iffoFRdtion coktit d%&lé%gatg il TPin ;ﬁPﬁielf‘otHé“ p

detector 49. 25 Fi gs rarrmatlcall e act uator 57. For

t he sake We@np}’mﬁms)nfﬂﬁms Smsmt W Sritin 3
| ect t |
e 1 iy o SRS ok 975 o7

controlled by sald control unit of the optical pIayer, which receives a focusing error signal as
well as a tracking error signal from the optical detector 49.

25 Figs. 3a and 3b diagrammatically show the actuator 57. For the sake of
simplicity, Fig. 3a only shows a magnetic system 61 and an electric coil system 63 of the
actuator 57. Fig. 3b is a cross-sectional view of the actuator 57, and the objective lens 45 is
also shown in said Figure. The magnetic system 61 is arranged in a fixed position with
respect to the stationary part 59 of the scanning device 15, while the electric coil system 63 is

30 arranged in a fixed position with respect to a lens holder 65, also shown in Fig. 3b, of the
scanning device 15, wherein the objective lens 45 is secured. The lens holder 65 is
suspended, in a manner which is known per se and commonly applied, with respect to the
stationary part 59 by means of, for example, four elastic metal rods, which are not shown in



al so shown in said Figure. The magnetic system 61 is arranged in a fixed
position with respect to the stationary part 59 of the scanning device 15,
while the electric coil system63 is 30 arranged in a fix | 1] W th
respect to VO P¥HEShol der 65, al so shown in Fig. 3b, of thg’%@%‘}lo% devi ce
15, wherein the objective lens 45 is secuggd. The lens holder 65 is

suspended, in a manner which is _known per se and comonly_ appl i e&x& 1 th
respect toﬁﬁe?a@ﬁaﬁb’m&W@&qG@bﬂwm&?ﬁb@WhﬁﬁlWQQMﬂ% st i c

met al rods, ﬁmu'@lmﬂ_ ]I;nr& 1 ﬁg&]ﬁﬂg Pakios. 3a
and 3b, the'Tens ho é:rgg)@gs el ngIi I'Sp g%%gé e, é\;ﬁ{‘e e astlgglql% def orm ng
the rods, Ysdirectionpdaid elastic acdsatsoibring uséd tostuppiy apelecttic eurrens ta the coibsystemt  axi s
41 and pargllel to the radial Y -direction, said elastic rods al so being
used to suppty an electric current to the coil system 63. 5 The magnetic

system @1 conpri ses Thé magrdetipsystend§1 aditprises & €ty ganp 67 tndsdsecdinbparf 69. The par t
67 and the second_part 69 of th netic systempfl are, each aryr ed, in
their ent iﬁiﬁnyﬂ%ﬁmtheéempaﬁgggg GW@T‘%%'F"F (?6‘??”?%?136? t he

| ens hol derenfifty, 86xt36 atPotéide e Blectric 61 Systdny 63 dnd the fdnk Bblded 65; sSas o
second side 85 of the | ens hol der 65, which second side, viewed in

a
di rection meataraspectivelys srsteide$3 andia sspond;side§§ins dhe lens hodder 65 cwhich sgsomd | 1y
the 10 exang.e ditekin. i ' ' ' IJ ected
so as to b@ﬁéﬁ%ﬂ&%@%@ﬂ%a ?%I recﬁ’é%?ﬁpg?%égg%hggﬁ'ﬁgﬁi{m Il be
expl ai néd lezampleaf theractuatoe 57 shvavnhere ithecX directionds digéctedspad tasbe pasaliebtoithe
perpendi cul at. 49 the.information.Lr present.on. t he inf | l.ayer 13
of the inf Mf-gﬁe%é)ﬁfogea&m%&f\?@&e%%eéymg ?r%%éﬁéwnﬁgr manent
mag nlelt I71 améﬁted scsas:lﬁrblé pependiaudatto ﬂﬁgﬂﬁimiiﬂm\/lhicg presetit entise ihforr]maﬁbnlemilan
parallel to_the optical axi ,=are 15 arranged.next to eac er,.on a
cl osi ng yol °<¥c‘iaﬂ'|‘°é§' ﬁ%ﬁ@%@rﬁ?ﬂ%&%ﬁ%ﬁwﬂ?m&ﬁ?épwhnem
magnet s hasedifhd peRitRRAl thiflel/'73 Whidh, Viswddan adiredtimpatdlishib it opdcall dxRof1eske

parallel to the X-direction, and_a direction of rragnetization, M. directed

paral | IS t Griangedneyt togach ether oy cdosingsyokp 58 Manufaptyrediitome magpstizablp material,
por manent | RanpeBilEht R Haring ros QGRS ok HRANT Mol BRIPAVAEROBE . ot cal
axis 41, arparalleltaiteps¥-dirsstion; endeaditectiomof magnetization Mrdjregisd pasglicl toam¥-act ur ed
have, - 1 ospiiebtdis ol Girdin ol Lhncld i TADoBRE AR CRGHIEREI S 010 °
paral | el t qetthaneit maginet?1 awiy secors permatientwmagnen 79 Whivhgrievediata divectiorext endi ng
par | o Sl 41 b Ao MR o 0 27 O
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hound 1 n = TRPGIveBo P ATFBIOR of MBERARSR YL itk i reptepamallel to tho X-dirceion, id

a direction of magnetization M' extending parallel to an X'-direction, which is directed

opposite to the X-direction. The electric coil system 63 comprises a first electric coil 87, 2

25  second electric coil 89 and a third electric coil 91. The first electric coil 87 is situated on the

first side 83 of the lens holder 65 and is wound in a first coil holder 83 which is integrated

with the lens holder 65. The first coil 87 extends substantially in an imaginary plane

extending perpendicularly to the X-direction, and comprises wire portions 95 extending

perpendicularly to the X-direction and perpendicularly to the optical axis 41, and wire

30 portions 97 extending perpendicularly to the X-direction and perpendicularly to the optical

axis 41. The second electric coil 89 is situated on the second side 85 of the lens holder 65 and

is wound in a second coil holder 89 which is integrated with the lens holder 65. The second

coil 89 also extends substantially in an imaginary plane, which is directed perpendicularly to

the X-direction, and comprises wire portions 101 extending perpendicularly to the X-




with the lens holder 65. The first coil 87 extends substantially in an

i magi nary plane extendi ng perpendicularly to the X-direction, and conprises
wire portions 95 extending perpendicularly to the X-direction and

per pendi P58 o the optical axis 41, and wire 30 por PCEEBOETOBt endi ng -
perpendicularly to the X -direction and11perpend| cularly to the opti cal

axis 41. The_ second electric coil 89 is situated on the second side 85 of

t he | ens dingetinang perpendicylarly fo fharrticel axis 4d cand vies portiensd o3 extondipg ch i s
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41, and %ﬁgedﬁ@th%lﬁ?di&dé@@ dﬁﬂ@&é&@cé&r@ﬁ&ﬁ'@%ﬁ& ditated fr 2! gtion and

perpendicularly t he optical axis 41. The first coil 87 and the wire

por t i 18ns swayfield limfﬂmﬁmmﬁ? ofthe mggnetig systens 61, Ehersecond coil 89 Mfgemm t he

first si tttﬂﬁhg Faﬁi;mq ?hnﬁg&?@u?atf

nagneticq)%'%ﬁ?ray fle h%ﬁ%bl?orﬁ]ﬂée Irst part e?e?%nﬁ#gfte;%g system 61.

The secorilik elentlic &8l systemtG3cwhich ¢s sitpated inarmaghetic ﬂfaytﬂehillﬂqfdhmcdndg,mtf orma

second pagt 115 arran t the second side 85, of the electric coil

system 6%5 &hé‘?ﬁgf‘%“ ?lﬁlgl[ g in a magnetic stray field 117 of the second

part 69 of the nagmﬂidmmmmeb;ltﬁamrepMOmumdimoEﬂg;ﬁrmpﬂtsﬂmM re -

porti.qns 95ad.97 first coil e, 15 |ewed|na

di recti o Y‘%‘T’e ‘ﬁ'@“@? @&Paiéﬁﬁ%q W%F?‘Vﬁg T0f%r oss,
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103 of t h@a 64 ohthe magpetisFysipn 6 Ei\a ?/‘%e‘\?igiqgrpféh"tﬁe?‘g@t 3%8&% allel to

the X-di aedde@viewddin adivebiftin ﬁamn&rtewmgemal Substantisf) ge&ﬁgh pppsite! e first

per manent nagnet 77 and the second E rmanent magnet 79 of the 20 second

part 69 a&espeqivelyeitlp Srst pergnpnent magnet 74and fhe speopd peanangnt sagnety9 #& t he .
magneps Z‘»Zcoﬁ@gan é&oftﬁéﬁx BEXAs thenfa ﬂtzﬂﬁ% afnt ‘Pl part
of the actuat the Objective le
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TR e, EREbr i e 3 B o o
di agr amrmiagnetizaljle sdaterial, ihve rhagpetic stray fields 113, 117 present between the poles of the
magnets 71, 73 and 77, 79 are substantially arc-shaped, as diagrammatically shown in Fig.
25  3b. As the wire portions 95, 97, 101, 103 are arranged substantially straight opposite the
magnets 71, 73, 77, 79, the wire portions 95, 97, 101, 103 are each sitnated in a part of the
relevant magnetic stray field 113, 117 where the magnetic field lines are directed
substantially parallel to the direction of magnetization M, M’ of the magnets 71, 73, 77, 79.
Interaction between these parts of the magnetic stray fields 113, 117 and an electric current
30 through the wire portions 95, 97, 101, 103, which are directed perpendicularly to the X-
direction and perpendicularly to the optical axis 41, causes Lorentz forces F,, F», F3 and F4 to
be exerted on the wire portions 95, 97, 101, 103, which Lorentz forces are directed
- substantially parallel to the optical axis 41. The first coil 87 and the second coil 89 are
arranged in series in such a manner that the Lorentz forces F1, Fa, F3 and F, extend in an



25 3b. As the wire portions 95, 97, 101, 103 are arranged substantially
strai ght opposite the magnets .71, 73, 77, 79, the wire portions 95,
97,101, 103 are each situated in a part of the relevant nagnetic stray
fi.eld 113, WMAP2GH®’ e the nagnetic field lines are directeFCTERIW AR ially
parallel to the direction fof:mgnetizatiot2M M of the nagnets 71, 73, 77,
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exerted on @%P@cﬁsﬂédqﬁheplﬁ'ﬂ%‘?‘%?ﬁﬁ I Forentforcgs Fy e GFrenmparaivelysmalle i r ect ed
subst anti aldigtarided idlal ditectich pdtflieXiothé ¥Cdireefion, i.éspefﬂ%adiéuldﬂya%eﬁﬂ%ﬂg&ﬁ%r ected

parallel to the radial Y-direction, the objective |lens 45 can

di spl aced, teankipyesenten thefinfpsmationdayer 43 of the dixformatiop cawier$, Thedntexgpace between

conpar ajpi v ""ﬁFrEE' i ' ' ' ﬁjtsln? - Al tion,
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direction wgléd? {n gn' grpu‘?ret;,- xgele t%catnldglr}t'side the electric coil system 61, a space present

25 inside the coil system 61 can be used to accommodate other components of the movable part

of the scanning device 15. In the example shown in Figs. 3a and 3b, the space present within
the coil system 61 is used to accommodate the objective lens 45 and the lens holder 65. Asa
result, the dimensions of the movable part of the scanning device 15 are reduced
substantially. As the objective lens 45 is arranged inside the coil system 61, the scanning

30 device 15 comprises, as described hereinabove, a compact and light, integrated holder for
both the objective lens 45 and the coil system 61. As a result, also the mass of the movable
part of the scanning device 15 is limited substantially. As both parts 67 and 69 have a
magnetic stray field 113, 117 for co-operating with the electric coil system 61, a
comparatively large part of the coils 87, 89, 91 is situated in said magnetic stray fields 113,



As the first part 67 and the second part 69 of the magnetic system 61 are
arranged, in their entirety, next to and outside the electric coil system -
61, a space present 25 inside the coil system 61 can be used to acconmopdate
ot her corn¥O9dBTIs8 of t he novabl e part of the scanni ng d@CTEBONES| n t he
exanpl e shown in Figs. 3a and 3b, the space present within the coil system
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conpri ses Irst electric coll second electric _coil 129 and a third

electric @@MQI'MWMHMWCM of deactuator 3V Wit wire gantigpsitd% o t he
third collyRdedtearlthe sREpatPSP bf M mahiific system 61', and with wire portions 109'

arranged near the second part 69' of the magnetic system 61', Lorentz forces being exerted, in
operation, on these wire portions in a direction parallel to the Y-direction. The first electric
25  coil 127 comprises wire portions 95' directed perpendicularly to the X-direction and
perpendicularly to the optical axis 41, which wire portions are arranged, viewed in a direction
parallel to the X-direction, straight opposite the first permanent magnet 71' of the first part
67' of the magnetic system 61', and wire portions 103" directed perpendicularly to the X-
direction and perpendicular to the optical axis 41', which wire portions are arranged, viewed
30  ina direction parallel to the X-direction, straight opposite the second permanent magnet 79"
of the second part 69' of the magnetic system 61'. The second electric coil 129 comprises
wire portions 97', directed perpendicularly to the X-direction and perpendicularly to the
. optical axis 41', which wire portions are arranéed, viewed in a direction parallel to the X-
direction, straight opposite the second permanent magnet 73' of the first part 67' of the




third coil 91' being provided, |ike the’ thlrd coil 91 of the actuator 57,
with wire portions 107" arranged near the first part 67 of the magnetic
system 61, and with wire portlons 109" arranged near the ) cond art 69
of the rragr’@?%o"é%tem 61', Lorentz forces being exerted, T 87r°§ i on,
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portions 9103'm&&ﬁ6npﬁhllélheﬂﬁe;pﬁmaml4ll' 129 are connect ed to each other.
The first coil 127 se coi | d,. |es I n_such
a mannd? that an el jggsr% S&Fﬁgﬁg‘ﬂﬂﬂnﬁmﬂ?ﬁ °8’cﬂ 58’2’9 éﬁﬁ‘%mfo
mut ual I'y opg®)Sitich dat'be apdlied ifstdat Of e aRuBidf 57 Bithe a&veqﬁschésed bdabfifng @evite 127
10 and the wire portions 97 of the second coil 129. As the first COIJ 127

and the seddRer &ispkeiofsimplicity oFigeranly shows ¢ mpagnetis Weteay 14 1amdpn slestzic coll h o
electric c 1&3 ofthd ' 139P8 §'59'&ﬁd95m%f5§s—séc9&nal%ié%vs&ﬁ%étfchﬁﬂxl@9d the

electrlccrrentsmt wire portions 97" and 103" are also rectified, as

a result othewﬂvie@hverlemﬁ"m@a beingshown.(Gomnenents of the actuator 19 qon@smndmgpbr tions
00 . 280, Edonruce SR Mo 51 hSiah s kSl 1S
139, whi chrafg‘nndamume;d]s ed instead of the actuator 57 i n t he above di scussed
soanning device . 1o mE St 3855 B4 MRSk YaoSoslrsthe B lm? 1Y By o
Figs. 5b asstobdpat BI7; whirh-afesriangedin fixied pBsitidnstwith respevttodlie stitfbnary part 59"
of the scanning device. The electric coil system 143 also comprises a first part 149 and a
25  second part 151, which are arranged in fixed position with respect to a lens holder 153,
visible in Figs. 5b and 5¢, wherein the objective lens 45" is secured. The lens holder 153 is
suspended with respect to the stationary part 59" by means of four elastic metal rods, not
shown in Figs. 5a, 5b and 5c, which elastic metal rods are also used fo supply an electric
current to the coil system 143. The first part 145 and the second part 147 of the magnetic
30  system 141 are each arranged, in their entirety, next to and outside the electric coil system
143 and the lens holder 153, and near, respectively, a first side 155 and, viewed in a direction
parallel to an X-direction, a second side of the lens holder 153 opposite the first side 155. In
the case of the actuator 139, the X-direction is directed, for reasons which will be explained
hereinafter, perpendicularly to the radial Y-direction and perpendicularly to the optical axis




the objective I ens 45" al so being shown. Conponents of the actuator 139
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between the first coil holder 173 and the first part 145 of the magnetic system 141. The
second and the third coil 169 and 171 each also extend predominantly in an imaginary plane

25  directed perpendicularly to the X-direction, and comprise, respectively, wire portions 181 and

- 183 which are directed parallel to the optical axis 41" and wire portions 185 and 187 which
are directed parallel to the optical axis 41", :
As shown in Fig, 5b; the wire portions 175 and 177 of the first coil 167 are
arranged, viewed in a direction parallel to the X-direction, substantially straight opposite,

30 respectively, the first permanent magnet 71" and the second permanent magnet 73" of the
first part 145 of the magnetic system 141. In common with the above-discussed actuator 57,
an arc-shaped magnetic stray field 189 is present between the poles of the permanent magnets

. 71" and 73". As the wire portions 175 and 177 of the first coil 167 are arranged
approximately straight opposite the permanent magnets 71" and 73", the wire portions 175

_)




third electric coil 171. The first electric coil 167 is wound in a first
coil holder 173 integrated wth the |ens holder 153, and extends
predomi nantly in an imgi nary plane directed  perpendicularly t
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field 189 is present between the poles of the permanent nmagnets = 71" and

73" . AslOt haespestively, fheifisstdeg 163 ofithe dosmgyoke89 and the fisgtipermapeniqnagngt Fidnged
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Lo ent 25 oratle iercsshapebtpgaris SRt W0 orent e ieeh Binols ot Bpishng 177
mﬁ[ﬁﬂ Lorgmpﬁw¢1'0Hnaqsé@doﬁaqé§iésehsmmep&ﬁbﬁ§m1 andi183 dfithe, the
obj ective l'ens 45" being displaceable, under the inf |uence of sai

d
Lorent z f orseeand cpil 169 aneramapgedpubdansiplly traight oprosyp Tpepaptivel, the first log 163andh own
in-Fig. 5Cpd KRt Pirkndn aﬁhiagﬂé%m%%@ﬂéi?&ﬁénsoﬁsﬂah&lﬁﬁ‘eré%mhhm&_ ﬁﬁa of

el t substantially

arranged, viewed in a diréection paral o the X-direction,

strai ght ophowegnetic sirgy fidld é@bwherelt@e,magfeﬁ‘? field dinpseqyteng Jubstantially paralisl tgthpok e
159, a0 eSS SR P 715 BB, 127
X-directio rwirespdlrﬁdxrmrl}?is ahd J8%off the thirt] cofd 13k areeach situpted in a paryof thérmagmnetiot
B e Shaped HAO RSS2 apBiiiné pagre B3l 1o87 pe dafled b tARREU0Rde o e
first pernairecionsfarghetiZation Miofithefifst pinahed@mhiet 71", Interaction between these
parts of the magnetic stray fields 191 and 193 and an electric current through the wire
25 portions 181, 183, extending parallel to the optical axis 41", of the second coil 169, and an
electric current through the wire portions 185, 187 of the third coil 171, which wire portions
also extend parallel to the optical axis 41", causes Lorentz forces F3, F4, Fs and Fg to be
exerted on the wire portions 181, 183, 185, 187, which Lorentz forces are directed parallel to
the radial Y-direction. The second coil 169 and the third coil 171 are arranged in series in
30 such a manner that the Lorentz forces F3, F4, Fs, Fs are rectified, so that the objective lens 45"
can be displaced, under the influence of the Lorentz forces Fa, Fy4, Fs, Fg, in a direction
parallel to the radial Y-direction.
In the case of the actuator 139, the X-direction, wherein the first part 145 and
the second part 147 of the magnetic system 141 are arranged opposite each other, is directed




15 while an arc-shaped magnetic stray field 193 is present between the
poles of the first . permanent nmagnet 71" and the second |eg 165. As the
wire portions 181 and 183 of the second coil 169 are arranged :

subst ant iMPI0FOHEE ai ght opposite, respectively, the firsPCTERHEWSand t he .
first permanent nmagnet 71 ", the wire pgrtions 181 and .183 are each
situated in a _part of the magnetic stray field 191 where the gﬁgtrhgtic

field Iimetpendiculady tohe Y=dirertion, gs axesult ofsyhich, viewed ma dirsction paggll

magnet i zaf i:ary M of: ' ﬁ?#egmlﬁgh‘ﬁq thate"d ' .y easons,
the w I’g&%%ﬁl ons %ﬁh{c?% of the t |?gﬁlt§c?|z 17ﬁ?eﬁ€ggﬁﬁgie?_ﬁat ed in a
part of tspstemrddheud clensholder 163.Byivinastheneof, theraotmaton d3becanparticulady shitably ar e

et porthunel % ol Bhdbotifient §t ob Oprioed bl B0l 19378 Aeticiiiba #fty 1T ©f (€
rzngg neti c thd ihggénﬁbh,gdghieh ih%a@qmnﬂt&allgafhlbg?mtl Figteg.tl?ig.cﬁ tlhagrrmgn’fmﬂiv@hgm ih]tnet \r/]\nér e
second. calFpaag4S Bt second netf Vot e hegnelc st L e e 379 vl 15

187 of t hartd Ridwkd iRk birdclibn pivaill o ie DR Jidsetibh GiféctedeRRndivblaigitontae pidigt! to the

optical axis 41", causes_Lorentz forces F'il, 5 aind,FG,to be xerted on

F4, F
the wire Yo#ireqtigneare grangedoppositsrach gther qpygilber sids of the clectric.call systemddd o ot o

paral | el | P 6 bt disttambicalg SROWS 1661 18 hdihSscbéiid d COi |
171 are aa?‘?%%%“g§°{d§‘dis%’rf‘§sél n 30 such a r?ggne_r ttﬁa{ﬂﬁt e Lorentz forces F3,
F4, H9, Rertd6Eof thercoil system 143, o tramtablp d9Dof ancaptical playerin secordangp Wik thei sp| aced,

under the_inf Lar ‘1”55??‘% | %cg&'d;—]ggction
par al | el %%%h%%ﬁ%@e%%g?ﬂ %%1?6%%%‘5&% t'he acltdgg% or 139, the
X- di r ect idevice 195; which cah be flisplatedparert comparatively largeedistanceos, dymsans af& - of t he
magneti c tem 141 .are arran 0 i.te each ' Y

02/ 07158 %@FE‘P@“}?‘@‘%@ @?%%%%%ﬁﬁmim “#’83 %%@\E;ﬂ_z&lbigg{eit@ﬁaﬁgsl‘ﬁg, resul t
PO L or 130 ar ot Luared noxt 1o the ehect it ol
syst & 14neagsef which, Lf?P&I?'G@P'?WS?SWF&WﬁgWsHW&@?%M?”&QO&ﬁXBQ can
parti cul 3hdas &fthé adthator 139, 16 Rals hélda1 97 cinebd dibplacRd evérdingRatively small opt i cal
scanni ng device 195 in accordance w th S%Fe | nvention, . whjch |szp

di agr anmelistanges glongfheradiug 213.ghereby qigstjcally _ ’E‘NSB%S‘I"?*’LE’FR?R? eSS 1irst
part 145 Fhowh GPFIg. @%Tﬁrﬂ%iecﬂ%l%ﬁh@%ﬂﬁ%hﬁoﬁﬂbﬁl@ﬂ%ﬁﬂ}aﬂaé&&@ﬁ uat or

139, whic parts, viewed in a direction parallel to the X -direction

di r ect ed objsetenians2N9evipg an optirel et 4 are woyided i the jens holderd 97 fhe@RhBhposi t e
co A kel S il DS b oA e 1 00
t he secorndjebfivelanses 205, 209, théweauniig devicstl@hcamitably bensed £o1 seamdag of an
oot cal A R L g, R M e o4 10
whi ch carpVp, siiBVDandDVR dis theowoabjectivedenses 205 209 aresiturterbon thg radibwi2d3.0f a
the scanning device 195 does not have to comprise an additional actuator for exchanging the
25  objective lenses 205, 209 in a scanning position defined on the radius 213, because the
objective lenses 205, 209 can be exchanged in said scanning position by means of said
displacement device of the optical player. As the objective lenses 205, 209 must both be
capable of reaching a position situated at a minimum radius Ry, from the axis of rotation of
the turntable 199, there is hardly any space left between the turntable 199 and the first
30  objective lens 205, viewed in a direction parallel to the radial Y-direction, ina situation
shown in Fig. 6, wherein the second objective lens is situated at the minimum radius Rup.
The actuator 139 is particularly suitable for ué,e in the scanning device 195, because the
actuator 139, viewed in a direction parallel to the radial Y-direction, does not have
components between the first objective lens 205 and the turntable 199.




di spl acenent device, not shown, of the optical player, along a radius 213
of the turntable 199, which radius is directed parallel to the
Y-direction, and el astic suspension elenents 203 by 15 neans of mhlch t he
| ens hol deV@8¥OHE suspended with respect to the stationa- VY8, By
means of the actuator 139;:the.lens hol dei8197 can. be dlsplaced over -

conparatively small di st an t he radi 213 .. ther |caIIy
def ormi ng t he suspen@ym‘?méﬁ%ﬁéﬁﬁ gva-ggscnﬁgc{o&ﬁpa 5@%’% HJ“E & 6, a
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of the turm&ﬁ&oaﬁ%e&y&ﬁwseﬁ&@dm%ﬁddamr&ﬁmwﬁm plafEs ardhe

scanni ng devi ce 195 can suitably be used for scanning inf ornatlon carriers

of at | éas@pﬁ@s@mmdewmﬂhymofwhahmdgfommwemn ainfopnetiogiayend
DVD, or % %gﬂmgﬁgu @g jectlve | enses 205, 209 are situated on

t he radius 5 e scannlng evice 195 does not have to conprise an

addi tional actuator Itaxﬁm&lghategrﬂmgthdmv@ﬁomhlpecampmek anbahmﬁﬂspfmucal a
scanni ng paosition, defined.on the radi cau obj ectiv enses
205,200 & arruminedietn et fe gt Seitin 207 e SRt o e A Gpeok

di spl acenerbandersviich @iffds*‘ﬁbr@ﬂieleﬁﬁodﬂe&%fthe%aﬂm midecabsormedl B&sidabaes, 209
must baoth be capabl e of reaching a posjtjon sg%ualed at n1n|£%g%f di us

R ., u, Proior seample, thednvention plse incindes embodinenis 9@3'0{1%%1‘1 y any
space | eft 153MARRF thelRadndfi®sy3tthfis hit@ngedhektis ahd biftkidSthe @Bil 8Fdtdny. on R s 05,

viewed in a direction paral I'el to the radial Y-direction, Tn a situation

shown i n Fiofthegctuglon 52 shpviria Fig: darmich ey @@bodsa@entembtmse% for exampleqby leaving
th
m ni mum r adipge %cgggpﬁggéi;‘lgé tﬁ%&ﬂeﬁ% syster gﬂ’e%éo\ﬁd E@Qf& leRetrfd¥5il' N the

scanni ng devi ce V|eme irection

paral | el thGBmtlmmewofekﬂawmtordaﬁshQVMmeréa, hydepongpoit shdseconskpartt he
first and 1/ 07095
18" By ?‘*ZP%EH%B%%? 08 141 o s Bp b e 151 o e %ﬁsﬁﬁﬁ%gﬁm {he
|nvent|on is possible, during scanning the information |ayer 13 of the

|nfornat|on carrler 9, to read information present on the information

| ayer 13 or to wite information on the information layer 13. It is to be
noted that the invention also relates to optical players and 5 optical
scanni ng devi ces by neans of which only information present on an
information layer of an information carrier can be read. It is finally
noted that the invention also conprises enbodi nents of an optical scanning
devi ce wherein the magnetic systemand the electric coil systemare
conposed in a manner which differs fromthe enbodi nents of the scanning
devi ce descri bed herei nabove. 10 For exanple, .the invention also includes
enbodi nents wherein, only on a single side of the



| ens hol der, the magnetic systemis arranged next to and outside the coi
system In the case of the actuator 57 shown in Fig. 3a, such an

enbodi ment i s obtained, for exanple, by leaving out the second part 69 of
t he magne¥WP®2/8318§ em 61 and the second coil 89 of the el BETEPRIMS| ~ system
63, or in the case of the actuator 139 ghiown in Fig. 5a, by |eaving out the
second part 15 147 of the magnetic system 141 and the second part 151 of
the el ectChAIMSi | system 143. WD 02/ 07158 PCT/ EPO1/ 07095 19 CLAI M5:
10111) 112121 111U 11212 11 1121 | . An optical scanning devicefor—
scanning an information |ayer of an optically scan L i

carrier, which scanning device is provided with a rgmm”t’(ﬂlmmbeﬂ@n
optical lens systemw th an optical axis for focusing ac adi \m
supplied, in operation, by the radiation source into a scanning spot on
the information Iaﬁgr,_and an actuyator by 5 neans of ich the | ens system

can be dikpl aced eptieal seapping devicefor scannping gn formation layer of ap gpiisally devi ce
at | east -sicﬂun?lg "ir[fﬁ'ﬁil sg&n}d%fa ' s 30 54 : y@%&r ei ng
provi ded w .lgan e%@??iﬂgeggh?hsyste- -ﬁ%%ﬁ%@r%ﬁ@ﬁﬁa |>’<g'£|)

posi ti on opticdl lene systam with at lopti¢aaxis for focusing a tadintion beam supiplied, is oparation ch i s
arranged 4i n, a_fi xed B ' Cf . LAt :

char act erPRacratip Gl aRRg oo Kol HEERTEL il 9l b ickaRE b

X- di r &ct imeand Of whitlethe ilag sps;emeanj@ﬁdiklﬂm&mﬁth_r?sbe_cmpa hlnﬁbnaayiqu ofithe ar r angfed
Inits entirety next to and.ouf.side col stem at ast a t o
the coil SM%’@? Aijeast may : ?M%?W@%%lagmsmm@%et iC
system with aelétRid colll systeipwhich i diMpeddn a fixed Positivh with Rbpvcio the lens

characterized in that the 15 magpetic syste onprises a first part and a
second paVEtemAnd s magaeticwsterm Whishisqrra t‘%&ﬁ?‘edclé‘ﬁmpé?‘(l L respesk oty and

out si de t&%ﬁ@%ﬁﬁ;&&&%&%@%ﬁl sterf, viewedl pabdlPtodin X-BRediBAS SYstem

and a second e of the lens systemwhich, viewed in a direction parallel

to t H@ X-estending perpendicularky ip the anticaligsisy is prsanged ineits entiraty next gand apfsidertbe coi |

system ar g%@g,? ' ficast, if&@emﬂaﬂ%ﬁﬁna%ﬂ%?& gﬁé{csg.; 5bg offle! System
arranged oﬁga t ;&?gésg%%g:tglk‘g%’cogg ng situated, at%ﬂ ast pa“ft y,o ?Hﬁ 20 a

magnet i c mAgnetic systelad of respectively; the first part and the second part of
the magnetic system 3. An optical scanning device as clained in claim2,

characterized in that the first part and the second part of the magnetic"
system @nd the fiAsbpiixsl scaanidg titwicesas chaimiediiarciaimfl, chapact@ized ini thatthest em

B arided BEpHIC S EentTRRt e ot nt shdR sopd bR s Sl SHRRL M B e o
as cl ai negtifety, féitdand outsidh the beil systes earg ebspertivélnya filseside of the lens system
and a .second side of the lens system which, viewed in a direction parallel to the X~direction,
is opposite the first side, a first part of the coil system arranged near the first side, and a
second part of the coil system arranged near the second side, being situated, at least partly, in
20  amagnetic stray field of, respectively, the first part and the second part of the magnetic
system.

3. An optical scanning device as claimed in claim 2, characterized in that the first
~ part and the second part of the magnetic system, and the first part and the second part of the
25 coil system, viewed in a direction parallel to the X-direction, are symmetrically arranged with
respect to the optical axis.

4. An optical scanning device as claimed in claim 2 or 3, characterized in that the
first part and the second part of the magnetic system each comprise at least a first and a



first part and the smmetic system each conprise at

|l east a first and a V\lum,gm PCT/.EPOL/ 07095 20 second permanent
magnet ; whi.ch, vi ewed i ﬂm'm”mal lel to the optical axis, are
arranged nd¥@O¥18ich of het and hase & 'direction of magnetiCIAEROYRT9S
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X -direction opposite to the X-digection,, while e first, narf and the
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o !copos iht e, Isecond phit ufihg coil gﬁth‘e iﬂi‘ﬂtpmbﬂtlhb b6il syatent déemgrima di:éctiloh;gamgelqo thelpa_r t
(0} the magneti c, system . opti cal, scannin vice as . Cl al In _Ccl.alm
2 or 3, ch%‘ ’%?EW%@BVH@V°%S‘F‘?’F"§?“HX ’tgﬁgrsttﬁ’éig’ééﬁﬁ?ggmetﬁ t he
magnet i c Sypd S ' A8 kaid Rt RRT SRIRRSnd pRRAITIRScolbfehy Vi ewed

thdMBgretie
in a direction parallel to the optical axis, are arranged next to each

ot her dfd Isespnd paxtpf thetcpid aystam,vigyrediin & direation prraleldp the, bejug v,
e . " _ e . )
o i r cplid Snoflly GibiRraBCuIAY e fist b BOsckond kbt bPlhe SARAT prFof

coi | havi nghesmégneti¢ systam. and a second part, which are provided 20 with wire
portions extendi ng perpendicularly to the X-direction and perpendicularly
to the optical axis, said first part and said second part of the coil

td)_ei ng iarrarSged_, Vi eV\Aﬂobﬂcascaﬁninl' ng?mmh bcliiicltﬁmiloisle;,ks’.hai-aml!tai}ted;c L 'fdmtha_ t the

i rect Ooppasi te, . respectiv one of the t magnets, . of the first part

of |t he Tngnise pert syl ibE 3Png Pa oF e TiAgachi eia S COBRSE ALloGL CUMBRTIARE of t ho
nmagneti ¢ SysdoREls whRhOvieWsd i difdtioSaRalltl ftthél epticaPaxas; afd ditaiBsl et foleabtin 2 or

3, characterized in that the X-direction extends transversely to an

i nf or mat i other ardbaye asisetion pimagnetizationextending, resractivelpparaliel tortbg Xt he first

part _and t ResifaGRA pRANL] 18 K18rSRGA Bpidsind b RRIX GRERIOROWRIL 8 ofl sfsRPt (VIO

per manent magnets which, viewed paral: to the optical axis, aré€ arranged
next to eachmptisespat lgast gnelelaeivie coil bavinga firstpag andagaeand parti whick sreanenideg,

respecthphve ‘W‘g&] . ol -@ﬁm tl?er‘ﬁd'u:@@ﬁ I 1o fidg ection
oppgsi Pke) tlch%hhe - ﬁ%ce%%ﬁm%& e }gﬂca)i s_yst en@c‘;ggﬁﬁpg%?&gélyglt{é%t ric
coi | havi n@ptical axis,tsajddfirst mericind ssid sevond part of thewboikbeing mranged; ivitsatdin ah wi r e

portions direction parallel to the X-direction, directly opposite, respectively, one of the two magnets
of the first part of the magnetic system and one of the two magnets of the second part of the
magnetic system.
25 _
6. An optical scanning device as claimed in claim 2 or 3, characterized in that the

X-direction extends transversely to an information track present on the information layer, and
in that the first part and the second part of the magnetic system each comprise at least two
permanent magnets which, viewed parallel to the optical axis, are arranged next to each other

30 and have a direction of magnetization extending, respectively, parallel to the X-direction and
parallel to an X'-direction opposite to the X-direction, while the coil system comprises an
electric coil having a first part and a second part, which are provided with wire portions
extending perpendicularly to the X-direction and perpendicularly to the optical axis, said
parts of the coil being arranged, viewed in a direction parallel to the optical axis, in a



ext endi ng perpendi cul a to the X -direction and perpendicularly to the
optical axis, said pam mlm”mumnel ng arranged, viewed in a direction
parallel to the optical} L 2/ 07158 C L MS * PCT/EP01/07095 21
transiti OWON¥BTIBH of the two magnefs bf respectively, tRETEPPEAT95art and

the second part of the nmagnetic system; 7. An optical scanning device as

claimed in claim4 or 5 characterized in that the 5 X-direction extends
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e

coil syst eac conprise at least one further electric coil having a

first part and a second part, which are provided with wire portions
extendi ng, paral l el ,to the opt.ical .axi S,.t f kst r { he. nd part
of the fdrther coiNSP&?aﬁgcag?wgﬁaraf%Mlgckﬁﬂ@%s%%%ﬁﬁéghea '
di r ectsi orX-fizéctioh ektehds at least kibstntizllyepdrallehto dadnfogmationaraglk fresént entey opposite,
respectively, the first, net .and a gneti_zabl art, of the first part
of the anw’éﬁémemwgﬁﬁ@ﬁﬁa“éﬂ%ﬁ@& SYSem gasldi cul arly to

the opti eainpA 4 1Bl Fhrltith dletitib 8dil b atﬁlﬁt}?én%'ﬂ%%ééoﬁﬂ Swisie atet ed next
to the first magnet, and the fjrst Vgirgt and t he .secondpglg’rt of the further

coi | ~of tprevided v Qrtigps extending el o the optical ajadhe frsppart anddhe segomby al | e
to the X.di [ ' ',50?%?, . Jiewed it el y, the
first rnalé)glletltb?glltﬁi a na%giglgﬁlgagig p‘grt?éo ﬁ%méglcondﬁ%zﬁﬁg?ﬂﬁgﬁﬁrga%ﬁetic
syst dfy Mhdic¢etioncheing arrabged dicsetly, oppositeersspectiyaly) dhe fitsbmagnet andishe optical axis
and per | r - di ' ' i Iy St
magnet . BB e offhe 98 pi Bt 6 oo soterh, hdBh leMRBIL Boct Wemltf 0
scanni ng paipendiCularlyf torthesptioal dxizyead papemiicuinrlyito thel X-divectionsis situated rextitat i on
carrier, jaand a table i can b rotate opt .an axi.s of raqtatian, on
wht ch akeuetiasdheh g e i R e scodthact ofte maloni e ueheodndoBteat. o
beit_n'g Pr%m:}y .f ok i d'nt'.eng .I' by rdged t] .thbanth
optical axis,for focusing a radiati gn beam s ied 1n operatjon, by the
F i 491 o PRSHIPETERHYELY. the i Hhehe B maghetzARS P of B poto papete and an
act uat or pRénéRARSiem! witidh alaghdtiRablepat, Yikwed perpendicilarBeto dheSdtitioaleftiswnd h 1 espect
to a stationary part of_the scanning device, at least in'a direction

par al | el pependigulariyt todhg Xoditeetiongis gituated next todhe it maget-ce by means of which
at least the lens system of the scanning device can be displaced, with -

respect to the axis of rotation, nmainly in - a radi al _direction,
char act ei zed i n t#mpptidabplaysrcomprisingantiptical geapning device forgganninglanscanni ng

devi 9% a%iﬁﬁﬂﬁgﬁ ‘ﬂa))epoﬂnaolpm&l’y sGannible ﬁrforﬁmﬁ@n Q&ﬁZr, and a table which can be.
rotated about an axis of rotation, on which table the information carrier can be placed, said
scanning device being provided with a radiation source, an optical lens system with an
optical axis for focusing a radiation beam supplied, in operation, by the radiation source into
a scanning spot on the information layef, and. an actuator by means of which the lens system

25  canbe displaced with respect to a stationary part of the scanning device, at least in a direction

parallel to the optical axis, and a displacement device by means of which at least the lens
system of the scanning device can be displacéd, with respect to the axis of rotation, mainly in
a radial direction, characterized in that the optical scanning device is an optical scanning
device as claimed inclaim 1,2, 3,4, 5,6 or 7.



